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Bioefficacy of tembotrione against mixed weed complex in maaz

V. Pratap Singh*, S.K. Guru, A. Kumar, Akshita Banga and Neeta Tripathi
G.B. Pant University of Agriculture & Technology, Pantnadattarakhand 263 145

Received: 21 November 2011; Revised: 28 February 2012

ABSTRACT

A field experiment was conducted at the Norman EleBigr Crop Research Center, Pantnagar, during the
rainy seasons @009 and 2010 to evaluate the efficacy of tembotrione (42% St@)y gpost-emergence
herbicide against mixed flora in maize as well asdasdual effect on growth and yield of the sucaeged
mustard crop. The experimental field was highly infesigld Echinochloa colonaDigitaria sanguinalis

and Cyperus rotundusPost emergence application of tembotrione 120 g/hegaldth surfactant was
found most effective to control the grassy as waslinon-grassy weeds as compared to other herbicidal
treatments either applied as pre or post emergencetréatment also recorded highest grain yield during
both the years which was at par with a lower dose (110 g/barfactant) or even pre emergence
application of the herbicide. Addition of surfact@h®00 mi/ha) increased the kernel yield significantigt a
reduced the density of weeds effectively as contptréhe application of tembotrione without surfatta

No residual effects were observed on the growthyéeld of succeeding mustard crop.

Key words: Herbicides, Maize, Tembotrione, Weed flora, Yield

Maize Zea mayd..) is the most important cereal factants against mixed weed complex in maize at the
crop after wheat and rice, grown in virtually evenyt- G.B.P.U.A & T, Pantnagar duririgharif 2009 and 2010.
able agricultural region of the globe. In India, itcidti- MATERIALS AND METHODS
vated as a food as well as feed crop under varsarig A field experiment was conducted at the Norman E.

topography, seasons and management practices throuQrBorIaug, Crop Research Center, Pantnagar, ditivaif

out the country. 2009 and 2010 in a randomized block design with twelve
A wider row spacing and sowing of the crop with treatments replicated thrice. The treatments conbiste

the onset of monsoon provides a favorable environmentthree doses of tembotriongz., 100, 110 and 120 g/ha

for weed growth. Apart from offering competition for with or without surfactant (1000 mi/ha) , 2-4,D Na salt

light, space and moisture, it also helps the weedio (80 WP, 800 ml/ha), atrazine, diuron and pendimethalin

sorb more nutrients than the crop. A higher levehf#s- (1000 mi/ha) and twice hand weeding (at 20 and 40 DAS)

tation combined with many weed species pose a majorwhile an untreated plot served as a control.

problem inKharif maize. Almost all types of weedsz.,

. S Maize crop variety4212’ was sown on 2% June,
grassy, BLWs and sedges infest the maize fields.ekhe

: _ ~ 2009 and 17 June, 2010 during the first and second years,
tent_of nutrient loss varies from 30-40% _Of the ap_phed respectively, in plots of size 3.0m x 5.0m. Herbicides were
nutrients (Mundreet al. 2002). Weeds being a serious g, aveq with Knapsack sprayer fitted with flat fan nazzle
hegative factor in crop product_lon are responsible for |, 2009, pre-emergence herbicides (atrazine, pendirirethal
marked loss (28-100%) in crop yield (Panéepl. 2001). 5.4 giyron) were applied on June 24, 2009 and the post-

Atrazine, _recommended as a pre-emergence herbicide, '%mergence herbicide tembotrione alone or in combimatio
not effective against some of the weeds, both grassly it surfactant was applied on July 10, 2009 while in

non grassy as well as the sedyperus rotundungnce, 2010, pre-emergence were applied on June 19, 2010 and
there is need for some alternate post-emergenb&hier ot emergence on July 7, 2010. The different cultural

Whi_Ch can provide broad spectrum weed cont.rdﬁharif practices recommended for maize crop were adopted d

maize without affecting the crop growth and yield of crop. ing the crop growth period. Crop was harvested qn Se
Keeping in view the above facts, the present investi- tember 23, 2009 and September 24, 2010, respectively.

gation was carried out for the evaluation of post-emer-

o . : : Weed sampling was done randomly by placing a 0.5
gence herbicide tembotrione 42% SC with or without sur-

x 0.5 m quadrate at four different locations in the exper
mental unit to assess the weed flora at 30 and 45 DAS and
the number of weed species were counted and expressed

*Corresponding author: vpratapsingh@rediffmail.com
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in number/m Dry weight of total weed species was re- Weed population

corded after drying and expressed in ‘g/@bservations All the weed control treatment significantly reddce

for yield and yield attributing characters were reéeor  \yeed population compared to that in weedy check plots

after the harvest of crop. (Tables 1, 2, 3 and 4). Tembotrione (post-emergence) along
The succeeding mustard crop was sown in RBD with with surfactant was found to be very effective idue

five treatments, which include four doses of tembati ing the weed density and their growth. Density of both

viz., 100, 110, 120 and 240 g/ha along with surfactant grassy and non-grassy weeds decreased with incirease
(1000 ml/ha) and untreated plot as a control. Mustard va the doses of the tembotrione from 100 to 120 g/ha at both
riety “Kranti” was sown on October 14, 2009 and Octo- the stages of observation (30 and 45 days after sowing).
ber 12, 2010 duringRabi season in the different experi- Addition of surfactant was found to increase thedffo
mental plot with a row to row spacing of 50 cm. Crop cacy of tembotrione in reducing the density of weeds.
was harvested on March 5, in both the years. Among the pre-emergence herbicides, atrazine wasl foun

The experimental data obtained during the course of most effective in reducing the weed density over other

investigation were subjected to statistical analpgianaly-  herbicides.
sis of variance (ANOVA) for the randomized block design Among the herbicidal treatments, tembotrione at alll
to test the significance of the overall differencesoag the three doses (100, 110 and 120 g/ha) when applied
the treatments by the “F” test and conclusion wasvdr post-emergence with the surfactant at 2-4 leaf stage of
at 5% probability level. Standard error of mean was cal weeds registered significantly less population of lad t
culated in each case. When the ‘F’ value from aigbys weed species compared to the herbicidal treatnagnts
variance tables was found to be significant, thecaliti  both the stages of observation. Among the differenéglos
difference (C.D.) was computed to test the significance of tembotrione, higher dose (120 g) was found more ef-
of the difference between the two treatments. fective than its lower doses in reducing the weedsiy
at both 30 and 45 DAS. Application of tembotrione along
with the surfactant at all the doses was found superior
RESULTS AND DISCUSSION than the application of tembotrione alone or ottenbi-

The experimental plot was uniformly infested with cides applied as pre-emergence or the hand wetditg
the grassy weedschinochloa colong41.0 and 49.4%),  ment in reducing the weed population during botlyees
Digitaria sanguinalis(6.6 and 12.0%)Bracharia ra- of study.
mosé4.7 and 3.7%)vhile the BLWs include@hyllanthus
niruri (4.3 and 5.94%)Cleome viscos#2.7 and 3.5%)
andTrianthema monogyn&yperus rotundug/as the only
sedge during both the seasons (Tables 3 and 4).

Echinochloa colonamong the grassy ai@yperus
rotundusamong the sedges were the most dominating
weeds in maize at both the stages during both thes.yea
Among all the weed speci&racharia ramos@andCleome

Table 1. Effect of treatments on grassy weeds @nat 30 days after sowing in maize

Application Grassy
Treatment Dose stage E.colonz D. sanguinali: B. ramos:
2009 2010 2009 2010 2009 2010

Tembotrione+!  100+< 1520 DAS  4.0(56.0 3.9(47.3 2.0(6.7 1.5(5.3 0.0(0.0 0.0(0.0
Tembotrione+!  110+S 1520 DAS 3.8(46.0 3.6(34.7 1.1(2.7 1..1(2.7 0.0(0.0 0.0(0.0

Tembotrione+S  120+S 15-20 DAS  3.5(32.0) 3.2(24.7).5(D3) 0.0(0.0)  0.0(0.0) 0.0(0.0
Tembotrione 100 15-20 DAS  4.6(97.3) 4.7(112.0) 225Q) 2.4(10.7) 1.7(4.7)1.7(4.3
Tembotrione 110 15-20 DAS  4.3(80.0) 4.6(98.7) 207} 1.5(5.3) 1.7(4.3) 1.6(4.0
Tembotrion: 12¢C 1520 DAS  4.2(63.3 4.0(56.0 2.3(9.3 15(5.3 1.4(3.0 1.4(3.0
Atrazine 1000 0-3DAS 3.6(34.7) 4.7(106.7) 1.1(2.70.5(1.3) 0.0(0.0) 0.5(1.3
Pendimethalin 1000 0-3DAS  4.2(68.0) 5.0(149.3) (D) 1.8(5.3) 0.0(0.0) 0.5(1.3
2,4-D Na salt 800 20-25 DAS 5.3(203.3) 4.7(113.3)3(36.7) 3.1(21.3) 2.4(10.7)2.0(6.7
Diuron 100¢ 0-3DAS 3.9(51.3 4.1(57.3 2.4(10.7 2.4(10.7 1.1(2.7 1.1(2.7
Hand weeding - 20&40DAS 4.1(62.7) 3.7(41.3) 5.8] 2.3(9.3) 0.0(0.0) 1.1(2.7
Weedy chec - - 5.2(177.3 5.5(254.7 3.4(29.3 3.3(26.7 2.6(13.3 1.9(6.7
LSD (P=0.05) - - 0.3 0.3 0.8 1.2 05 1.

Original values are given in parentheses; S -a8taht
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Table 2. Effect of treatments on non-grassy weeds jmat 30 days after sowing in maize

Application Non-grassy weeds
Treatment Dose stage P.niruri C. viscosa T. monogyna C. rotundus
2009 2010 2009 2010 2009 2010 2009 2010
Tembotrione+: 100+¢ 1520 DAS 1.1(2.7 05(1.3 0.0(0.0 0.5(1.3 1.1(2.7 05(1.9 3.7(41.3 3.0(20.0
Tembotrione+! 110+¢ 1520 DAS 1.1(2.7 0.5(1.3 0.0(0.0 0.0(0.0 0.0(0.0 0.0(0.0 3.5(32.0 2.4(10.7
Tembotrione+: 120+¢ 1520 DAS  0.0(0.C 0.0(0.0 0.0(0.0 0.0(0.0 0.0(0.0 0.0(0.0 3.3(25.3 2.0(6.7
Tembotrion: 10C 1520 DAS 1.8(5.3 1.3(4.0 1.6(4.0 1.5(3.7 1.6(4.0 1.5(3.7 4.4(78.7 3.7(413
Tembotrion: 11C 1520 DAS 1.3(40 1.3(4.0 1.5(3.7 1.2(2.3 1.4(3.3 1.4(3.3 4.1(60.0 3.2(24.0
Tembotrion: 12C  1520DAS 1.1(27 1.1(3.0 0.9(2.0 1.1(2.0 1.4(3.3 1.2(2.3 4.0(54.7 2.9(17.3
Atrazine 100¢ 0-3DAS 1.1(27 0.5(1.3 1.1(27 0.5(1.3 0.000.0 0.0(0.0 4.8(128.0 4.3(77.3
Pendimethali 100¢ 0-3DAS 2.0(6.7 1.8(5.3 2.0(6.7 1.8(5.3 1.8(5.3 2.0(6.7 4.8(130.0 4.3(70.7
2,4-D Nasalt 80C  20-25DAS 0.0(0.0 0.0(0.0 0.0(0.0 0.000.0 0.5(1.3 0.5(1.3 3.4(30.7 2.8(16.0
Diuron 100(¢ 0-3DAS 1.1(2.7 1.1(1.3 1.1(27 1.1(2.7 1.8(5.3 1.3(4.0 4.0(56.0 4.0(56.0
Handweeding - 20& 40DAS 0.5(1.3 0.5(1.3 1.1(2.7 05(1.3 1.1(2.7 11(2.7 3.6(36.0 3.6(34.7
Weedy chec - 2.3(9.3 2.0(6.7 2.3(9.3 2.0(6.7 2.3(9.3 2.0(6.7 5.0(1453 4.4(85.3
LSD (P=0.05 - 1.2 NS 0.9 0.9 0.8 1.0 0.2 0.4
Original values are given in parentheses; S - Staifa
Table 3. Effect of treatments on grassy weeds @nat 45 days after sowing in maize
o Grassy weeds
Treatment Dose Apzlt'gggon E.colona D. sanguinalis B. ramosa
2009 2010 2009 2010 2009 2010
Tembotrione+S 100+S 15-20 DAS 3.7(39.3) 3.5(32.7) 1.8(5.3) 1.1(2.7) 0.0(0.0) 0.0(0.0)
Tembotrione+S 110+S 15-20 DAS 3.6(36.0) 3.3(27.3) 1.1(2.7) 1.1(2.7) 0.0(0.0) 0.0(0.0)
Tembotrione+S 120+S 15-20 DAS 3.0(18.7) 3.0(18.7) 0.0(0.0) 0.0(0.0) 0.0(0.0) 0.0(0.0)
Tembotrione 100 15-20 DAS 4.1(61.3) 4.3(72.7) 2.4(10.7) 1.8(5.3) 1.7(4.3) 1.7(4.3)
Tembotrione 110 15-20 DAS 3.8(42.7) 4.0(52.0) 2.3(9.3) 1.3(4.0) 1.6(4.0) 1.7(4.3)
Tembotrione 120 15-20 DAS 3.7(40.7) 3.5(34.0) 2.1(8.0) 1.1(3.0) 1.4(3.3) 1.4(3.3)
Atrazine 1000 0-3 DAS 3.6(36.0) 3.5(32.7) 0.0(0.0) 1.1(2.7) 0.0(0.0) 0.0(0.0)
Pendimethalin 1000 0-3 DAS 4.2(69.3) 3.8(45.3) 2.2(9.3) 2.0(6.7) 0.0(0.0) 1.1(2.7)
2,4-D Na Salt 800 20-25 DAS 4.9(132.0) 4.6(101.3) 3.4(29.3) 3.2(25.3) 2.6(13.3) 1.1(2.7)
Diuron 1000 0-3 DAS 3.7((38.0) 4.0(58.7) 2.7(13.3) 2.7(14.7) 1.3(4.0) 1.8(5.3)
Hand weeding - 20&40DAS 3.8(44.0) 3.4(30.7) 2.0(6.7) 1.8(5.3) 0.0(0.0) 0.5(1.3)
Weedy check - 5.0(152.0) 4.8(122.7) 3.5(32.0) 3.4(32.0) 2.9(17.3) 2.3(9.3)
LSD (P=0.05 - 3.7(39.3 0.3 0.7 11 0.6 0.8
Original values are given in parentheses; S - Staifa
Table 4. Effect of treatments on grassy weeds @nat 45 days after sowing in maize
Non —grassy weeds
Treatment Dose Appsll'[(;ztéon P. niruri C. viscos. T. monogyn C. rotundu:
2009 2010 2009 2010 2009 2010 2009 2010
Tembotrione+S 100+S 15-20DAS 1.1(2.7)  1.1(2.7) 0.0(0.0) 0.0(0.0)  0.5(1.3) 0.0(0.0)  3.5(32.7) 2.8(16.0)
Tembotrione+: 110+¢ 1520 DAS  0.5(1.3  1.1(2.7 0.0(0.0 0.0(0.0  0.0(0.0 0.0(0.0  3.2(22.7 2.3(9.3
Tembotrione+S 120+S 15-20 DAS  0.0(0.0)  0.0(0.0) 0.0(0.0) 0.0(0.0)  0.0(0.0) 0.0(0.0)  2.8(16.7) 1.8(5.3)
Tembotrione 100 15-20 DAS 1.9(6.0) 1.7(4.6) 1.7(4.6) 1.2(4.0) 1.7(4.6) 1.6(4.3)  3.9(48.7) 3.2(30.7)
Tembotrione 110 15-20DAS 1.7(4.6) 1.6(4.0) 1.6(4.0) 1.1(3.3) 1.6(4.0) 1.5(3.6)  3.7(41.3) 2.7(14.7)
Tembotrion 12C 1520DAS 1.5(36  1.5(3.6 1.430 1.1(3.0 1.53.6 1.1(3.0  3.6(36.0 2.4(10.7
Atrazine 1000  0-3DAS 1.1(27) 1.1(2.7) 1.8(5.3) 1.1(2.7)  0.0(0.0) 0.0(0.0) 4.8(116.0) 3.7(40.0)
Pendimethalin 1000 0-3DAS 2.3(9.3) 2.0(6.7) 2.3(9.3) 2.0(6.7) 2.0(6.7) 1.8(5.3) 4.7(109.3) 3.7(40.7)
2,4-D Nasalt 80C 2025DAS 1.1(20  1.02.3 1.2(2.3 0.9(2.0 0.6(1.0 0.92.0 2.8(16.0 2.0(6.7
Diuron 1000 0-3DAS 1.6(4.0) 1.1(2.7) 1.8(5.3) 1.8(5.3) 2.0(6.7) 1.1(2.7)  3.7(40.0) 3.2(25.3)
Hand weeding -20 &40 DAS  0.0(0.0) 0.0(0.0) 0.5(1.3) 0.5(1.3)  0.0(0.0) 0.0(0.0)  2.0(14.0) 2.3(9.3)
Weedy chec - 2.8(16.0 2.7(14.7 2.4(10. 2.2(8.7 2.4(10.7 2.1(8.0 4.9(132.0 4.0(52.7
LSD (P=0.05) - 0.8 1.0 0.6 1.1 0.6 0.7 0.9 0.6

Original values are given in parentheses; S - Staifa
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viscosawere controlled effectively by the application of dose (110 g/ha surfactant). Addition of surfactant was
herbicides and manual weeding over the weedy plcet. Ap found to improve the bio-efficacy of Tembotrione in re
plication of tembotrione at higher dose 120g/ha + S wasducing the weed dry matter at all the doses.
significantly superior to its lower doses 100 and 1X&g/  vije|d performance of maize

+ S in reducing the density of all the weed species .
g Y P Weed control treatments brought about significant

increases in no. of kernels per cob, kernel weightpbr

In general, weed dry matter was higher during the and 100 kernel weight as compared to the weedy check
first year (2009) than the second year (2010) due to higher{Table 5). In both the years the highest cob yield was
weed population. During both the years, the dry mafter recorded with the application of Tembotrione at 12@g/h
weeds at 30 and 45 DAS was significantly reduced in all along with surfactant which was at par with temiootei
the weed control treatments over the weedy cheak (Fi 110 g/ha + surfactant; twice hand weeding and pre-eme
ure 1 and 2). At 30 days after sowing, in 2009, the lowestgence application of atrazine. However, afckernel rows
weed dry matter was recorded with application of per cob was unaffected by the different weed cortealtt
tembotrione at 120 g/ha + surfactant followed by its lower ments. Among the treatments, highest no. of kernel/cob
dose (110 g/h& surfactant) and atrazine (1000 g/ha). At was obtained with atrazine (422.5) in first year whereas
the same stage, during 2010, lowest weed dry matter wasn the second year, it was at par with Tembotrioagl
recorded in the hand weeding (twice) treatment which with surfactant. All the weed control treatments regester
was superior to all other treatments. At 45 DAS, in both significantly higher kernel weight per cob and tesight
the years, the lowest weed dry weight was recorddd w over the weedy check.
Tembotrione 120 g/ha + surfactant followed by its lower

Weed dry weight
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Fig. 1. Total dry weight of weeds (rf) at 30 days after Fig. 2. Total dry weight of weeds (rf) at 45 days after
sowing in maize sowing in maize

Table 5. Effect of different treatments on yield and yield dtibutes of maize

No. of kernel No. of kernels Kernel weight 100, kernel Grain yield
Dose Application rows per cob per cob per cob(g) weight (g) (kg/ha)

Treatment (g/ha) stage

2009 2010 2009 2010 2009 2010 20092010 2009 2010

Tembotrione+S 100+S 15-20 DAS 14.0 14.3 408.6 442 107.3 120.0 26.2 26.4 48004950
Tembotrione+S 110+S 15-20 DAS 14.5 14.4 417.6 457 112.7 130.0 26.6 26.7 51675300
Tembotrione+S 120+S 15-20 DAS 14.5 14,5 435.7 475 116.3 130.3 27.3 27.2 53335483

Tembotrione 100 15-20 DAS 13.5 13.7 365.8 390 95.3 102.0 25.6 26.0 4283433
Tembotrione 110 15-20 DAS 135 13.7 376.0 401 99.7 103.3 26.3 26.2 4492583
Tembotrione 120 15-20 DAS 13.9 13.9 400.3 423 105.3 112.3 26.5 26.4 45334633
Atrazine 1000 0-3DAS 14.6 14.1 4425 433 118.3 116.7 26.8 26.4 52675283
Pendimethalin 1000 0-3DAS 13.6 13.8 363.7 427 93.7 117.3 259 25.1 4664800
2,4-D Na salt 800 20-25 DAS 13.3 13.7 348.2 418 88.3 100.3 245 241 4264350
Diuron 1000 0-3DAS 13.9 13.9 3853 443 102.7 110.0 26.5 25.5 46334783
Hand weeding 20 & 40 DAS 14.3 14.6 4395 462 116.0 123.3 26.4 27.0 51505233
Weedy check - 12.1 12,5 280.6 376 65.3 84.3 22.0 22.3 2813017
LSD (P=0.05) - NS NS 27.5 19.6 6.8 12.9 1.6 2.2 424496
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Table 6. Effect of treatments on germination, plant height, braniges per plant and yield of succeeding mustard
crop (Rabi 2009-10)

No. of branches

Germination (%) Plant height (cm) Grain yield (kg/ha)

meamen:  O0se 19
2009 2010 2009 2010 2009 2010 2009 2010

Tembotrione+S 100+1000 85.7 87.4 187.3190.2 7.0 7.2 1283 1291
Tembotrione+S 110+1000 87.5 88.6 190.7191.7 6.3 6.9 1283 1312
Tembotrione+: 120+100( 87.¢ 88.¢ 188.C 191.C 6.8 7.0 132t 1354
Tembotrione+S 240+2000 87.1 87.9 188.3191.3 6.7 7.1 1350 1291
Weedy check - 86.0 87.0 188.3 190.6 6.3 7.3 1270 1254

LSD (P=0.05) - NS NS NS NS NS NS NS NS

Application of tembotrione 100 g/ha along with sur- Based on the field studies conducted for two years

factant was found at par with application of pendimathal it was concluded that tembotrione 120 g/ha along with
and diuron but significantly superior over the agaiion surfactant is effective for controlling the grassyd non-

of 2,4-D with respect to their grain yield during bdtie grassy weeds as compared to other herbicidal tretgme
years. Weedy plots recorded 50 and 40 per cent lowerAddition of surfactant 1000 mi/ha formulation was found
grain yield as compared to highest yield produdnegt- to increase the kernel yield significantly as corepato

ments (tembotrione 120 g/ha along with surfactant) dur- application of tembotrione without it. Application of
ing 2009 and 2010, respectively. The kernel yield waghigh tembotrione + surfactant in mustard crop significantly
in the second year (2010) as compared to first year. Thereduced the growth and development of weeds and in-
possible reason for the better performance of tendoatri  creased the yield as compared to weedy check. More-
at 120g/ha along with surfactant in terms of graindyiel over, there was no phytotoxic effect on either crop.
could be attributed to its effect on expression oftly#- ACKNOWLEDGEMENT

tributes due to better weed suppression through signifi-
cant reduction in dry weed weight and weed poputatio
and consequent reduction in crop-weed competition.

The authors acknowledge Bayer Crop Science, In-
dia Pvt. Ltd., Hyderabad (India) for funding the project
. and sparing the herbicide molecules for the praseas-
Succeeding crop tigation.

In succeeding mustard crop, all the parameters re- REFERENCES
corded such as germination per cent, plant height, num-

.. Mundara SL, Was AK and Maliwal PL. 2002. Effectwéed and
ber of branches/plant and grain yield were not affected W "

nutrient management on nutrient uptake by mafea (mayp

due to combined application of tembotrione + surfatcta and weedindian Journal of Agronomg7(3): 378-383.

in both the years (Table 6). Among the weed management,,nyey AK, Prakash V, Singh RD and Mani VP, 20@tegrated
practices, application of tembotrione 120g/ha + surfac- weed management in maizadian Journal of Agronomy6:
tant recorded higher germination percentage. Plkighh 260-265.

was highest in the treatment tembotrione (110 g/ha) + sur-sokal RR and Rohlf FJ. 1988iometery-the principle and practices
factant over the weedy check during both the yeans- D of statistics in biological researcW.H. Freeman, Newyork:

ing 2009, the highest grain yield was recorded with 859 p.
tembotrione at 120g/ha + surfactant whereas in 2010, it
was highest at the higher dose i.e 240 g/ha + surtactan
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ABSTRACT

Field dodder Cuscuta campestiisthe most damaging annual obligate stem parasieséious problem

in forage legumes lucern®édicago sativd..) and Egyptian cloverTtifolium alexandrinuml.). Studies
were conducted to investigate the interferenc€.o€ampestridensities in lucerne and the efficacy of
herbicides for its control in lucerne and Egyptidover. Even atCuscutadensity of 0.25 plantsAr(1
plant/4ni) caused detrimental effect on lucerne seed yield (85.5-95.3% Aokigh dose of pendimethalin
(1000 g/ha) applied pre-emergence red@@ascutaemergence but was phytotoxic to lucerne as compared
to lower doses and application at 14 days after gpyAS). Application of imazethapyr 100 g/ha and
pendimethalin 750 g/ha at 14 DAS significantly improgesken fodder yield of lucerne but failed to control
Cuscutainfestation at reproductive stage resulting inrpmeed yield. Method of seeding did not influence
the population and green fodder yield of Egyptilover andCuscutaemergence. Post-emergence (at 14
DAS) application of pendimethalin 500-750 g/ha effecjivedntrolledCuscuta campestrim Egyptian
clover and produced the maximum green fodder andl @etls.

Key words: BerseemCuscuta Herbicides, Interference, Lucerne, Pendimethalin

Lucerne (alfalfa) Medicago sativd..) and Egyptian  in lucerne for the successful implementation of tbe-e
clover (berseemjTrifolium alexandrinumL.) are the  nomic threshold concept is needed to develop agriated
major forage crops grown worldwide. In India, thesmps weed management programme. Dinitroaniline herbicides
are extensively grown in irrigated areas during risea- (trifluralin, pendimethalin and prodiamine) provide pre-
son. Field dodderQuscuta campestriguncker) is a seri- ~ emergence dodder control without injury to alfalfa (@rlo
ous problem in these forage legumes and lucerne waset al 1989). However, Barevadet al (1998) reported
reported to be highly susceptibleQascutahan the Egyp-  thatapplication of pendimethalin at 0.50 kg/ha asspne-
tian clover (Farah and Al-Abdulsalam 2004). Seeds of gence and at 4 days after sowing (DAS), and fluclitora
Cuscutaare ideally suited to be transported as a contami-at 0.50 kg/ha as pre-plant incorporation and at 4 DAS
nant of alfalfa and clover seeds (Dawszinal 1994). showed severe phytotoxicity to lucerne seedlingsrérhe
During the seed production of these crdpgscutaseeds fore, efficacy of pendimethalin with different rates and
are harvested with the crop seed and being similsize timing of application and newer herbicides, known teeha
and density to the forage legume seed, it is extsedikl activity agains€Cuscutaand safe to alfalfa and clover needs
ficult to separate from the crop seed and consequentlyto be evaluated. The objectives of the present stumtg w
Cuscutais often seeded with forage legumes (Dawson  to investigate (i) the interference Gf campestrigiensi-
al. 1994). Infestation of. campestrisaused more than ties and (ii) the efficacy of herbicides for its cahtin
50% reduction in forage and seed yields of alfalfadi@y  lucerne and Egyptian clover.
et al 1992). Movsesyan and Azaryan (1974) reported that MATERIALS AND METHODS

C. campestrisan be poisonous to animals if it exceeds Four field experiments were conducted during win-

5% of the total roughage. ter seasons of 2005-06 and 2006-07 at the Directorate of
Manual removal and frequent inter-row cultivation \weed Science Research, Jabalpuf &B N, 7958 E,
before the parasite attaches the host plant aresii U 412 m above mean sea level). In all the four experiments,
control measures. However, these methods are laboriougrops were grown with a recommended package of prac

and often not effective. As dodder is able to competle Wi tices other than weed contr@uscutaseeds were treated
lucerne and is not readily controlled by herbicidevidd  with concentrated sulfuric acid for 30 min before broad
edge of density dependent effects of dodder imemt®  casting them in the field to break seed dormancytand
facilitate germination. FiftyCuscutaseeds/fhwere uni-
*Corresponding author: jsmishra31@gmail.com formly broadcasted near the soil surface (2-3 cm Jlepth
Present addressDirectorate of Sorghum Research, in each plot (except iGuscutafree plots) before sowing
Rajendranagar, Hyderabad, Andhra Pradesh 500 030 of lucerne and Egyptian clover. Lucerre/.(Anand 2)
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was sown in rows 20 cm apart in first week of November Cuscutafree checks were evaluated for their relative effi-
during both the years with a seed rate of 15 kg/ha. Thecacy againsCuscuta campestrig1 lucerne. Treatments
seed was treated witRhizobium melilotiiculture which were replicated thrice in a randomized block design.

helps in nitrogen fixation after the establishmenthef Bio-efficacy of pendimethalin againstCuscuta

seedlings. The soil was clay loam (Typic chromusjert  campestris in Egyptian clover in relation to method of
low in available nitrogen (242 kg/ha), medium in avagabl sowing, dose and time of application

phosphorus (37 kg/ha), and high in available potassium
(315 kg/ha), with organic carbon 0.54% and pH 7.1.
Pendimethalin was applied with a knapsack sprattedf
with flat fan nozzle at a spray volume of 500 I/ha. ldem

of Cuscuta campestriand clover emergedfmwere re-
corded at 30 DAS. All the weeds excé&uiscutawere
removed from the plots manually as and when required
Total 3 cuttings were taken for green fodder yieldse

first cutting was done at 60 DAS and subsequent 2 cut-
tings were done at 30 days intervals when the crop at-
tained the height of around 45 cm from the ground. The
cuttings were done at about 5-7 cm height for better quick
growth. The total fodder yield includes the weight of
Cuscutavines as it was difficult to remove it from the
host plants. The crops were left for seed produciiter

the 3¢ cutting and given light irrigations until flowegn

An experiment was conducted to evaluate the effi-
cacy of pendimethalin as influenced by method of sow-
ing, dose and time of application. Treatments coetbist
two methods of sowing (dry and wet seeding), three doses
of pendimethalin (0.50, 0.75 and 1.0 kg/ha) and 3 timing
of application (1, 7 and 14 days after sowing) werei-repl
cated thrice in a split-plot desig@uscutainfested and
Cuscutafree checks were also kept for comparison. Egyp-
tian clover ¢v. Vardan) was sown by broadcasting in the
first week of November during both the years witleads
rate of 30 kg/ha. In dry bed method, seed was broad-
casted, mixed and covered with half to one cm firie so
Sprinkler irrigation was given after sowing for proger-
mination. In case of wet sowing, plots were floodethw
5-6 cm deep water and puddled before broadcast sowing.

and seed setting. These were harvested in the lastoieek RESULTS AND DISCUSSION
May. Interference of Cuscuta campestris in lucerne
Interference of Cuscuta campestris in lucerne It was observed that increasing densitie€o$cuta

Treatments consisting of varying densitie€ascuta ~ campestrigdid not influence the initial (at 30 DAS) plant
(0, 0.25, 0.5, 1, 2, 4, and 8 planty/mere replicated  population of lucerne. Total green fodder yield declined
thrice in a randomized block design. TBascutadensi-  significantly with increasinCuscutadensities (Table 1).
ties of 0.25 and 0.50/were maintained by keeping 1 Cuscutadensity of 2 plants/fduring 2005-06 and a single
and 2 plants/4 frarea, respectively. The plot size was 4 plant/n during 2006-07 caused significant reduction
n? leaving 1m wide discards between pl@siscutaden-  (15.87 and 15.10%, respectively) in green fodder yield of
sities as per the treatments were maintained at 20 dayducerne as compared @uscutafree treatment. Seed yield
after sowing by removing the excess plants. of lucerne declined drastically (95.3 and 85.45%, respec-
tively during 2005-06 and 2006-07) everCatscutaden-
sity of 0.25 plants/i(1 plant/4 ). Increasing density
of Cuscutaup to 1 plant/fhincreased its seed production
. . _ capacity. However, further increase@uscutadensities
This experiment was _conducted to gvaluate .the effi- resulted in significant decline in its seed productian
cacy of. peljdlmethalln as mquenc_ed by its dose tand pacity. This might be due to the fact that higBerscuta
of application. Treatments consisted of three doses ofyensities resulted in to restricted growth of ptst lead-

pendimethalin (0.50, 0.75 and 1.0 kg/ha) and 3 timing of jnq o reduced supply of resources and poor growth of
application (1, 7 and 14 days after sowing) were repli- {he parasite.

cated thrice in a factorial randomized block desyscuta . . . . .
infested andCuscutafree checks were also kept for com- Blo—efflc_:apy of pen_dlmethalm agalnstCugcuta
parison. The experiment was laid out in micro plots (4 campest_rls in lucerne in relation to dose and time of
). application

Increasing dose of pendimethalin from 500 to 1000
g/ha though significantly reduced tBeiscutaemergence
_ o _ _ _ but also caused phytotoxicity to lucerne crop andeed
- Different herbicides (pen(jlmethalln, fluchloralln, its population significantly (Table 2). Total foddeeld
imazethapyr, butachlor and pretilachlor) along witiathd did not vary significantly during 2005-06, however, dur-

weeding at 30 days after sowinguscutainfested and  jng 2006-07, application of pendimethalin at 1000g/ha

Bio-efficacy of pendimethalin againstCuscuta
campestris in lucerne in relation to dose and time of
application

Bio-efficacy of herbicides againstCuscuta campestris
in lucerne
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Table 1. Interference ofCuscuta in lucerne

Number of lucerne Green fodder yield* Seed yield of Seed yield of
Treatment emerged/rhat 30 (t/ha) lucerne (kg/ha) Cuscuta
(Cuscuta DAS (total of 3 cuttings) (kg/ha)
density/rf) 2005-06  2006-07 2005-0€ 2006-07 200506 200607 20050€ 200607
0 161 17z 22.4¢ 23.17 246.67 352.2( 0 0
0.25 141 168 20.14 21.85 11.64 51.23 349 396
0.50 167 170 21.85 21.66 11.81 46.15 424 425
1 13€ 15z 20.7¢ 19.67% 9.61 26.3( 48¢ 464
2 128 169 18.92 18.32 4.82 21.85 391 407
4 157 178 17.83 16.14 2.96 12.04 361 368
8 15C 15¢ 16.67 15.6: 3.0t 10.6¢ 19z 20¢
LSD (P=0.05) NS NS 2.99 2.16 19.8 15.32 68 57

DAS-Days after sowing, *Including weight Gfuscutavines.
Table 2. Efficacy of pendimethalin againstCuscuta campestris in lucerne

Number of lucerns Number ofCuscut Green fodder yielc Seed yield (kg/he
emerged/mat 30 emerged/mat 30 DAS *  (t/ha) (total of 3
Treatment DAS cuttings)

2005-06 200¢-07 200:-06 200€-07 200:-06 200€¢-07 200506 200€-07

Dose of pendimethalin (g/h

50C 122 158 0.85(0.22 2.93(8.08 25.3¢ 26.47 461 23.3¢
750 119 142 0.78 (0.11 2.88 (7.79 24 .4C 26.81 352 49.57
1000 76 111 0.74 (0.05) 1.88 (3.03) 24.16 22.09 359 158.33
LSD (P=0.05 12 15 0.0¢ 0.3C NS 1.07 35 17.5
Time of applicatiorof pendimethalin (DA
1 (preemergence 83 124 0.85(0.22 2.42(5.36 22.8¢ 22.8¢ 351 15.5¢
7 110 135 0.79 (0.12) 2.98 (8.38) 24.82 24.31 406 48.78
14 124 152 0.72 (0.02 2.29 (4.74 26.1: 28.2(C 415 166.8¢
LSD (P=0.05 12 15 0.0¢ 0.3C 2.61 1.0¢€ 35 15.¢
Cuscut«infestec 142 165 (2.5) (5.03] 13.0¢ 22.5¢ 0 5.67
Cuscut«free 144 163 (0) (0) 31.7¢ 30.0¢ 512 85C

*Square root transformed ( x+0.5); figures in pdieses are original values, DAS-Days after sowing.

caused significant reduction compared to its lodeses  different herbicides, pendimethalin 750 g/ha as pre-emer
(750 and 500 g/ha). Significantly maximum seed yield (461 gence, pendimethalin 750 g/ha at 14 DAS and imazethapyr
kg/ha) was obtained at lower level of pendimeth¢Bi0 100 g/ha at 14 DAS were the most effective and signifi-
g/ha) probably due to lower level 6uscutainfestation ~ cantly better than fluchloralin 1000 g/ha as pre-plant i
during 2005-06. However, during 2006-07 application of corporation, pretilachlor 750 g/ha and butachlor 1000 g/
pendimethalin at 1000 g/ha produced the maximum seedha as pre-emergence in reduc@gscutaemergence dur-
yield of lucerne due to better control Quscutaemer-  ing both the years. Liet al (1990) reported that
gence. Application of pendimethalin at 14 DAS was safe pendimethalin inhibited the cell division and forroatof

for lucerne emergence as Compared to its app”caﬁnn spindle microtubules in the cells of germina(édscuta
pre-emergence at 7 DAS and also effective in reducingseedlings. Imazethapyr 100 g/ha at 14 DAS was signifi-
Cuscutaemergence. The maximum fodder and seed yieldscantly better than its pre-emergence applicatiomdtuc-

of lucerne were also recorded with pendimethaljpliag ing C. campestri;zmergence. All the above herbicides,
at 14 DAS. though they significantly reduced the initi2discutapopu-

lation could not check the growth of remaini@gscuta
plants, which ultimately infested the lucerne daagverely,
especially after 3 cutting when left for seed production,
Application of herbicides significantly reduced the 4 reduced the seed yield considerably. All the heldsci
Cuscuta campestrismergence in lucerne as compared to except imazethapyr as pre-emergence caused slight re-
the Cuscutainfested control treatment (Table 3). Among qyction in lucerne plant population at 30 DAS as com-

Bio-efficacy of herbicides againstCuscuta campestris
in lucerne
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Table 3. Efficacy of herbicides againsCuscuta in lucerne

Number of Cuscuta Number of lucerne  Green fodder yield — Seed yield of Seed yield of
emerged/m” at 30 DAS *  emerged/m”at 30 (t/ha) (total of 3 lucemne (kg/ha) Cuscuta
Treatment DAS cuttings) (kg/ha)
200506 2006-07 2005-06 200607 200506 2006-07 2005-06 2006-07 2005-06 200607
Pendimethalin 750 g/ha (PE) 1.12(0.75) 1.33(1.22) 128 137 9.26 10.74 23.21 738 462 521
Pendimethalin 750 g/ha (14 DAS) 1.18(0.89) 1.80(2.74) 159 161 13.87 13.99 25.67 958 436 592
Fluchloralin 1000 g/ha (PPI) 2.063.74) 239(5.21) 163 170 1234 12.62 22.00 10.53 382 363
Imazethapyr 100 g/ha (PE) 2.65(6.52) 3.22(9.87) 189 196 1021 11.69 16.89 7.04 263 168
Imazethapyr 100 g (14 DAS) 1.15(0.82) 1.78(2.67) 172 179 1390 14.26 18.12 842 302 296
Butachlor 1000 g/ha (PE) 2.14(4.08) 2.84(7.57) 175 169 10.63 11.30 15.36 797 289 224
Pretilachlor 750 g/ha (PE) 223447 2.54(5.95) 159 162 1033 11.29 10.50 526 265 200
1 hand weeding at 30 DAS 2.66(6.58) 3.39==(11.0) 185 197 10.50 11.08 12.78 922 310 312
Cuscuta free 0.71 (0.00) 0.71 (0.00) 182 197 14.86 15.10 1925 209.6 - -
Cuscuta infested 2.58(6.16) 3.35(10.72) 186 195 9.63 10.75 10.62 5.19 406 420
LSD (P=0.05) 0.36 048 46 51 1.71 1.62 15.55 17.38 93 101
PE-pre-emergence; PPI-pre-plant soil incorporatidAS-days after sowing.
*Square root transformed ( x+0.5); figures in paheses are original values, **Population befumad weeding.
Table 4. Efficacy of pendimethalin againstCuscuta campestris in Egyptian clover
Number of Egyptian Number of Cuscuta Green fodder yield (tha)
2 2 * .
Treatment clo:;gn]l)e[l;gse(i/m emerged/im” at 30 DAS I cutting II cutting I cutting Total Seed yield (kg/ha)
2005-06 2006-07 2005-06 2006-07 2005-06 200607 2005-06 2006-07 2005-06 2006-07 2005-06 2006-07 2005-06 2006-07
Method of sowing
Dry seeding 169 176 1.01 (0.52) 1.26 (1.09) 5.73 10.08 13.16 20.81 2544 17.30 43.47 47.95 638 854
Puddle broadcast 165 172 0.95(0.40) 1.24(1.04) 571 993 15.82 25.13 22.10 16.21 42.79 51.19 433 837
LSD (P=0.05) NS NS NS NS NS NS NS NS NS NS NS NS 93 NS
Dose of pendimethalin (g/ha)
500 169 178 1.04 (0.58) 1.38(1.40) 6.05 10.12 15.55 2291 2293 16.76 45.76 49.23 477 831
750 168 173  1.00 (0.50) 1.23 (1.01) 591 11.23 13.92 24.72 22.06 19.63 41.84 55.64 619 854
1000 165 171 0.90 (0.31) 1.14 (0.80) 5.20 8.67 14.08 21.29 2222 13.87 41.71 43.83 511 850
LSD (P=0.05) NS NS 0.07 0.15 0.70 1.35 147 2.29 NS 1.34 3.87 3.39 39 NS
Time of application of pendimethalin (DAS)
1 (pre-emergence) 138 116 0.84(0.21) 1.30(1.19) 4.46 11.78 13.84 21.57 22.29 16.94 42.08 45.66 526 809
7 20 45 078 (0.11) 1.20(0.99) 1.13 9.04 8.16 23.61 18.17 15.31 27.37 47.78 370 847
14 343 362 1.32(1.24) 1.26(1.09) 11.61 9.19 21.51 23.75 26.74 18.01 59.85 55.27 710 880
LSD (P=0.05) 25 28 0.09 NS 0.75 143 2.20 1.92 1.53 2.03 3.33 44 50 NS
Cuscuta- infested 347 378 (3.81) (1.96) 11.82 14.53 22.63 25.06 2391 18.59 58.35 58.18 516 734
Cuscuta-free 330 385 ()] ()} 11.35 15.61 23.06 27.38 27.86 24.13 62.27 67.12 812 908

*Square root transformed ( x+0.5); figures in paneses are original values,

DAS-Days after sowing
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pared to untreated plots, but pendimethalin 750 g/ha asdoses. The highest fodder yield was obtained with 500g/
pre-emergence significantly reduced the lucerne plantha during 2005-06 and 750 g/ha during 2006-07. Pre-
population leading to lowest fodder yield. Barevaatial emergence application of pendimethalin at 750 g/ha pro
(1998) also reported that application of pendimethatin  duced the maximum seed yield of clover during 2005-06,
0.50 kg/ha as pre-emergence and at 4 DAS, and fludhloral however, during 2006-07, the differences among herbi-
at 0.50 kg/ha as pre-plant incorporation and at 4 DAS cide doses were not significant. Application of
showed severe phytotoxicity to lucerne seedlings. Post-pendimethalin at 7 DAS caused severe phytotoxicity on
emergence application of imazethapyr and pendirtietha clover followed by its pre-emergence application. Post-
yielded 14.26 and 13.99 t/ha green fodder and was at paemergence application at 14 DAS was safe for theeclov
with Cuscutafree control (15.10 t/ha). However, post- crop and produced the maximum green fodder yields du
emergence application of these herbicides checked theng both the years. Application of pendimethalin aDI6
Cuscutaspread for a certain period but thereafter, it re- produced the maximum seed yield of clover, but the dif
generated from the isolated haustoria within thet btem ferences were significant during 2005-06 only.

and soon infested the crop causing severe damage No REFERENCES

of the. he.rbICIdes.and hand weeding at 3(.) DAS proved Barevadia TN, Moisuriya MT and Patel BH. 1998.Cohtof
ef‘fect:jve tl'n ChTCk'nﬁufhcuﬁagrOMh'IteSpeC'agy dunggth ¢ Cuscutain forage lucerndndian Farming48(5): 10-11.
reproductive stage of the lucerne. It was observed tha . .

after 3 cutting for fodder when the lucerne crop was left Cudney DW, Orloff SB and Reints JS, 1992. An inatel weed

. ) . management for the control of dodd@uécuta indecornin
for seed production, its vegetative growth was reduced  jajfaifa (Medicago sativi Weed Technologf. 603-606.

and Cuscutagrew very vigorously making a mat over Dawson JH, Musselman LJ, Wolswinkel P and Dorr9R4. Biol-

lucerne and resulted in very poor seed yields. ogy and control o€CuscutaWeed Sciencg 265-317.

Bio-efficacy of pendimethalin against Cuscuta Farah AF. and Al-Abdulsalam MA. 2004. Effect of ded Cuscuta

campestris in Egyptian clover in relation to method of campestrisvounker) on some legume crof&ientific Journal

sowing, dose and time of application of King Faisal UniversityBasic and Applied Sciencées)103-
113.

Method of seeding had no significant influence on

i ) . Liu ZQ, L FM, Fer A and Hallet JN. 1990. Comapige stud
population and green fodder yield of Egyptian ctoses lu 2Q, Lecocq ernanc nate oRaE Stucy

of the effect of three herbicides (pendimethalimpyzamide

well as onCuscutaemergence (Table 4). Seed yield of and linuron) on the cell proliferetaion in the showeristmetic
clover during 2005-06 was significantly higher in drydsee region of dodder seedling€yscuta lupuliformisKrock.).
ing as compared to puddle broadcast seeding. Inogeasi Annales des Sciences Naturelles Botanique et Boltgetale
doses of pendimethalin from 500 to 1000 g/ha did not 1118

influence the clover plant population, but irrespectdf Movsesyan TB, and Azaryan Kh A. 1974. Poisoningdpoed by

the pendimethalin doses, there was around 50% reductio ~ feeding dodderGuscuta campestiigo animals.Veterinariya

in clover population as compared to untreated obbie- (Moscow)6: 92 [in Russian, English abstract]. -

cause of the phytotoxic effect of pendimethalin when Orloff SB, Vargas RN, Cudney DW, Canevari WM antiiBierer J.

plied as pre-emergence or at 7 DASiscutaemergence 1989. Dodder control in alfalf&€alifornia Agriculture43: 30-
- o ) : . 32.

decreased significantly with increase in pendimethalin
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ABSTRACT

Twelve treatments involving tank-mix combinationsatrazine and pendimethalin as pre-emergence
followed by €b) post emergence application of 2,4-D and metsuifunethyl along with hand weeding
twice (20 and 40 DAS) and untreated check weresdest maize during 2009 and 2010 at Palampur.
Echinochloa colona, Panicum dichotomiflorum, Cypemis, Commelina benghalensis, Ageratum
conyzoides, Digitaria sanguinalandPolygonum alatumvere the dominant weeds. Pendimethalin 1.50
kag/ha, atrazinéb atrazine 0.75 kg/ha, atrazine 0.75/1.0 + pendiatietl®.75/0.5(b metsulfuron methyl

4 g/ha effectively controlleBEchinochloa colonaAtrazinefb atrazine brought about significant reduction
in the count of Panicum dichotomiflorunup to 60 DAS. Pendimethaliftb atrazine, atrazine 1.0 +
pendimethalin 0.50b 2, 4-D 0.75 kg/ha and hand weeding twice effettiveduced the population of
Commelinaup to 60 DAS. Pendimethalin/atrazifte atrazine and atrazine + pendimethdtin2,4-D/
metsulfuron-methyl controlledAgeratum conyzoidagp to 60 DAS. Pendimethalin/atrazifie atrazine,
atrazine + pendimethaliib metsulfuron-methyl/2, 4-D and pendimethalin sigaifitly reduced total weed
dry weight. Atrazine 1.0 + pendimethalin 0.50 kg{past) and atrazine 0.75 + pendimethalin 0.75&fih

2, 4-D gave significantly higher grain yield and neturns. Weeds reduced maize grain yield by 50.3%

Key words: Atrazine, Herbicide combinations, Maize, Pendimiath&Veeds

Maize Zea mayd..) is an important cereal crop and MATERIALSAND METHODS
plays a pivotal role in agricultural economy of Hichal i . ) )
Pradesh. Among the factors responsible for lowdgiel A field experiment was conducted durikgarif

severe infestation by weeds due to wider row sgacin S€2S0ns of 2009 and 2010 at Palampur in silty lotay
coupled with frequent rains in rainy season infiege  S°il having pH 5.6 and medium in available N (28kg#
yield losses upto 68.9% (Walit al. 2007). In order to  h@), P (15.4 kg/ha) and K (272 kg/ha). Twelve treaits
obtain economical yield of maize, weeds must bet kep ViZ: Pre-emergence atrazine and pendimethalin each a
under check. For controlling weeds in this crope-pr 190 kg/ha, atrazine and pendimethalin each folible
emergence or early post-emergence applicationagtiae ~ atrazine 0.75 kg/ha, atrazine and pendimethalim eac
depending upon the soil type has been recommendedhalf rate in combination at sowing alone and fotoby

Application of pendimethalin also has been reconttedn ~ Post-emergence 2,4-D at 0.75 kg/ha and .metrfséu.lfuron-
under maize + legume intercropping situations. sehe Methyl at 4 g/ha, atrazine 2/and pendimethalin 1/3 in

herbicides do not control hardy weed species like COMPination at sowing alone and followed by post-
Commelina benghalensis, Ageratum conyzoides emergence 2, 4-D at Q.75 kg/ha and metsulfuronyheth
Brachiaria ramosaas they appear late in the season. The &t 4 9/ha, hand weeding twice (20 and 40 DAS) and
infestation of these weeds is increasing day byidage ~ Unweeded check were tested in randomized blodgries
maize-growing areas of the state especially wheee t With three replications. Maize hybrid 'KH-101" waewn
farmers are using atrazine year after year. Saderao  during first week of June keeping row to row spgouf
widen the weed control spectrum, it is imperativaige 00 €M and plant to plant spacing of 20 cm (appresty
combination of herbicides having different modadion 20 kg/ha seed rate). The crop was harvested inirste f
(Waliaet al. 2007, Ranat al. 1998, Kumaret al. 2011). ~ Week of October. The crop was fertilized with 120Nkg
Therefore, tank-mix combinations of atrazine and 69 k3 BOs and 40 kg KO/ha through urea, single super
pendimethalin alone as pre-emergence followed Isy-po phosphate and muriate of potash, respectively. ddneired

emergence application of 2,4-D and metsulfuron-gieth duantity of half N and whole ,B; and 40 kg KO was
were tried in the present investigation. drilled at sowing. The remaining half N was bandcpth

in two equal splits at knee high and tasselingestatland
weeding and hoeing as per treatment was done ah@0

*Corresponding author: skg_63@yahoo.com
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40 days after sowing. Herbicides as per treatmesrew Pendimethalin 0.75 kg/ha (pr&) atrazine 0.75 kg/
applied with backpack power sprayer using 600 Vitager/ ha (post), atrazine 1.0 kg/ha + pendimethalin @&&
ha. Pre-emergence application of herbicides (pegttiiafin (pre)fb 2,4-D 0.75 kg/ha (post) and hand weeding twice
and atrazine) was made within 48 hours of sowimgtP (20 and 40 DAS)emaining at par with atrazine 1.5 kg/ha
emergence application of 2,4-D and metsulfuron-gieth (pre), atrazine 1.0 kg/ha + pendimethalin 0.5 kdfa)
was made on the emergence of broadleaf weeds. Weedb metsulfuron-methyl 4 g/ha (post) and atrazine KgO
count and dry weight (60 DAS and at harvest) were ha + pendimethalin 0.5 kg/ha (prfé) metsulfuron-methyl
recorded at two spots using a quadrate of 50 xrB0 ¢ 4 g/ha (post) in lowering dry weight @ommelina
Yields were harvested from net plot. Impact assessm benghalensiswere superior to rest of the treatments up
was carried out as per Walia (2003). Economicshef t to 60 DAS during 2009. All treatments were supet@r
treatments was computed based upon prevalent prices weedy check in reducing count@dmmelina benghalensis
up to 60 DAS but atrazine 0.75 kg/ha + pendimethali
RESULTSAND DISCUSSION 0.75 kg/hdb 2,4-Dand atrazine 0.75 kg/ha + pendimethalin
Effect on weeds 0.75 kg/ha (prefb metsulfuron-methyl could not suppress
Weed flora was composed o€ommelina its growth over unweeded check during 2010. Atrazin
benghalensi§25.6 and 12.3% at 60 DAS and at harvest, 1.0 kg/ha + pendimethalin 0.5 kg/ha (mehained at par
respectively) Ageratum conyzoide§5.1 and 56.1%), With atrazine 1.5 kg/ha (pré) atrazine 0.75 kg/ha (post)
Echinochloa colondL.) Link (17.6% and 8.7%pPanicum  pendimethalin 1.5 kg/ha (pre), atrazine 0.75 kgfha
dichotomiflorum(8.4 and 7.7%)Cyperus iria(2.8 and ~ pendimethalin 0.75 kg/ha (pre), pendimethalin lgkh&
7.2%), Digitaria sanguinalis (0.0 and 8.2%) and (pre)fb atrazine 0.75 kg/ha (post), atrazine 1.0 kg/ha +
Polygonum alatun0.5 and 8.0%)Aeschynomene indica  pendimethalin 0.5 kg/ha (pré) 2,4-D 0.75 kg/ha (post),
also showed its sporadic occurrence especialljrén t atrazine 1.0 kg/ha + pendimethalin 0.5 kg/ha (dke)
treated plots. metsulfuron-methyl 4 g/ha (post) and hand weediviget
(20 and 40 DASyave significantly lower dry weight of
Commelina benghalens@ver other treatmentsp to 60
DAS during 2010. Atrazine 1.5 kg/ha (ptff&) atrazine
0.75 kg/ha (post) being at par with atrazine 1 /s&dpre),
pendimethalin 1.5 kg/ha (pre), pendimethalin 1.5(h&
fb atrazine 0.75 kg/ha (pos8trazine 0.75 kg/ha +
pendimethalin 0.75 kg/ha (pri) 2,4-D 0.75 kg/ha (post),
atrazine 1.0 kg/ha + pendimethalin 0.5 kg/ha (fved),4-
D 0.75 kg/ha (post), atrazine 1.0 kg/ha + pendialet
0.5 kg/ha (prefb metsulfuron-methyl 4 g/ha (post) and
hand weeding (20 and 40 DAS) gave lower count of
Commelinaup to 60 DAS in2010. Similar results have
also been shown by Saini and Angiras (1998).

Treatments under evaluation brought about significan
variation in the count and dry weight Bthinochloa
colonaat 60 DAS. All treatments except pendimethalin
1.50 kg/ha (pre), atrazine 1.0 kg/ha + pendimeth@lb
kg/ha (pre)fb 2,4-D 0.75 kg/ha (post) and atrazine 1.0
kg/ha + pendimethalin 0.5 kg/ha (pri) metsulfuron-
methyl 4 g/ha (post) in 2009 were superior to westhck
in suppressing the growth &chinochloa colonaluring
both the years. However, pendimethalin 1.50 kgt a
atrazine 0.75 kg/ha + pendimethalin 0.75 kg/ha)(pite
metsulfuron-methyl 4 g/ha in 2009 and atrazinekb/a
(pre) fb atrazine 0.75 kg/ha (post) and atrazine 1.0 kg/ha
+ pendimethalin 0.5 kg/ha (pr&) metsulfuron-methyl 4
g/ha (post) in 2010 could bring about significaeduction Application of pendimethalin 1.5 kg/ha (pré)
in its count. Saini and Angiras (1998) reportechsicant atrazine 0.75 kg/ha (post), atrazine 1.50 kdthatrazine
superiority of atrazine or pendimethalin as welatrazine 0.75 kg/ha, atrazine 0.75 kg/ha + pendimethalis &g/
followed by atrazine again&ichinochloasp E. colona ha (pre)fb 2,4-D 0.75 kg/ha (Post)atrazine 1.0 kg/ha +
andE. crusgall) in maize. pendimethalin 0.5 kg/ha (pré) metsulfuron-methyl 4 g/

There was significant variation in the count and dry ha (post), hand weeding twice (20 and 40 DABJ
weight of Panicum dichotomiflorunduring 2010. Only ~ atrazine 1.0 kg/ha + pendimethalin 0.5 kg/ha (five®,4-
atrazine 1.5 kg/ha (pré atrazine 0.75 kg/ha (post) could D 0.75 kg/ha (post) significantly suppressed thewgin
bring about significantly reduction in the counfafnicum  of Ageratum conyzoidest one or the other stage. The
at 60 DAS. However, all treatments were signifibant  effectiveness of atrazine or pendimethalin (preejerece)
superior to weedy check in reducing its count angd d followed by atrazine (post) again&geratum conyzoides

weight at harvest. Superiority of herbicide comkioms has been well documented (Saini and Angiras 199&)er
in controlling Panicumhas been reported by Saini and the remaining treatments, the count and dry wegfht
Angiras (1998). Ageratum conyzoidegere either higher or not significantly

different from the untreated check. This could letaited
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Table 1. Effect of treatments on count (no./d) and dry weight (g/n?) of Echinochloa and Panicum in maize

Echinochloa Panicum
Count Dry weight Count Dry weight
Treatment Dose Time
(kg/ha) 60 DAS At harvest 60 DAS At harvest 60 DAS At harvest 60 DAS At harvest
2009 2010 2009 2010 2009 2010 2009 2010 2009 2010 2009 2010 2009 2010 2009 2010
Atrazine 1.50 Pre 23 34 25 23 1.2 L6 14 13 17 25 31 1.0 1.0 12 22 10
(.3 107 67 (G3) 05 A5 @15 07 @7 (G3) (1067 (0.0) (00) (0.5 (5.15 (0.0)
Pendimethalin 1.50 Pre 1.0 2.7 19 14 1.9 13 12 1.1 17 38 1.0 14 1.0 15 1.0 L1
0.0 (80 @0 (@©3) @1 @©O7) @©46) (0.1) @O 33 (000 A.3) (00) (AH (0.00 (©0.2)
Atrazine fb atrazine 1.50/b Pre fb 1.7 1.0 1.4 1.0 1.0 1.0 1.1 1.0 13 1.0 27 1.0 1.0 1.0 1.6 10
0.75 post (27 (00) (@3) (©.0 @©0) (@©.0 (©15 (@00 (@13 (@©.00 (@00 (©O0 (0O OO A&y (©.0
Pendimethalin f 1.50/b Pre fb 38 2.1 17 2.1 1.1 11 1.1 1.2 21 29 27 1.8 1.0 15 1.5 11
atrazine 0.75 post (18.0) (40) 7)) @0 (@©1) (©3) (028 (05 (@©00) O3 @00) Q7 (VO (A6 Q4% (03)
Atrazine + 0.75 + Pre 2.7 5.0 17 25 1.0 15 12 13 28 43 29 14 11 21 1.5 L1
pendimethalin 0.75 (1200 2400 @7 (¢3) @©0) Q4 (@4 (O 00y @A7.3 @00 (13 (O G7H Q22 (02
Atrazine + 0.75 + Pre fb 2.1 31 1.7 1.8 1.5 16 1.1 1.1 23 29 1.0 1.0 10 15 1.0 1.0
pendimethalin /b 0.75fb post (6.0) (10.7) 27 @7 A5 (A9 @©29 (©3) @0 (.3 (©00) ©.0 (©0 135 (000 ©.0)
24-D 0.75
Atrazine + 0.75 + Pre fb 12 2.1 20 23 1.7 12 14 1.2 23 5.0 29 21 10 3.1 1.5 12
pendimethalin /b 0.75fb post (0.7) @0 (G3) G3) (23 0H (112) (©06) @B0 (400 @®00) A0 0O @D 12 (0D
metsul furon-methyl 0.004
Atrazine + 10+ Pre 2.1 2.3 14 1.8 1.4 12 1.1 1.1 20 29 1.0 14 10 13 1.0 L1
pendimethalin 0.50 @D G3) 143 27D 09 (@©5 (@©16) (03) (533) @G0 (.00 @.3) (00) (0.8 (0.00 (©.1
Atrazine + 10+ Pre fb 2.7 3.0 34 1.8 2.1 13 1.6 1.1 35 29 37 14 10 13 19 L1
pendimethalin f 24-  0.50/b post (80 (80) (107 27 @1 (©6) (150 (03) (147 (@B.0) (@1333) (1.3) (00 ©7H (7D (©.1)
D 0.75
Atrazine + 10+ Pre fb 2.6 1.8 3.6 14 2.5 11 2.0 1.1 25 25 27 1.0 10 12 1.7 1.0
pendimethalin fb 050/p post (7.3) (27) (1200 (13) (G2) (02 G49 (©O1) @3) .7 (@00 (0.0 (©0) @©6 199 (©0.0)
metsul furon-methyl 0.004
Hand weeding - 20 and 28 2.7 29 1.7 1.0 14 2.0 1.1 10 23 27 1.0 1.0 12 1.6 10
4ODAS @7 @0 ©3) 27 (@00 ©09 @67 (04 @©.0 G3) B0 ©.0 OO0 OH (175 0.0
Untreated check - 3.6 3.6 2.8 32 2.9 29 2.1 L5 13 31 31 32 11 15 23 14
(13.3) (120) (33) (93 (9 @78 Go) (12 (A3) (0.7 (067 (03) (02 AH G210 (09
LSD (P=0.05) 2.0 1.8 NS NS 1.1 05 NS NS NS 19 NS 1.0 NS 0.7 NS 02

Values given in parentheses are original means
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Table 2. Effect of treatments

on count (no./rgr) and dry weight (g/n?) of Commelina and Ageratum in maize

Commelina Ageratum
Dose ] Count Dry weight Count Dry weight
Treatment (kg/ha) Time 60 DAS At harvest 60 DAS At harvest 60 DAS At harvest 60 DAS At harvest
2009 2010 2009 2010 2009 2010 2009 2016 2009 2010 2009 2010 2009 2010 2009 2010
Atrazine 1.50 Pre 27 2.7 4.6 4.1 12 16 29 19 34 78 16.0 73 19 4.0 81 36
(8.0) (6.7) (20.00) (16.0) (0.5) (1.8) (7.83) (2.7) (22.7) (60.0) (256.0) (52.0) (2.7) (15.1) (652) (12.2)
Pendim ethalin 1.50 Pre 15 19(40) 1.9 5.1 19 12 13 28 3.0 1.7 122 22 16 1.1 22 13
2.0) (4.00) (253) (29) (0.4) (095 (7.0) (120) (2.7 (1480) (6.7) (1.8) (0.1) (4.6) (0.9)
Atrazine fb atrazine 150 /6 0.75 Prefb 19 1.0(0.0) 3.2 1.0 18 14 15 10 22 1.0 3.8 41 10 1.0 63 1.6
post 4.0) (933) (0.0) (27 (13) (137 (0.0) (113)  (0.0) (173) (160) (0.0) (0.0) (393) (1.6)
Pendimethalin fb atrazine  1.50 /b6 0.75  Pre fb 30 25(6.7) 1.0 3.4 10 13 10 15 23 1.7 4.1 25 10 1.1 24 13
post (10.0) 0.00) (10.7) (0.0) (0.7) (0.00) (12) (73) (27 (213) (6.7) (0.0) (02) (5.6 (0.8)
Atrazine + pendimethalin ~ 0.75 +0.75  Pre 26 2.7(8.0) 2.0 25 16 12 16 13 3.0 49 11.7 50 20 19 5.6 2.0
13) (533) (6.7) (19) (0.6) (2.15) (0.9) (12.0) (22.7) (1933) (240) (3.7) (2.6) (41.5) (3.0)
Atrazine + pendimethalin =~ 0.75 +0.75  Prefb 18 1727 5.0 32 1.7 23 32 16 40 43 149 76 1.7 1.8 63 35
/524D /5075 post @7 (24.00) (93) (295) (4.6) (936) (1.6) (200) (173) (2213) (573) (19) (2.1) (39.1) aLn
Atrazine + pendimethalin =~ 0.75+0.75  Prefb 22 29(93) 43 4.0 14 20 24 19 2.7 41 16.4 21 21 1.5 71 12
/b metsulfuron-methyl b 0.004 post (53) (1733) (14.7) (L.1) (4.0) (490) (25) (127) (16.0) (266.7) (40) (5.5) (1.2) (49.9) 0.4)
Atrazine + pendimethalin 1.0 + 0.50 Pre 1.6 3.4 22 2.1 16 10 1.7 12 32 47 16.0 57 19 24 6.7 2.8
(33) (10.7)  (667) (4.0) (19) (0.0) (2.93) (0.4) (140) (493) (254.7) (320) (42) (83) (44.4) 6.7)
Atrazine + pendimethalin 1.0 + 0.50 Pre fb 25 1.7 1.0 1.9 10 12 10 25 43 1.0 122 1.7 17 1.0 5.7 1.1
/524D /5075 post 13) 2.7 (0.00) (40) (0.0) (05) (0.00) (58) (240) (0.0) (1480) (2.7) (18) (0.0) (322) 02)
Atrazine + pendimethalin 1.0 + 0.50 Pre fb 33 2.7 3.2 2.7 12 1.1 22 14 51 2.9 12.4 81 1.0 13 59 3.4
/b metsulfuron-methyl b 0.004 post (13.3) (6.7) (12.00) (8.0) (06) (02) (3.84) (1.0) (333)  (93) (152.0) (653) (0.0) (0.9 (340 (10.9)
Hand weeding - 20 & 40 25 2.1 35 23 10 13 24 13 63 10.0 11.0 74 10 39 59 33
DAS ©3) 4.0) (1467) (53) (0.0) (0.6) (588) (0.7) (38.7) (100.0) (170.7) (533) (0.0) (141) (459) (10.3)
Untreated check - 3.1 52 3.1 47 27 22 19 12 33 1.0 8.6 46 21 1.0 45 2.8
(10.0) (26.7) (10.67) (213) (7.6) (42) (2.88) (0.5) (153)  (0.0) (1013) (453) (3.5) (0.0) (259) (12.9)
LSD (P=0.05) NS 1.8 1.4 13 06 05 13 06 3.6 3.4 5.1 34 11 12 33 1.6
Values given in the parentheses are the originahse
Table 3. Effect of treatments on weed dry weight vesl control efficiency and plant height of maize
Weed dry weight (g/m?) WCE  Plant height
%
Treatment Dose (kg/ha) Time 2009 2010 e
60 DAS At harvest 60 DAS  Atharvest 2009 2010
Atrazine 1.50 Pre 3.6(12.6) 9.7(93.3) 4.4 (18.3) 3.7(12.5) 5.1 276 271
Pendimethalin 1.50 Pre 2781  69(46.9) 21(35) 32094 605 293 287
Atrazine fb atrazine 1.50/60.75  Prefb post 2.6(5.8) 2.8(8.9) 1.0(00) 26(58 803 278 285
Pendimethalin fb atrazine 1.50/60.75  Pre fb post 1929  3.1(L1) 23(@4) 2029 752 286 277
Atrazine + pendimethalin 0.75+0.75 Pre  3.6(12.8) 69(542) 41157 26(6) 3.1 279 275
Atrazine + pendimethalin fb 2,4-D 0.75+0.75/p075 Prefbpost  3.4(l10.8)  7.2(50.6) 33(105) 39(143) 276 280 279
Atrazine + pendimethalin fb metsulfuron-methyl 0.75 +0.75 f6 0.004 Pre fb post 2.7(6.5) 7.8 (60.0) 1824 2344 697 284 178
Atrazine + pendimethalin 1.0+0.50 Pre  3.6(128)  7.0(48.1) 3.8(145 3081 71 293 286
Atrazine + pendimethalin fb 2,4-D 1.0+050/60.75  Prefbpost 26(6.1)  68(453) 2136 30(82 670 297 288
Atrazine + pendimethalin fb metsulfuron-methyl 1.0+ 0.50 /5 0.004 Pre fb post 2.6 (6.0) 7.0 (48.9) 2135 37027 677 2714 273
Hand weeding - 20 & 40% 1.0(00)  7.1(679)  43(17.7) 3.6(12.0) 398 287 281
Untreated check - 3.9(14.8) 7.0 (60.8) 3.8(14.6) 40(182) 00 188 186
LSD (P=0.05) 1.7 NS 1.2 1.2 - 36 39

Values given in parentheses are original meansy&dter sowing
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to the fact thatA. conyzoidesippeared at the later stage
and by that time all other weed species coveredrend
fully and let a very few plants of this weed to @unp in
the weedy check, whereas in treated plots it estape
application of herbicides and its population waséased.

Ageratumusually appears in large numbers in later stages

and its distribution appeares to be contiguouseratian
uniform as there is large variation in the popolaif this
weed. Weed control treatments could not bring about
significant variation in the count and dry weighbagitaria
sanguinalis, Cyperusp., Polygonum alatumand
Aeschynomene indic any stage during both the years.

Weed control treatments brought about significant
variation in the total weed dry weight at 60 DASidg
both the years, and at harvest during 2010. At %D
during 2009, hand weeding twice and pendimethiidin
atrazine could bring about significant reductiontétal
weed dry weight over untreated check. The other
treatments could not curtail the growth of the swoxs
or the late comers rather they assumed alarmingthro
in the absence of competition. However, in 2010,
pendimethalin 1.5 kg/ha (pré&) atrazine 0.75 kg/ha (post),
atrazine 1.5 kg/ha (prdp atrazine 0.75 kg/ha (post)
atrazine 0.75 kg/ha + pendimethalin 0.75 kg/ha)(flve
2,4-D 0.75 kg/ha (post), atrazine 1.0 kg/ha + prethalin
0.5 kg/ha (pre), atrazine 1.0 kg/ha + pendimeth@lb
kg/ha (pre)fb 2,4-D 0.75 kg/ha (post) and atrazine 1.0
kg/ha + pendimethalin 0.5 kg/ha (pri) metsulfuron-
methyl 4 g/ha (post) were all effective in redgctotal

untreated check. However, atrazine 1.0 kg/ha +
pendimethalin 0.5 kg/ha (pré&) metsulfuron-methyl 4 g/
ha (posthad lower effective plant population than all the
other treatments.

All treatments were significantly superior to uatted
check in increasing grain and straw yield of m&iz2009.
However, possibly owing to toxic effect of metsutin-
methyl, atrazine 1.0 kg/ha + pendimethalin 0.5 &dftre)
fb metsulfuron-methyl 4 g/ha (post) did not differ
significantly from weedy check in influencing thield of
maize in 2010. Atrazine 1.0 kg/ha + pendimethalihiy/
ha (pre)fb 2,4-D 0.75 kg/ha (post) during both the years
and atrazine 1.0 kg/ha + pendimethalin 0.5 kg/me)(jp
metsulfuron-methyl 4 g/ha (post) and atrazine kgha
+ pendimethalin 0.75 kg/ha (pr&). metsulfuron-methyl
4 g/ha (post) in 2009, all being at par to handiverdnd
atrazine 1.5 kg/ha (pre} atrazine 0.75 kg/ha (post)
resulted in significantly higher grain as well &sw yield
of maize over rest of the treatments. Grain araiisyield
of maize was negatively associated with weed bisnfas
= -0.584 and -0.336, respectively) and count (0447
and -0.509), though, the degree of association lauas
Weeds in untreated check reduced maize grain yigld
50.3% over the best treatment atrazine 1.0 kg/ha +
pendimethalin 0.5 kg/ha (pr&) 2,4-D 0.75 kg/ha (post).

Impact assessment and economics

Treatment efficiency index (TEI), which indicates
weed killing potential and phytotoxicity on the prf\Valia

weed dry weight as compared to untreated check upto2003), was highest under atrazifieatrazine. This was

harvest. Atrazinéb atrazine resulted in highest weed control
efficiency of 80.3%. This was followed by pendimédita
fb atrazine, atrazine 0.75 kg/ha + pendimethalin &gJ/5
ha fb metsulfuron-methyl, atrazine 1.0 kg/ha +
pendimetnalin 0.50 kg/h#b metsulfuron-methyl and
atrazine 1.0 kg/ha + pendimethalin 0.50 kgih&,4-D.
Mundraet al. (2003), Pateét al. (2006) and Walizt al.
(2007) also reported significant reduction in coantl
dry weight of weeds with tank-mix application ofbieides

in maize.

Effect on crop

All weed control treatments were significantly
superior to untreated check in influencing planighe
during 2009. However, under atrazine 1.0 kg/ha +
pendimethalin 0.5 kg/ha (pre) and atrazine 1.0 &gth
pendimethalin 0.5 kg/ha (pré&) metsulfuron-methyl 4 g/
ha (postplant height did not differ significantly from that
under untreated check in 2010. Controlling weeds is
important in obtaining desired plant stand as aexiflem
higher plant population under all treatments oves t
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followed by pendimethalifib atrazine and atrazine 0.75
kg/ha + pendimethalin 0.75 kg/Ha2,4-D. The treatments
under study followed the similar trend for cropisesnce
index (CRI) as TEI. Atrazine 0.75 kg/ha + pendimethal
0.75 kg/hafb metsulfuron-methyl and atrazine 1.0 kg/ha
+ pendimethalin 0.50 kg/ha had lower weed persigten
index (WPI) as compared to other treatments. Howeve
owing to phytotoxicity of metsulfuron-methyl espaity
during the second year of study, these treatmeete w
next only to atraziné atrazine, pendimethaliib atrazine
and atrazine 0.75 kg/ha + pendimethalin 0.75 kfipt2a4-

D for TEl and CRI. Atrazine/pendimethalfb atrazine,
atrazine + pendimethaliito 2,4-D or metsulfuron-methyl,
pendimethalin and hand weeding twice were supéoior
atrazine + pendimethalin (pre) alone for weed meamemt
index (WMI), agronomic management index (AMI) and
integrated weed management index (IWMI). This
suggested that surviving weeds or those appearitaje
flushes need to be taken care with some post-emezge
herbicide application or manually. Dry matter acolation
under atrazine 1.50 kg/ha treated plots was higfem
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Table 4. Effect of different treatments on yield atributes and yield of maize

Plant Cob length  Cob girth  No. ofrows  Grainyield Stover yield

Treatment Dose (kg/ha) Time population /ha (cm) (cm) /cob (t/ha) (t/ha)

2009 2010 2009 2010 2009 2010 2009 2010 2009 2010 2009 2010
Atrazine 1.50 Pre 60,101 58331 150 1427 146 136 143 1360 4.69 434 162 16.0
Pendimethalin L.50 Pre 65,604 60,275 15.1 1453 145 138 145 1433 481 487 164 16.5
Atrazine fb  atrazine 1.50 /b 0.75 Pre fbpost 64,895 62,220 152 1547 146 140 149 1433 587 547 172 172
Pendimethalin fb atrazine 1.50 /6 0.75 Prefbpost 65,694 64,720 15.1 1587 143 140 151 1320 519 519 171 169
Atrazine + pendimethalin 0.75 +0.75 Pre 63,488 63,053 149 1480 149 139 148 14.13 504 475 165 165
Atrazine + pendimethalin /b 2,4-D  0.75 + 0.75 fb 0.75 Prefbpost 68,101 64,164 16.1 1547 146 132 141 1290 531 516 173 17.1
Atrazine + pendimethalin f 0.75 +0.75 fb Prefbpost 64,895 62,498 163 1433 156 145 149 1460 6.52 350 17.8 135
metsulfuron-methyl 0.004
Atrazine + pendimethalin 1.0 +0.50 Pre 63,779 61,386 150 1560 153 141 147 1397 461 437 162 16.0
Atrazine + pendimethalin /b 2,4-D 1.0 +0.50/5 0.75 Prefbpost 67,985 65220 16.7 1613 140 142 167 1507 6.17 563 171 168
Atrazine + pendimethalin f 1.0 +0.50 /5 0.004 Prefbpost 60,843 48331 148 1460 141 136 144 1373 6.12 293 171 121
metsulfuron-methyl
Hand weeding - 20and40DAS 63,985 61,664 144 1427 148 139 142 1380 590 546 168 164
Untreated check - 40,843 34,443 120 11.80 124 123 126 113 3.19 268 135 121
LSD (P=0.05) 10,830 9,482 23 28 15 13 1.1 1.2 0.82 0.55 09 08

Table 5. Impact assessment indices and economicsveged control treatments in maize

Treatment Dose (kg/ha) Time TEI WPI CRI WMI AMI IWMI CWC GR GRWC NRWC MBCR
Atrazine 1.50 Pre 051 1.68 125 -30.2 -31.2 -30.7 1350 54640 15860 14510 10.75
Pendimethalin 1.50 Pre 164 123 343 2.7 1.7 2.2 2780 57318 18538 15758 5.67
Atrazine fb. atrazine 1.50 /6 0.75 Pre fb post 473 038 737 2.4 1.4 1.9 2265 64079 25299 23034 10.17
Pendimethalin /5. atrazine 1.50/50.75 Pre fb post 3.10 033 568 2.4 1.4 1.9 3695 60553 21773 18078 4.89
Atrazine + pendimethalin 0.75+0.75 Pre 069 1.04 140 545 53.5 540 2065 57791 19011 16946 8.21
Atrazine -+ pendimethalin fb. 2,4-D 0.75+0.75 /6 0.75 Pre /b post 1.08 1.01 197 6.5 55 6.0 2808 61103 22323 19515 6.95
Atrazine + pendimethalin fb. metsulfuron-methyl ~ 0.75 + 0.75 b 0.004 Pre /b post 233 027 434 2.4 1.4 1.9 2945 57272 18492 15547 5.28
Atrazine + pendimethalin 1.0 +0.50 Pre 057 072 141 214 204 209 1827 54478 15698 13871 7.59
Atrazine -+ pendimethalin fb. 2,4-D 1.0 +0.50 /5 0.75 Pre /b post 307 045 440 3.0 2.0 2.5 2570 66290 27510 24940 9.70
Atrazine -+ pendimethalin fb. metsulfuron-methyl 1.0 +0.50 /b 0.004 Pre /b post 1.68 0.28 3.76 2.3 1.3 1.8 2707 52471 13691 10984 4.06
Hand weeding - 20 & 40DAS 155 1.12 235 4.9 39 4.4 12000 60388 21608 9608 0.80
Untreated check - 0.00 1.00 1.00 - - - - 38780 - - -
LSD (P=0.05)

Grain¥=6750 per tonne, Straw¥1000/tonne; TEl, treatment efficiency index; WPIlgd@ersistence index; CRI, crop resistance indexj WM
weed management index; AMI, agronomic managemeiexinMWI, integrated weed management index; CWC;, ebseed controlZ/ha);
GR, gross returns(ha); GRWC, gross returns due to weed conz¢tg); NRWC, net returns due to weed contZsh@); MBCR, Marginal
benefit: cost ratio; Pendimethal#490/kg ; Atrazine,290/kg ;Z2,4-D, 250/kg, Metsulfuron methyl¥140/8 gram

ysapeid [eydoewiH JO SUOIPRIP-PIW JI8pUN SZIew Ul Spaam Ap.Jey Jo Juawabeue|y
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under untreated check, and therefore, unusual salie ha (post), atrazine 0.75 kg/ha + pendimethalid Ggha
WMI, AMI and IWMI were noticed under this treatment (pre)fb 2,4-D 0.75 kg/ha (post), pendimethalin 1.5 kg/ha
(pre) fb. atrazine 0.75 kg/ha (post) and atrazine 0.75 kg/
ha + pendimethalin 0.75 kg/ha (pfie) metsulfuron-methyl
4 g/ha (post) could be the better alternatives @ndh
weeding in managing different flushes of weeds &ize

Control of weeds using herbicides was a cheaper
proposition than with manual methods. Cost of weed
control using herbicides was only 11.3-30.8% ofttital
cost under manual weeding. Atrazine 1.50 kg/ha tvas

cheapest treatment, whereas pendimethalin 1.5 Kg/h REFERENCES
atrazine 0.75 kg/ha, was the costliest. Only ateai.0 Kumar S, Angiras NN and Rana SS. 2011. Integratstiwmnanage-
kg/ha + pendimethalin 0.50 kg/fta2, 4-D, atrazine 1.50 ment in maizeHimachal Journal of Agricultural Research

kg/hafb atrazine 0.75 kg/ha (post) and atrazine 0.75 kg/ ~ 37(1):1-9.
ha + pendimethalin 0.75 kg/lila 2,4-D gave higher gross Mundra SL, Was AK and Maliwal Pl. 2003. Effect wked and

returns due to weed control over traditional preeti nutrient management on weed growth and producbfitgaize
However, all herbicidal treatments were superiohdad (zeamayL.). Indian Journal Weed Sclente: 57-61.
weeding twice in terms of net returns due to wemtrol Patel VJ, Upadaya PN, Patel JB and Meisuriya MQ&Effect of
and MBCR. Atrazine 1.0 kg/ha 4 pendimethalin 0 B’lkig herbicide mixtures on weedsHKimarif maize in middle of Gujarat

. . ditions.Indian J | Weed Sci : 57.
(pre) fb 2,4-D 0.75 kg/ha (post) resulted in the highest condiiions.Indian Journa _e clenGa o
Rana SS, Sharma JJ and Manuja S. 1998. Evaludtimmmising

net r.etums due to weed Con.trOI' This was follovagd herbicide mixtures for weed control in maizeémaysL.).
atrazine 1.5 kg/ha (prdl atrazine 0.75 kg/ha (post) and New Agriculturis® (1&2): 1-5.
atrazine 0.75 kg/ha + pendimethalin 0.75 kg/ha)(flve

2.4-D 0.75 g/ha (postHighest MBCR was fetched under Saini JP and Angiras NN. 1998. Efficacy of hertesicalone and in

mixtures to control weeds in maize under mid-tutditions of

atrazine 1.5 kg/ha (pre), amas closely followed by Himachal Pradeshndian Journal Weed Scien86(1&2): 65-

atrazine 1.5 kg/ha (prdl atrazine 0.75 kg/ha (post) and 68.

atrazine 1.0 kg/ha + pendimethalin 0.5 kg/ha (five),4- Walia US. 2003Weed Managemerialyani Publishers, Ludhiana

D 0.75 kg/ha (post)Higher MBCR with herbicides has 396p.

also been reported by Kumer al. (2011). Wallia US, Singh S and Singh B. 2007. Integratedrobof hardy
It was concluded that atrazine 1.0 kg/ha + weeds in maizeZea mayL.) Indian Journal of Weed Science

pendimethalin 0.5 kg/ha (pré&) 2,4-D 0.75 kg/ha (post), 39(1&2):17-20.

followed by atrazine 1.5 kg/ha (prey atrazine 0.75 kg/
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ABSTRACT

The present investigation was conducted to evalitesffect of weed management practices on weeds
as well as crop growth and yield parameters of &riajong with the economics of weed management
during winterseason of 2009-10 at the Department of Horticulture,dr@andhi Krishi Vishwavidyalaya,
Raipur. It was observed that the wé&adthenium hysterophorudominated the experimental field. All the
weed management treatments significantly reduceditih matter of weeds and increased fruit yield of
the crop significantly over unweeded check. Amorg tiieatments, pendimethalin (Extra) (0.64 kg/ha)
pre-transplanting + one hand weeding at 40 DAT + pentatiet(Extra) (0.64 kg/hagt 45 DAT as post-
emergence resulted in better performance followepdngimethalin (1.0 kg/ha) pre-transplanting + one
hand weeding at 45 DAT with respect to growth anttygarameters due to effective weed management
in brinjal. Maximum benefit: cost ratio was also obtdimégth pendimethalin (extra) (0.64 kg/hae-
transplanting + one hand weeding at 40 DAT + pentiiatiet (Extra) (0.64 kg/hagt 45 DAT.

Key words: Benefit : cost ratio, Economics, Hand weedidgrbicides Solanum melongendield

Brinjal (Solanum melongeria) is considered to be  mean sea level. The soil of experimental field way el
one of the most important crops among the vegetaliles  |oam in texture with average fertility locally knas dorsa.
India, it is cultivated in about 5.66 lakhs hectares w&ith  Brinjal variety ‘Mukta Keshi’ was grown as test prahe
production of 9.596 million tonnes and productivity of crop was fertilized with 100 kg/ha nitrogen in thenfioof
16.9 t/ha (Anon 2008). Brinjal contributes 9 per cent of yrea, 80 kg/ha phosphorus in the form of single super
the total vegetable production of the country ocoupy  phosphate and 60 kg/ha potassium in the form of teuria
major share in the Indian diet. Weed menace is considere@f potash. Total quantity of,0, and KOwas applied as
to be one of the major constraints for low prodiitstiof basal, while N was applied in four splits i.e. basal, 30, 60
brinjal. Weeds compete with crop for nutrients, soilsno & 90 days after transplanting (DAT). The experiment
ture, sun light and reduce the crop yield. Yield otidn ~ \vas laid-out in a randomized block design with these
due to weed competition in brinjal is in the ran§d®to  jications having 11 treatments comprising of hanedve
90 per cent (Reddgt al 2000). The use of herbicides ing, mulching, pre-transplanting treatments with lallaic
along with cultural practices has been reported to sup-(2.0 kg/ha), pendimethalin (1.0 kg/ha), pendimethalin (ex-
press the fast growth of weeds in brinjal. However, re tra) (0.64 kg/ha), post-transplanting treatment with
ports on the efficacy of these herbicides in brigap  glyphosate (1.5 kg/ha) and unweeded check. Spraying was
under Chhattisgarh plains are scanty and require thoroughjone by hand operated knap-sack sprayer with flat-fan
study. Hence, the present investigation was condiote  nozzle using water as carrier 500 liter/ha. The requir

test the efficacy of various herbicides alone ocambi-  quantity of herbicide was dissolved in measured dyanti

nation for obtaining higher brinjal yield under Chregfarh  of water and sprayed uniformly over the plot. The kéan

plain conditions. spray of alachlor, pendimethalin and pendimethéiir- (
MATERIALS AND METHODS tra) and directed spray of glyphosate was done as per

The present experiment was conducted at Indiratreatment. Observations on various vegetative and- flow
Gandhi Krishi Vishwavidyalaya, Raipur which is siegét  ering parametersiz., plant height, number of branches
in the central part of Chhattisgarh at 21°16' N latitude, per plant, leaf area, leaf area index (at 120 DAT), number
81°36' E longitude and at an altitude of 289.56 m from and weight of fruits per plant, fruit yield as wal weed
observations such as weed density, dry matter of weeds

* Corresponding author: sharmagauravl @rediffmail.com and weed control efficiency were recorded at harvest.
‘Department of Agronomy, Indira Gandhi Krishi The economics of these weed management practiaes we
Vishwavidyalaya, Raipur, Chhattisgarh 492 012 also worked out.
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RESULTS AND DISCUSSION Minimum weed density (4.10Anwas observed with

In the experimental field broad leaved weeds were aPplication of pendimethalin (Extra) (0.64 kg/ha) pesns-
found predominantly throughout the period of study. It Planting + one hand weeding at 40 DAT + pendimethalin
was observed thaarthenium hysterophorugominated ~ (EXtra) (0.64 kg/ha) at 45 DAT (Table 2). The variability
the field followed byCynodon dactylon, Alternenthera N Weed density in different treatments can be aited
triandra, Cyperus ifia Sonchus arvensi€henopodium to the fact that some herbicides are more effective for
album ' Physalis minimaand Euphorbia hirta weed control than others (Khanhal.2008). Meena (2004)
Pendimethalin (Extra) (0.64 kg/ha) pre-transplantinge- o also found similar results in brinjal crops. The mminm

hand weeding at 40 DAT + pendimethalin (extra) (0.64 dry matter .weight (3.00g/f under applica_tion of
kg/ha) at 45 DAT resulted in better performance wéth r pendimethalin (Extra(0.64 kg/ha) pre-transplanting + one

spect to growth parameters. Significantly taller plants Ea/r;]d WeteiglgDitT‘lo. Dh?Tb+ dpent:lmlethalln (EXt.(atﬁ‘l ¢
(85.36 cm), maximum number of total branches per pIantﬂﬂS ﬁ()ar%icid ¢ T1Igrv ? Tﬁie rz ongljer Eerstlfrif)nf[:ed?[
(31.53), leaf area per pla®352 cmM) and maximum leaf € up o harvest. This may aiso be atiributed 1o

. . better control of weeds thereby lower weed population
area index per plar{8.46 cm) were recorded with

pendimethalin (extra) (0.64 kg/ha) pre-transplantinge- o and suppression of weed growth which might have re-
hand weeding at 40 DAT + pendimethalin (extra) (0.64 sulted in lower accumulation of dry matter of weeds

9 P X "~ (Biradaret al 1999). Similarly, application of herbicides
kg/ha) at 45 DAT (Table 1). With respect to yield param- ' . . . .

o . . which recorded slightly higher density of weeds #rar
ete_rs, S|gn|f|c_:antly highest number of fruits Pemp(""’-%)’ dry weight may be due to lower herbicidal activitytudse
weight of fruits per plant (8.5'009) e}nd frur[. yield (25.18¢ chemicals, which could not control newly emergeddsee
ha) were also recorded with pendimethalin (extra) (0.64 up to longer period (Patelt al. 2006). Maximum weed
kg/ha) pre-transplanting + one hand weeding at 40 DAT +

. . control efficiency (79.67%) was also recorded under
pendimethalin (extra) (0.64 kg/ha) at 45 Dielfowed by e gimethalin (extra(0.64 kg/ha) pre-transplanting + one

pendimethalin (2.0 kg/ha). pre—trgnsplanting + Qne hand ong weeding at 40 DAT + pendimethalin (Ext(8)64
weeding at 45 DAT. The higher yield may be attributed t0 yo/ha) at 45 DAT. The weed control efficiency is inveysel
lower dry matter accumulation by weeds and decr#ase tgjated to dry matter production of weeds. This may be
their population that helped in increasing thedatributes due to lower accumulation of dry matter of weedshat

which ultimately led to higher yield (Mekkit al 2010). later stage of crop growth, under all the herbicidatt

Table 1. Effect of different weed management practices on grofy yield attributes and yield in brinjal

Plant  Numberof Leafarea Leafarea Number Weight Fruit

Treatment height ~ branches /plant(cnf) index  of fruits of fruits  vield
(cm) /plant (120 DAT) /plant /plant(g) (tha)

Unweeded chec 70.€ 18.4 438t 1€ 1.7 425 12.2

Two hand weeding at 30 and 60 DAT 789 248 7500 2.8 3.5 65.0 19.3

Mulch (straw) at O up to 60 DAT 75.8 22.7 4984 18 2.9 443 15.9

Alachlor (2.0 kg/ha) pre-transplanting 76.2 242 5640 2.1 3.2 56.7 18.1

Alachlor (2.0 kg/ha) pre-transplanting +one hand  82.1 29.8 8797 3.2 51 71.7 23.3
weeding at 45 DAT

Pendimethalin (1.kg/ha) pretransplantini 78.2 24.t 6534 24 34 60.7 18.€

Pendimethali (1.0kg/ha) pr+transplanting -one 84.¢C 31.2 9034 3.2 5.2 74.5 24.¢
hand weeding at 45 DAT

Glyphosate (1.5 kg/ha) post-transplanting at 30 and 80.3 251 7851 2.9 3.5 71.0 21.1

60 DAT

Glyphosate (1.5 kg/ha) post-transplanting at 30 and 81.9 29.2 8600 3.2 4.2 74.3 23.1
60 DAT + one hand weeding at 15 DAT

Pendimethalin (extra) (0.64 kg/ha) pre-transplanting80.9 285 8407 3.1 4.2 76.7 22.3
+ one hand weeding at 40 DAT

Pendimethalin (extra) .64 kg/ha) pr-transplantinc ~ 85.4 31t 9352 3.E 5.3 85.C 25.2

+ one hand weeding at 40 DAT + pendimethalin
(extra) (0.64 kg/ha) at 45 DAT
LSD (P=0.05) 7.5 3.7 1360 0.5 1.67 11.9 3.2
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Table 2. Effect of different weed management practices on eds and economics of weed management in brinjal

Weed Dry Weed Gross Net Benefit :
density mattero control returns returns cost ratio
Treatment (no/mZ) weeds efficiency (x10°Z/ha) (x10°X/ha)
(g/m?) (%)
Unweeded chec 21.0¢ 14.7¢ _ 97.60 56.64 1.3¢
Two hand weeding at 30 and 60 DAT 8.06 6.13 58.46 154.24 106.98 2.26
Mulch (straw) at O up to 60 DA 12.7¢ 9.4% 36.11 127.36 85.77 2.0¢€
Alachlor (2.0 kg/ha) pre-transplanting 10.67 7.43 49.66 144.72 103.01 2.47
Alachlor (2.0 kg/ha) pre-transplanting + 4.90 3.50 76.28 186.56 14275 3.25
one hand weeding at 45 DAT
Pendimethalin (1.0 kg/ha) pre-transplanting 10.57 6.33 57.11 149.12 107.57 2.58
Pendimethalin (1.0 kg/ha) p-transplanting A 4.7¢ 3.4C 76.9¢ 194.48 15C.83 3.4t
one hand weeding at 45 DAT
Glyphosate (1.5 kg/hgpos-transplanting at 3 6.8¢ 6.0C 59.3¢ 169.20 127.19 3.0z
and 60 DAT
Glyphosate (1.5 kg/ha) post-transplanting at 30 5.93 4.00 72.89 184.64 140.53 3.18
and 60 DAT + one hand weeding at 15 DAT
Pendimethalin (Extra) (0.64 kg/ha) pre- 6.29 4.86 67.07 178.24 134.68 3.09
transplanting + one hand weeding at 40 DAT
Pendimethalin (Extra) (0.64 kg/ha) pre- 4.10 3.00 79.67 201.44 157.38 3.57
transplanting + one hand weeding at 40 DAT
+ pendimethalin (Extra) ( 0.64 kg/ha)
at 45 DAT
LSD (P=0.05) - 2.87 - - - -

Meena R. 2004AVeed management in brinjal (Solanum melongena

(1997) and Mekket al. (2010). The maximum gross re- l(‘(‘:)(\;’a)‘”g;y gﬂgu_k;% Keshi. M.Sc. (Ag) thesis. IGKV, Raipu

turn (Rs. 2,01,440/ha), net return (Rs. 1,57,386/ha) B Mekid éé .Fa'o.IaAAan-d Kowthar G. 2010. Effect oked control
. . . i , Fai . .

well as benefit: cost ratio (3.57) was obtained under treatments on yield and seed quality of some Camtivars

pendimethalin (extra) (0.64 kg/ha) pre-transplantinge- o

- ) ) and associated weeds in newly reclaimed sandy. goiteri-
hand weeding at 40 DAT + pendimethalin (extra) (0.64 can-Eurasian Journal of Agricultural & Environmemcience
kg/ha) at 45 DAT.

7(2): 202-2009.
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ABSTRACT

Field experiments were conducted during 2007-08 and 2008-@8dy weed dynamics and production
efficiency under diversified and intensified ricesbd cropping systems in Kymore Plateau and Satpura
Hills Zone of Madhya Pradesh. Among the all 12 rice basedping systems undétharif, in rice
Echinochloa crusgallivas the most dominating weed contributing 32.8% of teéed intensity at most
critical period (25 DAT) whileMonochoria vaginalisat harvest stage (18.8%). Durifgbi relative
density of weeds varied between different cropsearly (30.2 to 43.3%) and at harvest stage (10.1 to
46.8%)Medicago denticulatavas found to be more serious weed almost ifRabli crops grown under
different cropping systems but in onion and gaPartulaca oleraceéhaving higher intensity at harvest
stage (45.2%). ThPortulacaspp.predominantly infested to all summer crops at e@tly5 to 54.6%)
and harzvest stage (37.2 to 44.1%). In rice varieties thd imnsity and biomass ranged from 229.0 to
254.2/mand 1.0 to 1.15 t/ha under different crop systems regglgctDuring Rabi weed intensity was
higher in vegetable pea (207.3)rand weed biomass was higher berseem (0.71 t/ha). Dswmger
season, the weed intensity was maximum (158)4fmokra which resulted into the highest weed bi@gmas
production (0.67 t/ha). Both rice and wheat crops gromgter rice—wheat system require large quantity
of irrigation water which is favourable to build upgygical weed infestation problem. All diversifieddan
intensified cropping systems significantly led azaord higher production efficiency (83.13kg/ha/day to
57.05kg/ha/day) beneficial to minimize the serious chg#ts posed by the weeds as compared to both
existing cropping systemsz., rice-wheat (45.63kg/ha/day) and rice-chickpea (39.49kg/ha/day).

Key words: Diversification and intensification, Production effiocy, Rice-based cropping systems,Weed
dynamics

Rice-wheat and rice-chickpea cropping systems arejs the central part of Madhya Pradesh and it li¢sidzen
predominant in Kymore Plateau and Satpura Hills 22049’ to 248’ N latitude and 7®1’ to 8058’ E longi-
agroclimatic zone of Madhya Pradesh. Both rice dmeat. tydes with an average altitude of 411.78 metres above the
crops require large quantity of irrigation water which  mean sea level. The soil of the experimental field sandy
favours build up of weed infestation in such areas. There cjay loam in texture, slightly alkaline in reactigi(7.70)
fore, it is imperative to make a systemic reseaffdrte  \ith normal EC (0.48 dS/m) and low OC contents
for achieving twin objectives of higher production effi- (0.68%), medium in available N (266 kg/ha), low in avail-
ciency with efficient water use and weed contrebtigh  aple P (9. 2 kg/ha) and medium in available K (300 kg/ha)
suitable crop diversification. Present investigation was contents. The treatments consisted with 12 croppisg sy
aimed to evaluate the relative performance of twelve rice-temsviz., T,-rice (Kranti)-wheat GW 273, T,-rice
based cropping systems of Kymore plateau and Satpurgkranti)- chickpeadG 322, T,-Hy. rice Pro Agro 6443
hills agrO-CIimatiC zone under assured irrigatewpw onion Pusa Reﬁ.greengramwusa \/ishal, grain+residue
tion system. These cropping systems were compared fo management, ;Frice (Pusa Basmati Jtberseem fodder
their production efficiency and weed dynamics. seed B 9, T;-Hy. rice JRH 9-potato Kufri Sinduri-

MATERIALS AND METHODS maize (JM 12) cob+fodder,THy. rice (JRH 5)-gobhi
sarson Terri Uttam)-maize M 12 cob+fodder, T-Hy.
and intensification of cropping system over existing-  "ic€ URH 9-vegetable peaAfke)-sunflower PSH 13,

wheat and rice-chickpea cropping systems during the year s “HY: rice JRH 3-potato Kufri Sindurj-groundnut

2007-08 and 2008-09 in Jabalpur (M.P.). Jabalpur district (JYOt, To-Hy. rice JRH 3-gobhi sarsonTerri Uttam)
groundnut+maize 4:2,,J-Hy. Rice JRH 5-gobhi sarson

(Terri Uttam)-okra (Parbhani Krant), T,,-Hy. rice gRH

Field experiment was conducted on diversification

*Corresponding author: monika.soni8@gmail.com
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5)-garlic (G-41)-maize+cowpea 4:2 rows ang,FHy. rice Relative weed density inRabi season

(Pro Agro 6444-marigold African Gian)-maize (M 12 During Rabiseason, relative density of weeds varied
cob+fodder. These treatments were tested in a randompetween different cropsedicago denticulatavas found
ized block design with 4 replications. Kinarif season all 5 pe more serious weed in almost Rébi crops grown
varieties of rice were transplanted. Recommended-pack ynger different crop-sequences. lIts relative density was
age of practices for all the crops in system wereviad. 30.4, 41.7, 30.2, 34.5, 46.9 26.8, and 43.3% in wheat,
Weeds were controlled in rice with the use of nogary berseem, onion and garlic, chickpea and vegetable pea,
weeder at 20 and 40 DAT. In wheat weeds were con-gophj sarson, potato and marigold, respectively at 25, DA
trolled with the use of hand weeding at 30 DAS. IR irr  \ynich changed as 42.1, 24.4, 10.1, 30.2, 42.4, 9.4 and
gated chickpea, green pea, gobhi sarson and marigoltyg g, respectively at maturity stage. It means infesta-
weeds were controlled with the use of hand weeding atijon of this weed declined due to cultivation of deem,

30 DAS. Weed control in onion and garlic was made with 5ni0n and garlic and potato crops. Frequent cuttings f

the use of hand weeding at 20 and 40 DAT. Berseem weedgyqder in berseem and earthing as well as cultued-p

were controlled with one .hand weeding before allowing tices associated with potato, onion and garlic teduh
the crop for seed production. In potato, weeds Were ¢ gecline in its infestation. The late emerged plastthis
trolled yvith hand Weeqling followed by earthing at 2D weed generally made corpet like shape on croppes pl
and with hand weeding only at 50 DAS. In sunflower, nqer wheat, gobhi sarson and marigold and thusteesul
green gram and okra weeds were controlled withui®e {4 jts higher weed relative densighenopodium album
of hand hoe at 20 DAS fallowed by a hand weeding at 40 3pq\elilotus albawere common weeds in almostRébi
DAS. In maize and groundnut first hand weeding was crops. But severity o€henopodium albumvas much
done at 20 DAS .immediately fallowed by earthing ayaia serious in marigold (23.3%), gobhi sarson (19.18kigk
one hand weeding was done at 30 DAS. pea and vegetable pea (16.9%), wheat (16.4%), potato
Various observations were recorded on pattern of (12.7%), onion and garlic (12.6%) and berseem (6.8%),
weed infestation in various crops under different crop in early stage which decline at maturity 13.5, 10.8, 6.4,
systems at 25 days after transplanting (DAT) dayer aft 10.4, 6.2, 5.2, and 3.4% respectively. WMielilotusspp.
sowing (DAS) and at harvest. After this, weed dynamic severely dominated to wheat (14.3), chickpea and veg-
of all cropping systems were worked out. Producéén etable pea (30.4%) at maturity stage (Table 1). Some of
ficiency of all cropping systems was also worked otihwi  Rabiweeds shown their presence with their most associ-

the help of following formula: ated crops likePhalaris minor(4.1%) andVicia sativa

_ ) ) ) (8.4%) in wheatAnagallisarvensisin onion and garlic
Production  Ace equivalentyield (kg/ha) of a particular ¢ (3.1%), gobhi sarson (9.1%), potato (8.4%) and mari-
efficiency = >odrenees gold (5.4%);Rumex dentatuim potato (12.4%), berseem

Total duration of all crop components of the s

(kg/halday) crop sequence (days)

(20.2%) and marigold (6.4%); archichorium intybus
(8.1%) in berseem at maturity. TypicalBortulaca
oleraceainfested potato only durir@abiin early (36.4%)

RESULTS AND DISCUSSION :
S and at maturity stages (40.4%).

Relative weed density inKharif season . -
Relative weed density in summer season

In rice, the dominating weeds welEehinochloa crus-
galli (32.8%), Cyperus irrig22.2%) Fimbristylisbarbata
(13.9%),Sahima nervosutfY.0%),Monochoria vaginalis
(6.3%), Commelina communié.1%) andEclipta alba
(3.2%) with other weeds (9.5%) at 25 DAT. At maturity
stage, the relative density of all weeds was charifjes
severity ofE. Crusgalli (7.8%), C. Irria/C. difformis
(10.2%) and other weeds (6.2%) were reduced to grea
extent. But relative density dfimbristylis barbata
(16.3%), Monochoria vaginalis(18.8%) Sahima
nervosun(18.4%) Eclipta alba(4.0%) increased at final
stage over their relative density at 25 DAT. Typically
Caesulia axillaris(8.1%) had shown its presence at ma-
turity which was almost nil at early stage (Tible 1).

In greengramPortulaca oleracea, Cyperuspp,
Echinochloa crusgalland other minor weeds contributed
to 44.15, 25.49, 10.00 and 10.00% of total weeds, re-
spectively at 25 DAS, while the relative intensityttodse
weeds deviated as 44.1, 18.2, 18.2 and 19.5%, respec-
tively at maturity. In maizeRortulaca oleracea, Cyperus
tspp.,Trianthima monogynand others weeds had relative
density of 41.43, 16.42, 13.99, 28.16%, respectively, while
relative density of these weeds were 53.17, 15.21, 16.88
and 14.74%, respectively in sunflower at 25 DAS. The
relative intensity of these weeds was 51.67, 17.56, 11.29
and 19.48%, respectively in groundnut and okra at this
stage. The relative density of all these weeds was changed
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Table 1. Relative density of weeds at 25 DAS and maturity of variewcrops

Relative density (%6)

Crop Predominant weeds AT 55 DAS AT Atunty
Rice Echinochloi crusgalli 32.8 7.8
Cyperuiria/ C. 22.2 10.2
difformis
Fimbristylis barbate 13.€ 16.Z
Sahim: nervosur 7.0 18.4
Monochoriz vaginalis 6.3 18.8
Commelinicommuni 5.1 10.2
Eclipta albe 3.2 4.0
Caesuli: axillaris - 8.1
Others: 9.E 6.2
Total 100.C 100.C
Wheat Medicag« denticulate 39.4 42.1
Chenopodium albu 16.4 10.4
Melilotus albe 12.8 14.3
Phalaris mino 6.2 4.1
Vicia sative 6.6 8.4
Others: 18.€ 20.7
Total 100.0 100.0
Berseer Medicag« denticulate 41.7 24 .4
Trifolium flagiferurr 14.3 20.3
Rume dentatu 9.6 20.2
Chenopodium albu 6.8 3.4
Chichoriurn intybus 6.E 8.1
Othres 21.1 23.6
Total 100.C 100.C
Onion & Medicag« denticulate 30.2 10.1
Garlic Portulace olerace: 28.2 45.2
Chenopodium albu 12.6 52
Anagallis arvensi 10.4 3.1
Others 18.6 36.4
Total 100.C 100.C
Chickpea & Medicag«denticulat: 34.5 30.2
vegetable Melilotus albe 18.4 30.4
pea Chenopodium albu 16.9 6.4
Anagallis arvensi: 9.8 5.8
Others 20.4 27.2
Total 100.C 100.C
Gobhi Medicag« denticulate 46.9 42.4
sarson Chenopodium albu 19.1 10.8
Melilotus albe 14.9 9.4
Anagallis arvensi: 8.3 9.1
Others 10.8 28.3
Total 100.C 100.C
Potatc Portulace olerace: 36.4 40.4
Medicag« denticulate 26.8 9.4
Chenopodium albu 12.7 6.2
Anagallis arvensi 10.6 8.4
Rume dentatu 6.8 12.4
Others 6.7 23.2
Total 100.C 100.C
Marigold Medicag« denticulate 43.3 46.8
Chenopodium albu 23.3 13.5
Rume dentatu 8.8 6.1
Anagallis arvensi 8.4 5.4
Others 16.2 28.2
Total 100.C 100.C
Greengram Portulace olerace: 54.6 44.1
Cyperus sp| 25.5 18.2
Echinochloi crusgalli 10.1 18.2
Others 10.1 19.5
Total 100.0 100.0
Maize Portulace olerace: 41.E 37.2
Cyperus sp| 16.5 10.6
Trianthime monogyn 13.€ 28.4
Others 28.2 23.8
Total 100.0 100.0
Sunflower Portulace olercee 53.2 41.4
Trianthime monogyn 16.7 20.z
Cyperus sp| 15.G 9.4
Others: 14.€ 29.C
Total 100.0 100.0
Groundnut  Portulace oleraces 51.6 40.1
& okra Cyperus sp| 17.6 16.8
Trianthime monogyn 11.3 20.2
Others: 19.E 22.¢
Total 100.C 100.C
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as 37.2, 10.6, 28.4 and 23.8% in maize, 41.4, 20.2, 9.4weed density were 165.0, 189.1, 183.4, 207.3 and 183.0
and 29.2% in sunflower and 40.1, 16.8, 20.2 and 22.9%weeds/rhin wheat chickpea, berseeem, vegetable pea and
in groundnut and okra, respectively at their mapatages. marigold, respectively, but weed biomass were 0.42, 0.51,
Similar findings were reported by Singetral 2000 and .071, 0.61 and 0.50 t/ha in respective crops.

Singhet al 2005. During summer season, okra allowed maximum
Weed intensity and weed biomass infestation of weeds (156.4#mwith the highest weed

During Kharif season, total weed population ranged Piomass (0.65 t/ha). Sunflower and green gram had weed
from 229.0/rin Hy. rice-marigold - maize cob+fodder ~intensity of 134.9 and 132.07rand produced weed bio-
(T,») to 254.2 /rin Hy. rice-potato-groundnut T The mass of 0.53 and 0.46 t/ha, .respe_ctlvel_y. Weed intensity
weed population did not vary much due to the effect of fanged from 120.4 to 122.17im maize with dry matter
different rice varieties. The weed biomass also ddrmm ~ Weight of 0.50 to 0.55 t/ha. Groundnut had the weed in-
1.00 t/ha in Hy. rice- gobhi sarson - groundnut+maize 4:2 tensity of 126.4/rhwith minimum weed _blomass of 0.37
(T, to 1.15 t/ha in rice - marigold - maize cob+fodder t/ha. When cowpea and groundnut intercropped with

(T.). The weed biomass was also almost identical in all Maize, maize had weed intensity of 116.9 and 107.0/m
the varieties (Table 2). respectively and produced weed biomass of 0.42 and 0.42

t/ha, respectivelyThe inter cropping of groundnut and
cowpea with further maize reduced the weed infiestat
over sole maize.

During Rabi season, the weed intensity was mini-
mum (93.9 to 103.0/fnin potato crop grown under two
different cropping systems, hence the lowest weeah-bio _ .
ass (0.13 to 0.14 tha) was recorded in both potato fields.Production efficiency
Both onion and garlic faced almost similar kindnafed- Among different cropping systems tested, Hy. rice
infestation, which were higher as compared to potato, JRH 5Sgarlic-maize + cowpea (fodder) markedly regis-
hence, these resulted into higher weed biomass (0.25 tdered the highest production efficiency (83.1 kg/ha/day
0.26 t/ha) and 105.3 and 106.0 weedsimed intensity. ~ The next best cropping system was Hy. d&H 5- po-

In gobhi sarson weed population ranged from 167.9 totato- groundnut (69.7 kg/ha/day) closely followed by Hy.
184.0/mwith weed dry weight of 0.37 to 0.41 t/ha. The rice JRH 5- potato - maize (65.8 kg/ha/day). Remaining

Table 2. Weed intensity, weed biomass and production effency at maturity stage under different cropping
systems (mean of two years)

Weed intensity (no/f Weed biomass (t/ha) Production
Cropping system - efficiency
Kharif ~ Rabi Summer Kharif Rabi Summer (kg/halyear)
T: Rice Kranti) - wheat GW 273 248.9 165.0 - 110 0.42 - 45.6
T2 Rice Kranti) -chickpea G 323 236.9 189.1 - 1.06 051 - 395
Ts  Rice Pro Agro 6444 - onion Pusa red — greengram 2410 1053 132.0 113 025 046 552
(Pusa VishgIG+R
T4 Rice Pusa Basmali- berseemJB 5 fodder + seed 249.4 183.4 - 101 071 - 57.0
Ts  Rice JRH¥) - potato Kufri Sindur) -maize M 1z2) cob + 2411 93.9 1221 114 043 055 65.8
fodder
Te  Rice JRH 3- gobhi garsonTerri Uttar) — maize JM 129 230.9 191.7 1204 113 039 050 458
Tz Rice URH 5 — vegetable pedtke)) -sunflower PSH 12 248.1 207.3 134.9 1.07 061 053 48.3
Te  Rice URH 3 - potato Kufri Sindur -groundnut Jyoti) 2542 103.0 126.4 105 014 037 69.7

Te  Rice UJRH 5 - gobhi sarsonTerri Uttam) — GroundnutJyoti)

+ Maize OM 12 4:2 row 2539 184.0 107.0 1.00 041 042 51.3
Tio Rice JRH 5.- gobhl sarsorilierri Uttam) — okra 2459 167.9 156.4 112 037 065 516
(ParbhaniKranti)
T  Rice JRHY) - garlic G-41) - maize M 12) + cowpea 2418 1060 116.9 101 026 042 831
(Local) 4:2 row
Ti2  Rice Pro Agro 6449 - marigold @frican Giant) - maize 229.0 183.0 120.5 115 050 048 540
(IM 12 cob + fodder
LSD (P=0.05) 0.484 0.398 0.394 0.18 0.03 0.03 0.60
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diversified intensive cropping systems recorded produc Kharub AS, Chouhan DS, Sharma RK, Chhokar RS aipaffii SC.
tion efficiency ranging from 45.8 to 57.05 kg/ha/day, which 2003. Diversification of rice — wheat system fopimving soil
were higher than existing cropping systewis, rice - fertility and produdtivity. Indian Journal of Agronomy&(3) :
wheat (45.6 kg/ha/day) and rice - chickpea (39.5 kg/ha/ 149-152.

day). Beseem being a high yielding crop duiiapi sea- Kumar K, Avil Reddy NV and Rao K Sadasiva. 200%flable and

. . . energy- efficient rice — based cropping systemslarthern
son resulted into handsome production efficienc$ afl Telangana of Andhra Pradebidian Journal of Agronomgo(L)

kg/ha/day under ricePusa Basmati '1- berseem fodder Y

+. seed sygtem, alj[hoth ridéusa Basm?“ _1was_ low Sharma RS and Kewat ML. 1999. Possibility of grapiodder crop

yielder dur'ngK.ha”f S_ef”lsor? (Table 2). S_'m"ar. hlgh val- in intensive cropping systerindian Farming49(8): 28-29.

u_es pf production efﬂugnqes Wlth.the inclusiontugh Singer JW, Cox WJ, Hahn RR and Shields EJ. 2000pfing sys-

yielding crops under existing cropping SyStemS Hzaen tem effects on weed emergence and densities in Agmonomy

also reported by several other workers from diffeagmno- Journal92(4): 754-760.

climatic conditions. (Sharma and Kewat 1999, Yadav Singh G, Mehta RK, Kumar T, Singh RG, Singh OP Kuthar V.

al. 2000, Chouhaet al. 2001, Kharuket al. 2003. 2004. Economics of rice-based cropping system imi-seep
Hence, it can be concluded that relative weed den- water and flood-prone situation in eastern Uttaadesh.In-

sity and weed-flora differed from crop to crop frearly ~ dian Journal of Agronomg9(1): 10-14. .
stage to maturity of crops. Thus, infestation of severe Singh Govindra, Singh Virendra P, Singh V, Sing, umar Abnish,

: : P : . . Mortimer Mortin and Johnson DE. 2005. Characteiorabf
weedsviz., Phalaris minorin wheat,Chichorium intybus weed flora and weed management practices in ridenliffer-

andRumexspp. and/edicago denticulatan berseem could ent cropping systems in Western Gangetic plaintdif. In-

be minimized by intensified and diversified them vather dian Journal of Weed Scien8@(1&2): 45-50.

crops with higher production efficiency. Yadav DS, Singh RM, Kumar Alok and Ram Achal. 20Dversifi-
REFERENCES cation of traditional cropping system for sustaieabroduc-

ion. i 1): 37-40.
Chouhan DS, Sharma RK, Kharub AS, Tripathi SC ahlddRar RS. tion. Indian Journal of Agronomg&(1): 37-40

2001. Effect of crop intensification on productyiprofitabil-
ity, energetic and soil fertility in rice—wheat pping system of
north western plaindndian Journal of Agriculture Science
71(5): 299-302.
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ABSTRACT

Field experiments were conducted to study the effiecveeds and crop yield under maize + blackgram
intercropping system at Raipur during 2004 and 2005. Treatroensssted of five planting geometry
viz, sole maize, sole blackgram, maize +blackgram (1:1), maitackgram (2:1) and maize + blackgram
(2:2) and four weed management practicies weedy check, hand weeding (HW) at 30 DAS, alachlor
2.0 kg/ha as pre-emergence and alachlor 1.5 kg/ha asmargence + HW at 40 DAS. Grain yield,
productivity rating index (PRI), production efficign¢PE) and weed-control efficiency (WCE) were the
highest under maize + blackgram (2:1) for maize. Howenveed smothering efficiency of maize was
highest under maize + blackgram (1:1). At harvest of black (75 DAS) and maize (105 DAS), the dry
weight of weeds were the lowest with alachlor 1.5h&gt HW at 40 DAS. This treatment produced
maximum grain yield, PRI and PE of maize and blackgram

Key words: Intercropping, Maize+blackgram, Weed management

Weed management in intercropping system needs of the system and monetary returns (Pandey anchtak
concentrated scientific efforts to provide weed-free 2002). But this system alone is not sufficient to ensure
environment to both the crop components. The adequate weed control because of varied canopy coverage
development of wide-spectrum herbicides in the past by the intercrops. Planting geometry, which modifies t
opened up excellent opportunities for chemical weed crop canopy structure and micro-climate, in combamati

control in component crops of differential naturevgng with weed management practices, may influence the weed
in association with each other. Alachlor, a broad-spectru infestation to a great extent. Hence, an integratecbaph
herbicide, could be safely used in different interpiog is needed to control weeds through manual and claémi
system for controlling dicot and monocot weeds. dtia weeding in an intercropping system.

help a great deal to boost the growth and development
and finally the productivity of maize and blackgram. MATERIALS AND METHODS
Physical manipulations of the intercrop environmemt fo Field experiments were conducted at the

weed control very closely resemble those used for sole|nstructional cum Research Farm of Indira Gandhgkri
crops. Several researchers have suggested that morgjishwavidyalaya, Raipur (Chhattisgarh) durikdarif
competitive crop cover and high plant density available i season of 2004 and 2005. The treatments consisted of
intercropping caused severe competition with westtt  five planting geometryyiz., sole maize (45 cm), sole
reduce weed growth. Intercropping has potential as apjackgram (30 cm), maize (45 cm) + blackgram (1:1),
means of weed control because it offers the pogsgiloili maize (30 cm) + blackgram (2:1) and maize (30 cm) +
a mixture of crops capturing a great share of available pjackgram (2:2) and four weed management practices,
resources than in monocropping. The wider row sgacin iz, weedy check, HW at 30 DAS, alachlor 2.0 kg/ha as
in maize can be used to grow short duration leguvheésh pre-emergence and alachlor 1.5 kg/ha as pre-emergence
not only will act as smother crop, but will give adutal + HW at 40 DAS laid out in split plot design with dler
yield. Weed control approach involving intercropping, replication. The soil was clayey (Vertisols) with pi2,
herbicides and non- chemical method in maize andenai EC 0.12 ds/m, and available N, P and K of 216, 12.1 and
based intercropping system is very important to pl@vi 366 kg/ha, respectively. Application of fertilizer in sole

effective and acceptable weed control for realizirgh maize was 100:60:40 kg N;®,:K,O/ha, whereas in case
production (Shabt al. 2011). Besides, intercropping also  of sole blackgram, was 20:40:20 kg NOPK,O/ha. The
reduces weeding cost and realizes higher totaljotivity composite maizeNavjot and blackgram TAU-2Z was

sown with the gross plot size of 37.8 iHerbicides were
*Corresponding author: sanjay_dwivedi2000@yahoo.com  applied as per the treatments. Weedy plots remained
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infested with native population of weeds till hastveThe
test herbicide alachlor, is an aniline herbicideluseontrol
annual grasses and broad leaved weeds in maize, talerckg

and other crops. It is a selective systemic herbicide,

production ofCynotis axillaries, Cynodon dactyloand
Cyperus rotundusThe weed suppression was about the
same as that obtained with two HW. Kurchaataal.
(1995) and Dubey (1998) also reported similar findings.

absorbed by germinating shoots and by roots. TheAs regards to weed management practices, the |oveest

productivity rating index (PRI) pertaining to maizeop
was worked out to judge the performance of the
treatments. The yield of the crop under a particular
treatment (t/ha) divided by standard yield of thepc(t/

ha) with multiplication of hundred. production eféincy
(PE) was calculated by dividing grain yield (kg/lejh
duration of the crop (Tomar and Tiwari 1990).

RESULTS AND DISCUSSION

Effect on weeds

Alternanthera triandra, Cyperus rotundus, Cynodon
dactylon,andCynotis axillarieswvere predominant weeds
(Table 1). At 75 DAS, planting geometry showed
significant effect on dry matter production of aflecies
of weed. It was observed that sole maize resultetien
highest weed dry matter production which was
significantly higher than rest of the treatments. Sole
blackgram recorded the lowest dry matter productibn
Alternanthera triandraandBrachiaria ramosawhereas
maize + blackgram (1:1) registered the lowest dryematt

dry matter production was recorded with alachlor b k
ha+ HW at 40 DAS, which was significantly superior to
rest of the treatments. The highest dry matter putomhu
was observed under weedy check. At harvest of maize,
Alternanthera triandra, Cynotis axillaries, Cynodon
dactylon, Brachiaria ramosandCyperus rotundusvere
found dominant, and the dry matter production of these
weed species was significantly influenced due émtihg
geometry (Table 2). Highest weed dry matter production
was observed under sole maize, which was significantl
higher than other treatments. Alachlor 1.5 kg/HdW at

40 DAS registered the lowest amount of dry matter
production of all species of weeds. It showed that the
integrated approach was more beneficial in controlling
weeds than the HW or chemical approach alone (@&hand
et al. 1995, Vairavaret al. 1997). Several workers also
found that the intercropping maize and legumes
considerably reduced the weed density comparedtigth
monocropping maize by decrease in available lght/eeds
compared to mono crops. Evidence of better weedatontr
was reasonably clear where intercropping providesra mo

Table 1. Species-wise dry matter of weeds (gfymat harvest of blackgram as influenced by planting geometry
and weed management in maize + blackgram intercropping system

Alternanthera Cynotis Cynodon Brachiaria Cyperus Others
Treatment triandra axillaris dactylon ramosa rotundus
2004 2005 2004 2005 2004 2005 2004 2005 2004 200904 2 2005
Planting geometry
Maize sole 4.82 404 192 199 192 199 2.64 3.114.17 391 3.48 3.56
(26.05%) (19.25) (3.71) (4.000 (3.87) (4.13) (8.68)9.97) (20.34) (16.91) (13.07) (13.67)
Blackgram soles 341 328 193 194 190 1.89 212.17 3.28 3.03 2.73 271
(14.64) (13.98) (3.72 (3.79) (3.69) (357) (5.34)5.34) (12.49) (10.51) (8.14) (7.83)
Maize + blackgram (1:1) 4.24 401 158 155 170711 233 2.36 2.82 2.86 2.89 2.94
(21.18) (19.40) (2.25) (2190 (294) (281) (6.13)6.13) (9.60) (9.68) (9.05) (9.23)
Maize + blackgram (2:1) 4.43 451 187 178 1.79781l. 248 2.57 3.83 3.59 321 3.33
(22.80) (23.80) (343) (3.04) (3.26) (3.15) (7.12(7.29) (16.80) (14.33) (11.28) (11.74)
Maize + blackgram (2:2) 3.83 367 169 166 171731 243 2.48 3.43 3.35 3.04 3.12
(1845) (17.04) (2.71) (265 (2.87) (290) (6.71)6.91) (13.75) (12.76) (10.02) (10.23)
LSD (P=0.05) 0260 0.250 0.085 0.079 0.090 0.0901370. 0.142 0.204 0197 0.170 0.177
Weed management
Weedy check 7.28 709 275 272 305 297 4.30 4.1%.81 5.48 4.83 4.77
(52.86) (50.01) (7.14) (7.00) (8.88) (8.40) (18.09)7.16) (33.70) (29.75) (22.99) (22.49)
Hand weeding at 30 DAS 3.29 295 154 149 137 114189 231 3.79 3.40 2.10 2.24
(1061) (8.47) (1.88) (1.75) (1L.39) (1.52) (3.07)5.06) (14.29) (11.27) (392) (4.55)
Alachlor 2.0 kg/ha 3.83 362 18 192 163 170 352 227 3.05 2.93 3.31 3.35
(14.46) (12.94) (3.13) (3.23) (217) (240) (5.2014.76) (8.94) (8.19) (10.54) (10.83)
Alachlor 1.5 kg/has HW 2.19 194 100 102 116 119 112 1.38 137 157.04 2 216
at 40 DAS (457) (3.35) (051) (055 (0.86) (0.93) (0.82) .58) (1.45) (2.13) (3.80) (4.28)
LSD (P=0.05) 0.188 0.178 0.070 0.071 0.073 0.0731090. 0.109 0.156 0.146 0.132 0.133

*QOriginal values are given in parentheses

27



Sanjay K. Dwivedi, GK. Shrivastava, A.P. Singh Bxd.akpale

Table 2. Species-wise dry matter of weeds (gfinat harvest of maize (105 DAS) as influenced by planting
geometry and weed management in maize + blackgram intercroppingystem

Alternanthera Cynotis Cynodon Brachiaria Cyperus
triandra axillaris dactylor ramoss rotundu

2004 2005 2004 2005 2004 2005 2004 2005 2004 2005 2004 2005

Others
Treatment

Planting ceometr

Maize sole 6.11 590 250 255 235 254 464 478 438 464 427 432
(39.71) (37.14) (6.29) (6.62) (5.92) (6.82) (22.75) (23.25) (23.17) 23.57 (18.63) (19.07)
Blackgram sole 071 071 071 071 071 071 071 071 071 071 071 0.71

(0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) 0.00 (0.00) (0.00)
Maize + blackgram (1:1) 490 477 209 2.08 212 2.20 359 361 3.57 3.75 355 371
(26.35) (25.16) (4.25) (4.19) (4.60) (4.95) (13.99) (13.79) (16.34) 16.90 (12.61) (13.77)
Maize + blackgram (2:1) 5.27 525 236 241 2.26 2.47 418 4.37 4.00 4.26 410 4.20
(30.42) (30.78) (5.51) (5.93) (5.45) (6.39) (18.64) (20.33) (20.06) 20.19 (17.38) (18.10)
Maize + blackgram (2:2) 4.89 494 224 2728 2.17 2.30 3.90 3.93 3.82 3.79 3.98 4.04
(27.16) (27.83) (4.94) (5.15) (4.91) (5.50) (16.35) (16.27) (18.55) 16.28 (16.29) (16.79)

LSD (P=0.05) 0.308 0.300 0.110 0.120 0.130 0.140 0.212 0.226 0.245 0.264 0.226 0.236
Weed management
Weedy check 6.5¢ 6.6C 2.7¢ 2.8¢ 3.1z 3.2C 4.5¢ 4.44 5.61 5.1z 4,44 4.52

(51.88) (51.93) (8.11) (8.75) (10.71) (11.39) (24.52) (22.87) (37.19) (30.90) (22.89) (23.84)

Hand weeding at 30 DAS  4.11 404 174 183 149 175 333 366 3.99 418 283 3.02
(19.77) (18.91) (2.81) (3.16) (1.90) (2.83) (12.39) (15.28) (18.22) (20.25) (8.69) (10.00)

Alachlor 2.0 kg/ha 406 400 214 211 164 178 388 3.79 240 253 3.46 3.37
(18.91) (18.30) (4.60) (4.46) (2.43) (2.97) (17.25) (16.53) (6.11) (6.91) (13.50) (12.64)

Alachlor 1.5 kg/ha HW 274 262 129 125 142 145 182 202 118 1.88 254 268
at 40 DAS (8.34) (7.59) (1.27) (1.14) (1.66) (1.73) (3.22) (4.23) (0.98) (3.49) (6.84) (7.69)
LSD (P=0.05 0.201 0.19¢ 0.08: 0.08« 0.087 0.86( 0.157 0.15¢ 0.15¢ 0.15( 0.14¢ 0.14¢

*QOriginal values are given in parentheses

competitive effect against weeds either in timespace  maize + blackgram (2:1), followed by maize + blackgram
than monocropping (Srikrishnatal.2008). Makindeat (1:1). However, it was the lowest with maize + blackgram
al. (2009) also found that the leafy greens can be(2:2). All the weed management practices recorded sig-
intercropped with maize to control weeds and increasenificantly higher values of grain yield, PRI and Beer
productivity. weedy check. Application of alachlor 1.5 kg/ha + HW at
40 DAS recorded significantly higher values over other
weed management practices (Table 3). In case of
Weed control efficiency at 75 DAS for blackgram pjackgram, the seed yield, PRI and PE were significant

was the highest under alachlor 1.5 kg/ha + HW at 40 DAShjghest under sole crop and the lowest under maize +
(91 - 92%) which was followed by HW at 30 DAS (75 - plackgram (2:1). All weed management practices redorde
769) and alachlor 2.0 kg/ha (69%) (Table 3). Weed dontro sjgnificantly higher grain yield, PRI and PE overeafg
efficiency at harvest of maize was significantly influethc  check. Application of alachlor 1.5 kg/ha + HW at 40 DAS
by weed management, where all the weed managemenfecorded significantly higher values over resthef weed
treatments resulted in increase of weed contrdaieficy management practices during first year where it was a
over the weedy check. The highest weed control effigien  par with HW at 30 DAS and alachlor 2.0 kg/ha. Several
was observed under alachlor 1.5 kg/ha + HW at 40 DASyorkers also advocated that the legume and nommiegu
(83%) which was followed by alachlor 2.0 kg/ha (59%) intercropping, yield of non legume increased inricriep-
and HW at 30 DAS (59-53%). Weed control efficiency of ping as compared with monocropping (Brintha and Seran,
maize was appreciably influenced by planting geometry a'[2008). Mashingaidze (2004) found that by intercropping
harvest of maize (Table 3). The highest weed control|and was effectively utilized and yield was imprdvén-
efficiency was obtained under maize + blackgram (1:1) tercropping occupies greater land use and thereby pro-
which was higher than maize + blackgram (2:2) andenaiz vides higher net returns (Seran and Brintha 2009).
+ blackgram (2:1). This confirmed the findings of Pande It luded . :

was concluded that planting geometry of maize +

and Prakash (2002). blackgram (2:1) was found to be best in terms of maize
Grain yield and production efficiency yield and sole in terms of blackgram yield. Applicatadn
Grain yield, Productivity rating index (PRI) and Pro- alachlor 1.5 kg/ha + HW at 40 DAS resulted in the r8ghe

duction efficiency (PE) of maize were the highest with Weed control efficiency, grain yield, PRI and PE ofzea
and blackgram.

Weed control efficiency
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Table 3. Grain yield, productivity rating index (PRI) and production efficiency (PE) of maize and blackgram as
influenced by planting geometry and weed management in maize btackgram intercropping system

Maize Blackgram Maize Blackgram
Grain yield PRI PE Grain yield PRI PE Weed Control efficiency
Treatment
(kg/ha) (kg/ha)
2004 2005 2004 2005 2004 2005 2004 2005 2004 2005 2004 2005 2004 2005 2004 2005

Planting Geometi

Maize soli 293t 214z 146.¢ 107.1 28.&  20.t - - - - - - - - - -

Blackgram sol - - - - - - 63: 665 2117 221¢ 8. 8E - - -

Maize + blackgram (1:1) 3080 2235 154.01 111.8 30.2 21.7 382 453 12751511 48 58 329 324 - -

Maize + blackgram (2: 314 2311 157.2 115 30.& 22«4 19C 32¢ 63.2 109.¢ 24 4.z 16.3 12.7 - -

Maize + blackgram (2:2) 23561738 117.8 86.9 23.1 169 293 411 97.8 137.2 3.7 53 243 246 - -

LSD (P=0.05 163 152 8.1t 7.€ 1.6C 1.5 31.5(C 43.4C 147 21.¢ 05€ 0.84 - - - -
Weed manageme

Weedy check 2117 1538 105.9 76.9 20.76 149 265 253 88.3 8450 343 3.28

Hand weeding at 30 D/  309¢ 222¢ 154.¢ 111.z 30.3t 21.€ 407 48t 135.6 162.7 5.1F 6.2 58.93 52.94 75.52 75.82

Alachlor 2.0 kg/ha 2931 2056 146.6 102.8 28.74 199 400 516 133.3 172.0 5.11 6.67 59.56 58.70 69.06 68.59

hlor1.5 kg/h HW
Alz‘: 48rD ASS gha + 3370 2608 1685 1304 33.0 253 427 602 1424 2008 53 7.6 856 827 916 905
LSD (P=0.05) 70 130 349 655 068 1.27 18.3 28.6 12.69 1542 0.48 0.59 - - - -
REFERENCES Pandey AK and Prakash V. 2002. Weed managementirenand

Brintha | and Seran TH. 2008. Financial analysigliierent crop-
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of Uttar PradesHndian Journal of Agronom#0(2): 228-234.

Dubey MP. 1998. Growth, yield and economics of sayb Gly-
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ABSTRACT

Field experiments were conducted dutitiarif season of 2007 and 2008 at Punjab Agricultural University,
Ludhiana to evolve suitable combination of pre and post-emergence Hegbfor effective weed
management in direct-seeded rice under unpuddiedtitmms. Results indicated that during 2007, integnatio
of post-emergence application (30 Days after sowdhgjspyribac (25 and 30 g/ha) or azimsulfuron (20
g/ha) with pre-emergence application of pendim@ital75 kg/ha, pretilachlor 0.5 kg/ha and thiobencarb
1.25 kg/ha provided effective control of weeds andyced significantly higher grain yields than unwekde
(control) treatment. During 2008 also, integration ofgmergence application of pendimethalin 0.75 kg/
ha or oxadiargyl 0.90 g/ha with post-emergence appicati bispyribac 25 kg/ha, azimsulfuron 20 g/ha
and 2,4-D 0.5 kg/ha resulted in significant reductiodrinmatter of weeds and increased grain yield as
compared to alone application of pendimethalin 0.75&dPre-emergence application of flufenacet 80 g/
ha and early post-emergence application of penaxsaleand 35/g ha were found ineffective for controlling
weeds.

Key words: Direct-seeded rice, Dry matter accumulation, Herbgi@eed yield, Weed control

Rice (Oryza SativaL_) is the most important Stap|e field infest this crop. Direct Seeding of rice is pOBlb
food for more than half of the world's populationgliud- provided there is a good crop establishment as well as
ing regions of high population density and rapidvgh. adequate weed control methods are available to keep t
India has the largest area among rice growing cesnt  crop free from weeds (Ra al. 2007, Rao and Nagamani
and stands second in production. Rice is being emitéy ~ 2007) , however in absence of proper weed control, rice
by three principal methodsiz., transplanting, dry seed- Yields are reduced by 35-100 per cent in DSR (Kusbar
ing and wet seeding. Transplanting is the traditisya-  al- 2008). Weeds pose major problem in rice production
tem of rice cultivation and it is in vogue in many rice due to the prevalence of congenial atmosphere during
growing areas. Expansion in the irrigated area, ingod  Kharif season and uncontrolled weeds compete with dry-

tion of early maturing rice cultivars, availability selec- ~ Seeded rice and reduce yield upto 30.2% (Sieghl.
tive herbicides for weed management together with in- 2005). The risk of crop yield loss due to competition from
creasing transplanting cost and declining profitgbibf weeds by all seeding methods is higher than for trans-

transp|anted rice production system have encoura'md planted rice because of the absence of the size diffdrent
farmers to shift from transplanting to direct seeding Petween the crop and the weeds and the suppredsive e
(Subbaiahet al 1999). In order to check the declining fect of standing water on weed growth at crop eistabl
water table, a new technique of direct-seeding is now fastment. The conversion from transplanted to directisge
replacing traditional transplanted rice in areathwood  rice results in more aggressive weed flora anceases
drainage and irrigation facilities (Balasubramamiad Hill ~ reliance on herbicides for weed control. The adoptibn
2000). Globally, actual rice yield losses due to pests havedirect seeded rice has resulted in a change iretgve
been estimated at 40%, of which weeds have the highesgbundance of weed species in rice crops. In particular
loss potential (32%). The worldwide estimated logicim  Echinochlozspp, Ischaemum rugosur@yperus difformis
yield from weeds is around 10% of the total productio andFimbristylis miliaceaare widely adapted to condi-
(Oerke and Dehne 2004). However, for cultivation of di- tions of DSR. Chemical weed control (pre-emergence and
rect-seeded rice, weeds are a major hurdle as natarly Post-emergence application) provides best weed control

Kharif season weeds depending upon seed bank in théind grain yield. So, present investigations were under-
taken to find out appropriate combination of pre aost{p

emergence herbicides to keep direct-seeded ricdrinee
weeds.

*Corresponding author: amansidhu_80@rediffmail.com
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MATERIALS AND METHODS chinesisandEragrostisspp) and broadleavesz\nmania
Field experiments were conducted durikarif bacciferaandCaesulia axillari3. In 2007, all the herbi-

2007 and 2008 at Punjab Agricultural University, Ludhiana ¢idal treatments reduced the dry matter of weegtsifsi

(30° 56’ N latitude with 7552' E longitude, 247 m mean cantly as compared to the unweeded control except for
sea level) to find out appropriate combination of herbi- Post-emergence application of penoxsulam 30 and 35 g/
cides in direct seeded rice. Direct seeding of rice wasn@. Lowest weed dry matter (80 kg/ha) was recorded with
done in unpuddled (dry) conditions during both tearg. the pre-emergence application of pe_nd|r.nethal|n. 0.75 kg/
The experiment field was loamy sand in texture with 76.7% & followed by post-emergence application of bispyriba
sand, 9.2% silt and 14.0% clay. It was low in available 30 9/ha, which was significantly more than unweeded
nitrogen (255 and 263 kg/ha), medium in available1pe(1 ~ control but statistically at par with pre-emergeappli-

and 12.7 kg/ha) and K (138.5 and 146.5 kg/ha) during 2007¢ation of pretilachlor or thiobencarb or oxadiargyidieed

and 2008, respectively. During 2007 pre-emergence applicaPY POSt emergence application of bispyribac and glose

tion of pendimethalin 750 g/ha, pretilachlor 400 g/ha, €mergence application of bispyribac (Table 1). Alone ap-
thiobencarb 1250 g/ha and oxadiargyl 60 g/ha were fol- plication of pre-emergence herbmglgs ie. pretilachlor/
lowed by post-emergence (25 DAS) application of flyfenacet or post emergence herbicide i.e. penoxsulam
bispyribac 25 and 30 g/ha and azimsulfuron 20 g/ha. Alonedid not provided effective control of weeds as carepl
pre-emergence application of pretilachlor 500 g/ha, {0 combination of pre and post-emergence herbicides.
flufenacet 80 g/ha as well as post-emergence appficati Porwal (1999) also reported similar findings that post-
of bispyribac 25, 30 and 35 g/ha and pinoxsulam 30 andémergence application of pretilachlor with Safextdr.375

35 g/ha were also kept. Unweeded control was also kept@/ha gave 13.4 percent higher yield over its pre-emer-
as check. gence application. Among the post-emergence herkicide

. . . bispyribac 25 and 30 g/lpaoved better than azimsulfuron

During 2008, pendlmethalln at 750 g/ha and 20 g/hawhen these were integrated with pre-emergence
penqxsulam 30 g/ha were applle_d as pre-emergence. I.n teépplication of pendimethalin 0.75 kg#rethiobencarb 1.25
gration of pre-emergence pendmethalm 750 g/ha with kg/ha. Above data concludes that it is difficult to get
post-emergence application of azimsuifuron 20 g/ha, 2’effective weed control in DSR with a single herbécié\
4-D 500g/ha, metsulfuron 15 g/ha, etoxysulfuron 20g/ha combination of pre and post emergence herbicides-is r
and bensulfuron 60 g/ha as well as pre-emergence appli

y ¢ di | 90 o/ha followed b : quired to effectively control weeds. Highest weedticmn
cation ot oxadiargyl =9 g/ha folowed by post-emergence efficiency (86.2 and 77.6%) was recorded with pre-emer-
application of bispyribac 25 g/ha, azimsulfuron 20 g/ha

ethoxysulfuron 20 g/ha were applied. Tank mix applicaj gence application of pendimethalin 0.75 kg/ha followed
tion of bispyribac + azimsulfuron (25 + 20 g/ha), bidmse by post emergence application of bispyribac 30 g/ha dur-

+ etoxysulfuron (25 g + 20 g/ha), Bispyribac + 2,4-D (25 ing both years. _ _ .

g + 500 g/ha) were also included along with post-emer-  All the growth parameters i.e. plant height, effective
gence application of bispyribac 25 g/ha and unweededlillers and panicle length during 2007 were signifibant
control. All the post-emergence herbicides were agplie Nigher under herbicidal combinations as comparetido t
30 days after sowing with knapsack sprayer using 2502lone application of these herbicides except bispyribac
litre water/ha. Direct-seeding of rice variety PR 1i&s  (Table 1). Application of thiobencarb followed by post-
done manually with hand drill keeping row to row spacing mergence application of bispyribac at 30 g/ha recorded
of 20 cm on 10 June, 2007 and"Dune, 2008 using seed h!ghest grain yield of 5.7 t/ha which was 375 per cent
rate of 50 kg/ha. Data on weed dry matter was recordedgher than that of unweeded control. It was closely

at 60 DAS with quadrate measuring 50x50 cm and ex- It_)wed by the_treatments where post-emergence applica-
pressed as t/ha. Data on plant height, effective tillers, ion of bispyribac 30 g/heas made following the pre-
panicle length and grain yield was recorded atithe of emergence application of pendimethalin or pretilachlor,
crop harvest. Data was subjected to analysis adetbtai which recorded 5.4 and 5.2 t/ha grain yield, respectively.

by Cheema and Singh (1991) in statistical package CPCS-The performance of oxydiargyl 60 g/ha followed by
1. bispyribac 25 and 30 g/ha and bispyribac alone at higher

dose 35 g/ha was found better as compared to pretilachlor

RESULTS AND DISCUSSION at 0.50 kg/ha, flufenacet 80 g/ha (applied 2-3 days after
The major weed flora of the experiment field con- Sowing) and penoxsulam 30 g/ha

sisted of sedgesClyperus rotundusCyperus iriaand

Cyperus compressysgrasses Qigitaria sanguinalis

Echinochloaspp, Eleusineaegyptiacum Leptochloa

During second year, pre-emergence application of
pendimethalin 0.75 kg/Hallowed by bispyribac 25 g/ha

31



U.S. Walia, S.S. Walia, Amandeep Singh Sidhu asty$tayyar

Table 1. Effect of different combination of pre- and post-emrgence herbicides on weed dry matter, yield and
yield attributes of direct-seeded rice (2007)

Dose Dry matter of Plant Effective Panicle Seed Weed

T g/ha weeds (60 height tilers/m* length vyield control
reatment DAS) (cm) (cm) (t/ha) efficiency
(kg/ha) (%)

Pretilachlor, pr-enmergenc 400 300 (1010 62.C 312.5 24.C 3.8 47.¢
Pendimethali fb bispyribat 750,25 80 (130 65.4 387.% 25.2 4.9 86.2
Pendimethali fb bispyriba 750,30 110 (20 65.5 400.t 25.2 5.4 81.€
Pendimethali fb azimsulfuror 750,20 310 (930 63.€ 369.2 23.€ 4.7 47.€
Pretilachlorfb bispyribac 500, 25 180 (220) 65.9 398.2 25.3 5.2 69.6
Pretilachlo fb bispyribac 500,30 150 (160 63.C 402.: 23.€ 5.2 73.¢
Pretilachlo fb azimsulfurot 500,20 240 (550 65.C 365.7 24.C 4.7 58.2
Thiobencarl fb bispyriba« 1250,25 140 (160 66.2 395.4 24.t 5.1 72.S
Thiobencarbfb bispyribac 1250, 30 120 (140) 68.3 4154 24.2 5.7 79.9
Thiobencarl fb azimsulfuror 1250,20 230 (590 64.5 359.t 24.Z 4.6 60.1
Oxadiargy fb bispyribac 60,25 140 (150 68.E 375.C 25.2 4.8 75.4
Oxadiargy fb bispyribac 60,30 130 (90 68.2 384.t 24.C 4.9 77.1
Oxadiargy fb azimsulfuror 60,20 420 (1910 62.1 310.2 24.C 3.8 27.€
Bispyribac, posemergenc 25 160 (150 67.2 342.t 25.C 4.3 72.
Bispyribac, posenmergenc 30 160 (150 65.¢ 372.t 24.¢ 4.8 72.€
Bispyribac, post-emergence 35 170 (230) 66.4 393.4 24.7 5.0 70.8
Penoxsulam, po-emergenc 30 490 (2570 59.7 147.¢ 22.¢ 1.6 16.C
Penoxsulam, po-emergenc 35 470 (2670 62.€ 213.2 22.¢ 2.4 19.2
Flufenacet, pr-errergenc 80 320 (1300 60.1 233.¢ 23.1 2.5 45.F
Control (unweeded) 580 (3560) 55.7 121.2 20.5 1.2
LSD (P=0.05 12C 5.6 11.5 25 0.8

*Figures in parentheses are original values

Table 2. Influence of different combinations of pre- and pdsemergence herbicides on dry matter of weeds,
yield and yield attributes of rice (2008)

Dry matter Plant . Panicle Seed Weed

Dose : Effective : control

Treatment g/ha  Ofweeds height . oo, length yield = g0y

(kg/ha) (cm) (ecm) (t/ha) (%)

Pendimethalin, prrem 750 300(780) 66.3 284 .t 22.E 3.5 76.C
Pendimethalirfb bispyribac 750,25 280 (850) 65.0 405.0 23.2 5.3 77.6
Pendimethalirfb azimsulfuron 750,20 460 (2240) 67.6 384.0 22.7 4.9 63.2
Pendimethalirfb 2,4-D 750,500 470 (2140) 66.0 353.2 23.3 4.6 62.4
Pendimethalirfb metsulfuron 750,15 340 (1380) 66.5 291.3 23.7 3.6 72.8
Pendimethalirfb ethoxysufuron 750,20 350 (1600) 65.2 345.5 23.4 4.5 72.0
Pendimethalinfb bensulfuron methyl 750, 6sO 340 (1380) 65.5 352.3 23.0 4.1 72.8
Bispyribac + azimsulfurot 25+ 2C 670(4030) b54.6 243.2 21.t 2.8 46.4
Bispyribac + ethoxysulfuron 25+ 20 300 (780) 62.7 269.4 21.6 3.1 76.0
Bispyribac +2,4-D 25 + 50( 310 (900) 60.5 21.0z 21.t 2.4 75.2
Bispyribac 25 320 (950) 60.0 276.3 22.8 3.2 74.4
Oxadiargylfb aispyribac 90,25 540 (3130) 65.0 378.2 23.6 51 56.8
Oxadiargylfb azimsulfuron 90, 20 300 (610) 64.7 381.2 22.3 4.9 76.0
Oxadiargylfb ethoxysulfuron 90,20 710(4760) 57.3 358.2 23.0 4.2 43.2
Penoxulam 30 660 (3760) 62.1 284.¢ 21.7 3.3 47.2
Control (unweeded) -1250 (3530) 65.2 182.3 21.0 2.1
LSD (P=0.05) - 330 7.0 31.4 1.8 1.1

*Figures in parentheses are original values
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proved highly effective in controlling the weedesfation Cheema HS and Singh B. 19%hftware Statistical Package CPCS-
as dry matter of weeds was the lowest in this rimeat 1. Pevgloped at. Department of StatistiPsinjab Agricultural
(Table 2). This was closely followed by pendimethalin0.75 ~ University, Ludhiana, india.

kg/hafollowed by metsulfuron 15 g/ha, pendimethalin 0.75 Kumar V, Bellinder RR, Gupta RK, Malik RK and Brainl DC.
kg/hafollowed by bensulfuron 60 g/ha and pendimethalin igr?férs;'iinoieiirl:’éﬁfgﬁerseisr'ftﬂacrg \:\II(I:’lee;T f:g;?)?gg;‘g?ﬁ
0.75 kg/hdollowed by ethoxysulfuron 20 g/ha. _Bispyriba_c India: A Review.Crop Protectior27: 290-301.

alone and pendimethalin alone did not prowdg effecfuve Oerke EC and Dehne HW. 2004, Safeguarding prazhulses in
control of weeds. Also post-emergence tank mix applic major crops and the role of crop protecti@op Protection
tion of bispyribac (25 g/ha) + 2,4-D (500 g/ha) and 23 275.285

bispyribac (25 g/ha) + azimsulfuron (20 g/ha) did not pro- o1 MK. 1999. Weed management through herbicidlegirect

vide effective control of WeedS_aS grain yield obéai in drilled upland rice in rainfed stuations of south@ajasthan.

these treatments was at par with unweeded conirghS Indian Journal of Weed Scien8# 196-198.

et al (2005) also reported similar findings. Rao AN and Nagamani A. 2007. Available technologied future
The maximum grain yield (5.3 t’ha) was obtained research challenges for managing weeds in dry-descke in

; ) ot ; ; India. In: Proceedings of the 21Asian Pacific Weed Science
with pre emerggnce f’:lppllcatlon of pe-ndlmethalln 0.75 kg Society Conference.to 6" October 2007, Colombo, Sri Lanka.
hafollowed by bispyribac 25 g/ha which was closely fol- Singh VP. Sinah Govindra. Sinah RK. Sinah SP. Kusanish

. . : ing , Singh Govindra, Sing , Sing , Kuraknish,
lowed by oxadiargyl (90 g/ha) followed by bispyribac (25 Dhyani VC, Kumar M and Sharma G. 2005. Effect ofthite
g/ha), oxadiargyl (,90 g/ha} followed by azimulfurom (20 cides alone and in combination on direct seedesl hiclian
g/ha) and pendimethalin 0.75 kg/hallowed by Journal of Weed Scien83(3&4 ): 197-201
azimsulfuron 20 g/ha. There was 152.4, 142.9, 133.3 g ,ypaian SV, Singh SP, Kumar RM and Padmaja K. 1896m

and 133.3 per cent increase in grain yield over unweeded  seeding technology as a substitute for transplguitiindia. In:

control with these treatments, respectivelg. PlaigHte 2" IRRE-CREMNET Workshop Cum Group Meeti@g-27
panicle length and number of effective tillersimere also August, 1999, Soil and water management reseatituite,
higher in these treatments. Thanjavur, Tamil Nadu, India.
Yadav A, Bir D, Malik RK, Gill G, Kamboj BR, Dahiy8S, Lathwal
REFERENCES OP and Garg RB. 2009. Scope of direct seededrieiyana.
Balasubramanian V and Hill J. 2000. Direct wet segeadf rice in pp. 26-37. InProceedings of National Workshop on Scope and
Asia: Emerging issues and strategic rsearch nemdhéd 21 Problems of Direct Seeded Ri®AU, Ludhiana.

century. Proceedings of Annual Workshop of the Directoadte
Rice Researchilyderabad, Andhra pardesh.
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ABSTRACT

Field experiments were conducted during 2004-06 at AguiallResearch Station, Mannuthy, Thrissur,
Kerala to find out the effect of concurrent growiogdhaincha $esbania aculealaand its methods of
incorporation on weed management in wet seededSme&ing of rice and dhaincha was done in alternate
rows using the rice-cum-green manure seeder. Teedsnconsisted of incorporation of dhaincha at 20
and 30 days after sowing (DAS) by using cono weeder, sgrai 4-D 1.0 kg/ha, and metsulfuron-
methyl 5 .0 g/ha. Two levels of N (100 and 75% of recommendecfi®&ekg N/ha) were superimposed.
Rice alone with 5 t/ha FYM and recommended dose of 9054kg4N-P-K/ha was taken as control.
Concurrent growing of dhaincha and its incorporatid 30 DAS resulted in a weed suppression of 70%
with an yield enhancement to the tune of 0.840 t/ha anedred profitability o 12520/ha). Application

of 2,4-D resulted in maximum reduction of weeds without anyradweffect on rice. Nitrogen at different
levels had no significant influence of weed incicken

Key words: 2,4-D, Cono weeding, Metsulfuron-methyl, RiG&esbania aculeatdVeed management

Rice cultivation in Kerala has become less profitable out optimum stage and effective method of incorfiona
in recent years due to increasing production cost. Highof dhaincha on weed control and productivity of wet-
labour cost, particularly for labour intensive operations seeded rice.
like crop establishment and Weeding, Significantly con- MATERIALS AND METHODS
tributes to increase production cost. Wet seedindcef
in lowlands is a cost effective and labour-savirmpces-
tablishment method followed by the farmers. However,
excessive weed growth is a major constraint in wetlseg
rice. Intercropping green manure crops in dry-seeited
and its subsequent incorporation is very effectiveup-
plying the required quantity of organic manures to rice
with additional benefit of weed suppression (Mathetw
al. 1996). In wet seeded rice, the system involves raising
dhaincha as a green manure crop concurrently wéth w
seeded rice using rice-cum-green manure seedesund
sequent incorporation of dhainch8egsbania aculeaja
using a cono weeder. The possibility of intensefadlin
immediately after sowing may adversely affect thle-
lishment of rice and dhaincha in lines, thus pogirap-
lems in the incorporation of dhaincha by using cono-
weeder. Thus, it is essential to identify alternagthods
of incorporation of dhaincha without any adverdect§
on rice plants. The present study was undertakdindo

Field experiments were conducted at the Agricultural
Research Station, Mannuthy, Thrissur, Kerala durieg th
rainy (Kharif) season of 2004-05 and 2005-06. The ex-
perimental site was sandy loam in texture with pH 5.6,
low in available N (247.7 kg/ha), medium in availabie
(66.1 kg/hajpnd high in available O (616 kg/ha). The
experiments were laid out in factorial randomizectklo
design with one control replicated thricAiswaryd was
used as the test variety. Sowing of rice and dhaingis
done simultaneously into puddled soil using the-dam-
green manure seeder. Rice seeds (60 kg/ha), witheadicl
just emerging and unsprouted dhaincha seeds (20)kg/ha
were used for sowing with the seeder. Treatments con-
sisted of incorporation of dhaincha at two staiges20
and 30 days after sowing (DAS) by using one of the three
methodsviz., using cono weeder, by spraying 2,4-D 1.0
kg/ha, and metsulfuron-methyl 5.0 g/ha. Two levels of N
(200 and 75% of recommended dose of 90 kg N/ha) were
superimposed. Wet-sown rice without dhaincha reegivi
5 t FYM/ha and recommended dose of nutrients (90 - 45
- 45 kg N- P- K/ha) was taken as control. FYM was ap-

*Corresponding author: anitha.sarala@gmail.com
Present address !Cashew Research Station, KAU,

Madakkathara, Kerala 680 651 plied to control plots alone and incorporated by iligg
2College of Horticulture, Kerala Agricultural University, before sowing. Nitrogen fertilizer 100 and 75% of the rec-
Vellanikkara, Kerala 680 654 ommended dose were applied according to the treatme
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schedule '(;¢ basal, 45 DAS, and 60 DAS). Fertilizers P 57% compared to rice grown alone (Table 2). The reduc-
and K were applied uniformly to all the treatments. Irriga- tion in weed population and dry matter may be atteibu
tion was given as and when required. One weeding wasto shading effect exerted by the canopy of dhaincha. T
given at 50 DAS to all the treatments. Observations onco-cropping system reduced the weeding cost by 59%
Wegd incidence and weed dry matter was recorded fro due to saving in labour requirement by 38 man-days/ha.
1m area by placing a quadrate of 50 x 50 cm randomly atThis indicated that dhaincha grown at the expenaeetis
four places in each plot before weeding at 50 DAS. @row by using the growth resources which weeds would have
and yield attributes were measured from 10 randomly se otherwise utilized,. Reduced weed population in tmeats
lected hills. Labour charges, cost of inputs, and tit-a  involving co-cropping of dhaincha created a contiosti
tional cost of incorporating dhaincha were worked to free environment for growth resources for rice, amght

compute the gross expenditure. have resulted in increased nutrient uptake and yiglidef
RESULTS AND DISCUSSION compared with pure crop of rice. Stage of incorponat
of dhaincha had no significant influence on weed inci-

Weed flora and growth

Weed flora wereEchinochloacolong Isachne
miliacea, Panicum repersdischaemum rugosuamong
grassesMonochoria vaginalis Ludwigia parviflora In this investigation, dhaincha was incorporated at
Marsilea quadrifoliata, Nymphaea nouchafidSpenoclea 20 and 30 DAS by using cono-weeder, or spraying 2,4-D
zeylanicaamong broad-leaved weeds; a@igperus 1.0 kg/ha, or spraying metsulfuron-methyl 5.0 g/ha. Re-
rotundus Schoenoplectusp. andFimbristylis miliacea  Sults revealed that grassy weeds were significaely in
among sedges cono-weeded treatments. Accordingly, incorporation of
dhaincha by cono-weeder resulted in reduction of total
weed count by 65% and weed dry matter by 55% com-

seeded rice significantly reduced the weed coudtdap .
weight of grasses, broad-leaved weeds and sedges, an%ared to control. Rajendraat al .(2002) reported that
weeds were controlled by adoption of concurrent grow-

dry matter production compared with rice grown alone . ¢ dhainch dri . .
(Table 1). Beneficial effects of concurrent growing of Ing Of dhaihcha and Tice using rice cum green manure
dhaincha in reducing the weed population and weed bi seeder and the subsequent incorporation of dhaincha by

mass were reported by Sankadral. (2003). The decline u_sin_gl cono we eder_. Broad-leaved weeds and sedges wer
in total weed count due to concurrent growing of dhainchaS'gn'f'c"’mtIy higher in cono-weeded plots comparether

was 72%, while that in weed dry matter production was methods of incorporation but less than control. Ipcer

dence.
Methods of incorporation

Concurrent growing of dhaincha along with wet-

Table 1. Effect of stages aznd methods of incorporation of concurrdgtgrown dhaincha and N levels on
weed count (no./m) at 50 DAS

Grass weeds Broadaved weed Sedges Total

Treatment
2004-05 2005-06 2004-05 2005-06 2004-052005-06 2004-05 2005-06

Stage of incorporation

20 DAS 4.33 8.61 7.28 12.72 15.33 23.11 26.94 44.44
30 DAS 3.11 6.50 8.17 11.67 16.44 22.39 27.72 40.67
LSD (P=0.05) 1.45 NS NS NS NS NS NS NS
Method of incorporation
Conoweeding 2.33 4.25 11.25 17.33 22.67 28.42 36.2550.00
2,4-D spray 4.25 11.50 5.33 11.33 9.50 13.42 19.0836.00
Metsulfuron-methyl spray 4.58 6.92 6.58 7.92 15.50 26.42 26.67 41.67
LSD (P=0.05) 1.77 3.23 3.73 5.80 5.61 7.94 8.76 420.
N levels
100% N 3.83 7.33 7.17 11.94 16.06 21.67 27.06 41.44
75% N 3.61 7.78 8.28 12.44 15.72 23.83 27.61 43.67
LSD (P=0.05) NS NS NS NS NS NS NS NS
Rice alone 25.00* 23.33* 18.00* 38.33* 80.67* 72*33123.67* 127.67

* Rice alone vs. treatments significant
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Table 2. Effect of stages and methods of incorporation of concurrently grown dh@ha and N levels
on dry weight of weeds (g/rf) at 50 DAS

Grass weeds Brodeaved weed Sedges Total

Treatment
2004-05 2005-06 2004-05 2005-06 2004-052005-06 2004-05 2005-06

Stage of incorporatic

20 DAS 6.15 1033  6.07 8.52 7.67 10.90 19.89  29.75
30 DAS 532 937  7.09 9.05 773 1201 2013  30.43
LSD (P=0.05) 0.70 NS  0.77 NS NS NS NS NS

Method of incorporatio
Conoweedin 424 867 7.37 109/ 866 11.9c 20.2¢  31.5:
2.4-D spray 6.47 1062  5.89 8.65 633 9.68  18.69 .948
gﬂp?f;'f“ror'methy' 650 1027  6.48 6.78 8.08 12.76 2156  29.81
LSD (P=0.05 0.86 158 098 123  17¢ 282 206 NS

N levels
100% N 571 936  6.33 8.75 6.99 11.07 19.03  29.18
75% N 57¢ 10.3¢ 6.8 883  84C 11.8/ 21.0( 31.01
LSD (P=0.05 NS NS NS NS 146 NS 166 NS

Rice alone 9.94*  19.24* 10.00¢ 17.97% 21.70°27.76* 50.63* 64.97*

* Rice alone vs. treatments significant

ration of dhaincha by spraying 2,4-D resulted in 78% re- ment in yield and profitability with weed suppressemm-
duction in total weed count and 59 % in weed dry enatt pared to incorporation of dhaincha at 20 DAS (Table 3).
production. Application of 2,4-D for incorporation of Methods of incorporation of dhaincha by all the three
dhaincha controlled broad-leaved weeds and sedges su methods were found to be equally effective in terms of
stantially because 2,4-D is a selective herbicide recom-productivity. Hence in places where it is difficut tise
mended against broad-leaved weeds and sedges in ric&sono weeder for incorporation of dhaincha, it carebe
Guptaet al (2006) reported that co-culture 8esbania  fectively incorporated by spraying 2,4-D or metsulfuron
in rice and its subsequent knock down by 2,4-D ester methyl without affecting the yield. Rice+dhainchaeie-
reduced the weed population by nearly half withoyt an ing 100% of the recommended N recorded significantly
adverse effect on rice yield. Reduction in totatd/popu- higher grain yield (5.17 t/ha), compared to the loweedos
lation and weed dry matter by metsulfuron-methybgpr of N (75%). Rice yield in dhaincha intercropped plots
was 72 and 56% respectively. Metsulfuron-methyl is also which received either 100% or 75% of recommended N
a selective herbicide for broad-leaved weeds andesedg fertilizer also was significantly higher than tientrol plots,

in rice, and resulted in reduced count and dry mafter which received 5 t FYM /ha and full dose of N. Growing
total weeds. In plots, where infestation of weeds like dhaincha along with rice and its subsequent incotioora
Marsilea quadrifoliaand Ludwigia parviflorawas seri- reduced the use of N fertilizers by about 25% without
ous, application of metsulfuron-methyl was more effec- affecting grain yield.

tive. Concurrent growing of dhaincha and its incorpora-

N levels tion at 30 DAS resulted in weed suppression of 70% with
Nitrogen application at 100 and 75% of the recom- _yield enhancement to f[he _tune of 0.84 t/ha a_md prd_ﬁtabi

mended dose had no significant influence on the countiy Of ¥ 12520/ha. Application 2,4-D resulted in maximum

and dry matter of weeds at 50 DAS. Weed incidence wasreduction of weeds without any adverse effect on rice.

comparatively more in rice alone plots which reediz00%  Concurrent growing of dhaincha and its incorporatising

of the recommended N dose along with FYM. Presence2-4-D is a low-cost weed management alternative for wet-

of weed seeds in FYM might here increased weed inci S€€ded rice.
dence in FYM applied treatments. Effectiveness of herbicides for incorporating
Yield and economics dhaincha without any adverse effect revealed the possibil

ity of direct broadcasting of dhaincha with ricedsesather
than line sowing by using rice-cum-green manure exeed
and incorporating dhaincha by cono weeder.

Incorporation of concurrently grown dhaincha at 30
DAS was found beneficial as this resulted in an rpoba
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Table 3. Effect of stages and methods of incorporation of nourrently grown dhaincha and
nitrogen levels on the yield and economics of wet-sown ricpopled data)

Grain yield Cost of Gross returns  Net returns B:C
Treatment (t/ha) treatments (x10%T /ha) (x10°% /ha) ratio
(x10°% /ha)
Stage of incorporatic
20 DAS 491 4.42 41.09 25.24 2.59
30 DAS 5.18 4.39 43.33 27.47 2.73
LSD (P=0.05 0.20z - 1.61¢ 1.61¢ 0.1C
Method of incorporatio
Conoweeding 5.12 4.75 42.75 26.53 2.64
2,4-D spray 5.03 4.15 42.13 26.55 2.70
Metsulfuron-methyl spray 4.99 4.33 41.75 25.98 2.65
LSD (P=0.05) NS - NS NS NS
N levels
100% N 5.1z 4.41 43.17 27.1¢ 2.7C
75% N 4.9¢ 4.4C 41.2¢ 25.52 2.62
LSD (P=0.05) 0.202 - 1.615 1.615 0.10
Rice alone 4.50* 9.60 37.83* 16.14* 1.74*

* Rice alone vs. treatments significant, Cost oémion — conoweedingZ 1300/ha; 2,4-D application ¥ 660/ha;
Metsulfuron-methyl application ¥ 850/ha, Price of Produce — RiceZ-8/kg; Straw - 0.5/kg
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ABSTRACT

A study on rejuvenation of wild sageantana camara [).infested forest pastures in Shivalik foot-hills of
Jammu & Kashmir was conducted from April 2006 to Decenat¥)8. The study included manual
cuttings ofLantanabushesmanual cutting$ollowed by application of 1% glyphosate on its regeeerat
growth of 30 cm in height; and manual grubbings. These Wadiowed by either no plantation of grasses,
planting either of hybrid napier arfBletariacuttings. Results of the study revealed that the fresh bés-ma
of Lantanabushes recorded a sizeable reduction ranging from 66 taf€et different treatments over
its initial average fresh bio-mass value of 28 kg/25Likewise, a significant reduction in the number of
Lantanabushes per unit area to the extent of 67-99% over fialiaiverage value of 6 bushes/25wias
also recorded with grubbing and the herbicide appleatments. Application of glyphosate 30 cm regeadrat
growth of Lantanabushes and grubbing treatments followed by plantitigereof hybrid napier and
Setaria were found equally effective in rehabilitationL@ntanainfested forest pastures as both of these
grasses provided good soil cover and recorded higbesge yields under these treatmeints hybrid
napier 1.81 to 2.07 t/ha a®ktaria0.98 t01.02 t/ha.These two treatments were also foundicigntiy
superior to the repeatécntanacutting treatments and decreased filemhtanabio-mass by 94.20 to
99.03% over its initial bio-mass value. However, betweesetli@o most effective treatmenise. the
management dfantanabushes with the application of glyphosate follovegdplanting of either hybrid
napier andSetaria grasses were found economically superior, witetssaving of rupees 6,640/ha, over
the grubbings of.antanafollowed by planting either of theggasses

Key words: Economics, Forest pastures rehabilitation, Grubbing, l&lsg@te] antana camaraManual
cutting, Perennial grasses

The expansion of human population has enforced used to support large livestock population have got in-
man to exhaustively exploit the natural resourcesidhic ~ vaded by uneconomic vegetation i.e. weeds. The peren-
ing forest pastures and grasslands. Over-exploitation nial weeds infesting these lands resulted intankbhge of
such valuable resources is rendering large area as-wast the area for animal grazing and grass production (Asigira
land year after year which is an alarming signaltiie 1999).
sustenance of these resources. These resourcesheater Jammu & Kashmir, a North-Western hill state of In-
fodder need of more than 90 per cent of the livestock gig occupies 2, 22,236 sq km with an altitude range of
population in India (Anonymous 1995). Among the vari- 307 tg 4,700 meter above mean sea level. The physiographic
ous pests which affect the productivity of a lanéeds  fea1ures of Jammu & Kashmir State can be compared to a
wage a hidden war for plant essentials and in@néth  hreefold plateau on the basis of altitudinal véoia for
the growth of plants and obstruct the activities of ani- ghiyajiks middle Himalaya and the Greater Himalaya rang-
mals and human beings. Perennial weeds because of theihg from 307 to 615, 921 to 1,228 and 4,300 to 4,700
immense capacity of reproduction, higher rate of dis- neters above mean sea level, respectively. The istate
persal and adaptation to adverse conditions havstéufe agrarian in character and about 75% of its populdsion
the land that are not under cuItivgtion. HiIIy mgiwhigh engaged in various agriculture and live-stock eglaiur-
have more such land due to typical physiographiieo g its. However, the distribution of cultivable wastada
tions are more infested by these weeds. The are&b whi 54 forest cover in the three regions vary. Out tdtal
_ _ ) ) sub-tropical area of about 585 thousand hectares in J&K
* Corresponding author: drbhagwati@gmail.com around 268 thousand hectares is uncultivated (Anonymou

Present address!Division of Agroforestry, SKUAST-J, 2008) and which
i ) probably has been under the threat by
Main Campus Chatha, Jammu, Jammu & Kashmir 180 009 the invasion of aggressive native as well as exetied
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species, particularly exoticantana camarawhich is
making inroads in forest pastures and grasslandsofOu

before rainy season on about 30 cm regenerated growth
of Lantana and planting of hybrid napieNB-21) cut-

total weed invaded area of sub tropical belt of Jammutings, T,= Cutting of Lantanabushes followed by appli-

region, probably a sizeable portion is heavily infestgd
exotic weed species and amongst themtanahas been
found to take hold of most of the area under nafiora
ests as under canopy weeds. The alarming situatien a
ing out of such invasions particularly by thantana
camara,an obnoxious weed which is a wild shrub and
does not grow on lands which are under frequetgtll

cation of glyphosate 1.0% just before rainy seasotouta

30 cm regenerated growth bantanaand planting of
Setaria sphacelatauttings was laid out in a randomized
block design in three repeats. For grubbing treatments,
Lantanabushes were first cut near the ground level and
then grubbing of its roots was done. In case of hef#lici
treatments, théantanabushes were first cut just near

but establish itself on non-cultivated areas has almostthe ground surface in the month of April, allowesl rie-

dwindled the ecology of the forest ecosystems turning
the lush green productive and economically viabtesb
pastures into unproductive degraded lands whicketke

a scientific intervention. Thus, keeping this in vievetudy

on the management bntanainvaded forest pastures of
Shivalik foot-hills was carried out from April, 2006 to
December, 2008 with the objectives of finding out the

most effective and economical technique for rejuvena-

growth to occur up to about 30 cm in height and then
herbicide (glyphosate 0.1%) was applied . About 15-20
cm deep holes were made with the help of screveraug
at a spacing of 60 x 40 cm and stem cuttings of perennial
grassewiz.,hybrid napier B-21) andSetariasphacelata
were planted during the rainy season in the treatment
plots where grass cover was to be provided to thdcoso
suppress the further reoccurrence of lthatanabushes.

tion of these land pockets rendering their ability to at leastA uniform dose of 40 kg of N/haas applied to all the

provide some forage for local consumption and mean-

while not having much competition with native vedeia
like those of the endemic types which face extimctiae
to biotic environmental stress.

MATERIALS AND METHODS

The study site falls in forest area near villageglate
8 km away from district headquarter Kathua of Jammu

& Kashmir state. The experimental study to restore the

forage productivity of forest pastures was conduciamh fr
April, 2006 to December, 2008. The soil of the experi-

mental site was sandy loam in texture (sand=49.02%, silt

=22.08% and Clay =28.0%), acidic in reaction (pH=6.4)
and high in organic carbon (0.90%), medium in available

nitrogen (416 kg /ha), phosphorus (15.8 kg/ha) and po-
tassium (152.5 kg/ha). The experiment consisted of nine

treatmentsviz., T,= 3- Lantanacuttings during the year

each at 4 months interval to allow the natural native flora

to come up, 7= 3- Lantanacuttings during the year each
at 4 months interval and planting of hybrid naphB{21)
cuttings, = 3- Lantanacuttings during the year each at
4 months interval and planting &etaria sphacelataut-
tings, T,= 3- Lantanagrubbings during the year each at
4 months interval to allow the natural native flora to come
up, Ts= 3- Lantanagrubbings during the year each at 4
months interval and planting of hybrid napi&B-21)
cuttings, = 3- Lantanagrubbings during the year each
at 4 months interval and planting B&taria sphacelata
cuttings, T =Cutting of Lantanabushes followed by ap-
plication of glyphosate 1.0% just before rainy season o
about 30 cm regenerated growthlLaftanato allow the
natural native flora to come upgF Cutting of Lantana
bushes followed by application of glyphosate 1.0% just
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treatments as top dressing. Re-planting of grasggsit
was done in the gaps occurred due to mortalitygrags
cuttings in February. The grasses were allowed to grow
and establish till rainy season of 2008 and theredfesr t
were harvested and recorded. Treatment wise study of
fresh above ground biomass of the introduced grasses
was carried out to evaluate their establishmentedified-
tiveness in checking the reoccurrence of tlatana
bushes about two years after imposition of the treatsne
The weight of above ground biomassLaintanabushes

per unit area was assessed by weighing total alvouad)
biomass obtained after cutting from a unit area both at the
start as well as completion of the study. Foddemesti
tion per unit area was also done to work out ttuzdo
output of each grass under each treatment. The ®eono
ics of all the treatments was worked out on thesbasi
total man days involved for their respective operst as

well as costs of the inputs as given in Table 2. Thetiide
fication of the effective technique for rejuvenatiorLah-
tanainvaded forest pastures was done on the basis of
higher fodder output and grass cover to the soil with
relatively less expenditure incurred for the nggamaent

of this weed. Identification of grasses was dorepkey

in view their aggressiveness in establishment under th
prevailing conditions by suppressing this weed.

RESULTS AND DISCUSSION
Effect on forage yield

The results of the study (Table 1) revealed that both
the introduced grassé®. napier andSetariaas well as
native regenerated flora differed significantiyttieir for-
age yield and hybrid napier recorded highest foyagjd
ranging from 1.21 to 2.07 t/ha under different treatments
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and this was followed b8etaria(0.62 to 1.02 t/ha) and ting of Lantana bushes to facilitate the natural native flora
natural native flora (1.68 to 2.10 t/ha). It was observed to come up and establishment, recorded the highest bi
that all the treatments performed better in respettieir mass of Lantana(3.22 kg/25 rf). Highest per cent fresh
forage yields except natural flora under herbicideat bio-mass reduction was recorded with herbicide applied
ment. The significant differences in production fed- treatments ranging from 98.17 to 99.03% followed by
ent grasses were due to the differences in thspedive grubbing (97.80 to 98.17%) and cutting (66.0 to 75.83%)
potential of forage production. Moreover, the probable treatments, irrespective of whether the grassesnae
reasons for higher forage yield of napier aBdtariaun- duced or regenerated species of native grasses. A-signifi
der grubbing and herbicidal treatments might be due tocant reduction to the tune ranging from 67-99% over the
less competitive congenial conditions created utitese initial average values of number dfantanabushes per
treatments for the growth and establishment of these  unit area was also recorded in theatments wherkan-
troduced grasses. Less forage production from naturaltanawas controlled either by grubbing or by the applica-
native flora can be attributed to its slow growth ase tion of herbicidesBetter control ol.antanaunder herbi-
tablishment as compared to hybrid napier &edaria cidal treatments can be attributed to the potentiigbey
coupled with non- selective nature of the herbiaided of the applied herbicide in suppressing this weeghifbi

which might have eliminated most of the nativedloini- cant superiority of the herbicidal treatments fokalby
tially. Sood and Sharma (1993) also reported that the pro-napier planting oveBetariaand natural native flora, how-
duction of different forages was largely governedhmsir ever, shall be ascribed to the fact that napier grass w
respective production potentials. found to be more aggressive in growth which leaisto
Effect on Lantana plants early establishment under the Shivalik foot-hill attans.

Similar observations with regard to establishmerdifbf

Significant differences in fresh biomass production ferent grasses were also made by Thakuria and Singh
of Lantana bushes were recorded under various strate- (1990)

gies adopted for management of this weed at thepleem )

tion of the study. Treatment, T.e. cutting of Lantana Economics

bushes followed by application of glyphosate 1% on about The economic analysis of various treatments as in-
30 cm regenerated growth of the weed and planting ofnnovative interventions (Table 2) indicated that tibebi-

hybrid napier thereafter was found to be signifigasti- cidal control was found economically superior than
perior to all the other treatments and lead taoatraom- manual grubbing as well as cutting of the wild sage; i
plete eradication ofantanaplants as it recorded quite spective of the agrostological interventions irsth&eat-
less biomass (1.12 kg/25)m Treatment Ti.e. only cut- ments . However, the application of glyphosate 1.0% on

Table 1. FreshLantana biomass, per cent biomass reduction, number dfantana bushes, forage yield and cost
of management under differentLantana management techniques.

Fresh % Number of
Treatment biomass biomass Lantana iglglr?t?ﬁa) l\gigfg;m:)m
kg/25m  reduction bushes/25fh Y (
T1= ThreeLantanc cutting: 3.20 (9.5() 660 2.971 (8 0.21 10,50(
T,= T, + Hybrid napier planting 2.77 (6.75) 75.8 2.426 (5) 1.25 18,300
Ts= Ty + Setarie planting 2.80 (7.0( 75.( 2.633 (6 0.62 18,30(
T,= Threegrubbinc 1.58 (3.5() 94.2 1.715 (2 0.2: 15,01«
Ts= T, + Hybrid napier plantin 1.22 (0.5 98.2 1414 (1 1.81 22 ,85(
Te= T, + Setarie planting 1.27 (0.60) 97.¢ 1.000 (0 0.9¢ 22.,85(
T,= Lantanacutting+1% glyphosate 1.23 (0.50) 98.2 1.414(2) 0.17 7,460
on 30 cm regrowth
Te= T7 + Hybrid Napier plantin 1.12 (0.2) 99.( 1414 (1 0.21 16,21(
To = T7+ Setarie planting 1.31(0.4) 98.€ 1.244 (0.67 0.1c 16,21(
LSD (P=0.05 0.51 9.7 0.61 0.00: -

Data are subject to square root transformafionl atd original values are given in parenthesis
Initial population ofLantanabushes = 6 bushes/2%;nfresh biomass dfantanabefore imposition of treatments = 28 kg/2% m
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Table 2. Details of expenditure incurred on differenbperations/inputs under various treatments

Cost of

i Total
Treatment Operations/inputs Quantity/ha Unit Rat(_a op_eratlons/ Expeorfgiture
(% tunit) inputs (Z/ha)
(Tha)
T, a) Manual cutting ofantanabushes
-- | cutting 60 Mandays 70 4,200
-- 1l cutting 50 Mandays 70 3,500
-- Il cutting 38 Mandays 70 2,660 10,500
b) Fertilizer urea 40 kg 6.00 240
T, a) Manual cutting oEantanz bushes
-- | cutting 60 Mandays 70 4,200
-- 1l cutting 45 Man days 70 3,150
-- 11l cutting 28 Mandays 70 1,96(
b) Planting material cuttings 55,500 Hyb. Napie 0.06 3,330 18,300
c¢) Carriage of planting -- -- -- -
d) Planting of hybrid napier cuttings 70 Mandays 07 4,900
e) Fertilizer urea 40 kg 6.00 240
T, Similar to T, treatment except for planting 8fetaric instead of hybrid napier 18,300
T4 a) Grubbing olLantancbushe
-- | cutting 110 Mandays 70 7,700
-- 1l cutting 79 Mandays 70 4,830
—-1Il cutting 32 Mandays 70 2,24¢ 15,010
b) Fertilizer urea 40 kg 6.00 240
Ts a) Grubbing ofLantanabushes
-- | grubbing 110 Mandays 70 7,700
-- 1l grubbing 63 Mandays 70 4,41(C
-- [l grubbing 25 Mandays 70 1,750
b) Planting material cutting 3,330 22,850
c¢) Carriage of planting material - - - 520
d) Planting of hybrid napier cuttings 70 Mandays 07 4,900
e) Fertilizer Urea 40 kg 6.00 240
Ts Similar to Ts except for planting oSetaric instead of ybrid napie 22,85(
T, a) Manual cutting ofLantana bushes 60 Mandays 70 2,600
b) Herbicide glyphosate 1.0% 5.2 Litres 500 2,600
¢) Herbicide application 6 Mandays 70 420 9,560
d) Fertilizer urea 40 kg 6.00 240
Tg a)Manual cutting ol Lantane bushe 60 Manoays 70 4,20(
b) Herbicide glyphosate 1.0% 5.2 Litres 500 2,600
¢) Herbicide application 6 Mandays 70 420
d) Planting material cutting 55,500 Napier 0.06 3»’3 16,210
e) Carriage of planting material -- -- -- 520
f) Planting of lybrid napier cutting 70 Mandays 70 4,90(
g) Fertilizer urea 40 kg 6.00 240
Tg Similar to Tg except for planting oSetaric instead of lybrid napie 16,21(

Various expenditures incurred during the study wedeulated on the prevailing market rates of dhffie inputs

about 30 cm regenerated growthLafntanafollowed by
the planting of either hybrid napier ar®ktaria cuttings and Sood (1998). They have also reported relatively dif-
were found to be economically better with a net saain ferential response of such like treatments wipeet to
about ¥ 6,640 over all the others similar treatment combi- their economics.

nations of grubbings dfantanabushes, respectively.

The results are in conformity with the findings Kaimar
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The introduction of improved grass species likdgrap ~ Anonymous. 2008Digest of StatisticsDirectorate of Economics
andSetariaafter herbicidal (glyphosate 1.0%) control of and Statistic&ovt. of Jammu and Kashmir.
Lantana had a pronounced effect on the elimination of Kumar P and Sood BR. 1998. Renovatioriroperata cylindrica
this hardy obnoxious weed. The present study thus en- dominant n.atura.lgrassland through the introduaifomproved
visages that theantanainfested forest pasture land pock- grass speciesndian Journal of Agronomg3(1):183-187.
ets can be successfully and economically rejuvenated ané;C’OO'CI ‘?j'?r{glg??-pgziggcmg;:as for pla:éug (l)an[gbagamGEF in-
converted into highly productive pastures througtii uding st S. pp. 146-159. fompendium
of Lantanafollowed by application of 1% glyphggeﬂg at Summer School on Waste land Development througplé*o

; h . Participation.

i m regener WM
about . ts30¢c .ege ? ated gro d planting either Sood BR. and Sharma VK 1993. Effect of golden thwgSetaria
of napier andSetariacuttings.

sphacelata Var serc¢aand pigeon pe@@janus cajah intro-
duction and cutting management of grasses on ptigityof a
natural grasslandihdian Journal of Agricultural Sciencé8(9):
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ABSTRACT

In order to assess the impact of varying densdfgsingle rice (Echinochloa colonpon rice, a field
experiment was conducted at Directorate of Weedh8ei®esearch, Jabalpur farmkiharif 2005 and
2006. With increasing population densityEnfcolonafrom 50 to 400 plantsAnthere was a significant
reduction in LAI, biomass production as well as gndeid of rice due to competition from weed plants
for growth factors like light, nutrients and spate. The reduction in dry matter was to the tune of 32%
with a E. colonadensity of 400 plantsAas compared to pure rice crop. Though the chlorbgbyitent

of rice decreased with increasing densitfotolonabut it maintained a higher chlorophyll content than
E. colona The increasing densities Bf colonasignificantly decreased various yield attributesioé
with the effect being more drastic on effectiveetd/ni. The reduction in grain yield varied from 48 to
86% as the density &. colonaincreased from 50 to 400 plant$/m

Key words: Crop-weed competitior,chinochloa colonaGrain yield, Rice

Rice Oryza satival..) is the staple food crop of In-  required quantity of weed seed was evenly spreakein t
dia, providing 30% of caloric requirement for more than plots and mixed well with the soil to maintain thesiled
70% of the population. Jungle rideghinochloa colonp plant population. After germination the weeds agsim
and Barnyard gras€€hinochloa crusgalliare the two the plots were thinned to the desired density as per the
main weeds growing in association with other annual treatment. Thinning of weeds was carried out up pe-a
grasses, sedges and broad leaf weeds in rice. The extemiod of one month after sowing. The recommended dose
of yield reduction due to weeds is around 20-25% mstra  of N:P,O;K,O (120:60:40 kg/ha) was applied uniformly
planted rice, 30-35% in direct seeded puddled rice andto all the plots through prilled urea, single suparsphate
over 50% in direct seeded upland rainfed rice (Mukherjee and muriate of potash. Entire P and K fertilizersenaglded
et al. 2009). Higher rice yields can be realized if these as basal while N was applied in three equal splisoat
major weeds are controlled. Keeping this in view the ing, 30 and 60 days after seeding. Plant samples were
present study was conducted to assess the impact ef varytaken periodically throughout the crop growth seafsn
ing densities oEchinochloa colonan rice. biomass accumulation. The samples were oven dried at

MATERIALS AND METHODS 70°C till a constant weight was reached and weighed fo
dry matter. Observations on leaf area were made on a leaf
grea meter equipped with colour image analysis system o
Make: Delta T Devices and model W-C230-PCM.

Field experiment was conducted at Directorate of
Weed Science Research, Jabalpur located at 23.90° Nort
Latitude, 79.58° East Longitude and at an altitude of7&L1.

m above mean sea level, durikgarif 2005 and 2006 RESULTS AND DISCUSSION
with seven treatments consisting of sole crop, saed
Egg,mfgg,hlzoc?ofoglgghasg d4(|)nc;:r§gig?m? e(: srglﬁgocr)r:i:ve%ed _ Leaf Area Index (LAI) of rice decreased vyith increas
block design with three replications. Observations on leaf 'Y density ofE. colona(Table 1). The !‘AI increased
area index, biomass, chlorophyll content, yield andtlyiel 0™ 20 DAS to 80 DAS, beyond which it decreased due
attributes were also recorded. The experimental smil w © the drying up of leaves. LAl d. colonashowed an
sandy clay loam in texture with low available nitrogen increasing trenq with its increasing density. Howeiter,
medium phosphorus and high potassium and a pH of 6.85aS maximum in sole weed ).

and EC of 0.372 dS/m. Rice craopv( Krant) was sown Maximum LAl for pure rice crop was observed be-
with a seed drill, with a row spacing of 22.5 cm. The tween 60 DAS (3.4) and 80 DAS (3.7) which show that
*Corresponding author: mbbprasadbabu@gmail.com this period coincides with the maximum vegetative growth
Present AddressDirectorate of Rice Research, period of the crop (Table 1). As the crop was approaching

Rajendranagar, Hyderabad, Andhra Pradesh 500 030 maturity, the LAI decreased considerably. These fislin
are in agreement with those of Chagtcal. (2005).

Effect on leaf area index
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Table 1. Periodic leaf area index (LAI) of rice and weed uret different densities ofE. colona (mean of two

seasons)
Leaf area index (DAS)

Density ofE. colona 20 40 60 80 100
(plants/n?)

Rice Weed Rice Weed Rice Weed Rice Weed Rice
Sole rice (b) 0.69 0.00 1.8 0.00 3.4 0.00 3.7 0.00 3.1
50 (Tso) 0.61 0.86 1.6 2.33 2.1 2.47 2.2 2.17 2.0
100 (T1o00) 0.68 1.13 15 2.83 1.9 3.03 2.0 2.60 1.8
200 (T200) 0.77 1.5C 1.4 3.13 15 3.3% 1.7 2.4% 1.6
300 (Tz00) 0.65 1.73 1.0 4.07 1.1 4.17 1.0 2.80 0.8
400 (Tao0) 0.54 2.07 0.8 4.2¢ 1.0 4.1z 0.8 2.7C 0.6
SoleE. colon¢ (Tuax) 0.0C 1.52 0.0 4.0C 0.0 4.2C 0.0 3.1C 0.0
LSD (P=0.05 0.0¢ 0.0¢ 0.1 0.1: 0.17 0.1Z 0.1€ 0.17 0.1t

Table 2. Dry biomass accumulation (t/ha) of rice under differnst densities ofE. colona (mean of
two seasons)

60 DAS 80 DAS 100 DAS At harvest
Density ofE. colonaplants/r Rice Weed Rice  Weed (Rice) (Rice)
Sole rice () 6.71 0.00 9.77 0.00 10.51 10.00
50 (Tso) 4.40 5.10 5.70 4.79 6.71 6.35
100 (T100) 3.7 6.4¢€ 4.7z 5.9¢€ 5.3¢€ 5.17
200 (T200) 3.08 7.00 3.77 6.62 4.63 4.42
300 (Tz00) 2.35 7.78 3.46 7.54 4.32 3.95
400 (Taoc) 1.9¢ 8.1¢ 3.0z 7.8¢ 3.3¢ 3.1¢€
SoleE. colona(Twmax) 0.00 10.12 0.00 9.69 0.00 0.00
LSD (P=0.05) 1.54 0.56 1.74 0.73 1.58 0.93

LAl of E. colonashowed an increasing trend with are also supported by those of Graf and Hill (1992) who
its increasing density. However, it was maximum jg.T  reported that even at a density of 100 rice pladtsit
The LAI in all the treatments increased from 20 DAS t plants ofE. crusgallim? cause a yield loss of about 50 per
60 DAS beyond which it decreased as the plants starteccent.

to dry. This higher LAl of weed with its increasidgn- The biomass accumulation Bf colonawas highest
sity caused an increasing light extinction whichuei i, Tmax and least inJ The biomass accumulation in-
the tillering of rice. These results are in agredmeth creased significantly as the densityEofcolonaincreased
the findings of Gragt al. (1990). from 50 to 400 plants/mup to 60 DAS beyond which it
Effect on biomass accumulation decreased mainly due to seed shedding.

The biomass accumulation of rice was affected sig- The chlorophyll content of rice arfd. colonade-

nificantly by E. colonadensity at all stages of observation creased with increasing densitytfcolona(Table 3). It
(Table 2). The biomass accumulation depends upon thewas higher at 60 DAS in all the treatments as compared to
amount of radiation received, the area of interogpsiur- those at 40 DAS. However, rice maintained a higher chlo-
face, the efficiency with which the intercepted réidia rophyll content thark. colona

is utilized in the production of dry matter anddasf dry
matter due to physiological, pathological and weemh-c
petition factors. Biomass accumulation by the crop de-
creased with increase in weed population, with tagim The increasing densities Bf colonafrom O to 400
mum accumulation by the crop being at 100 DAS, which Plants/n significantly decreased various yield attributes
coincided with the grand growth phase of the crop Th Of rice (Table 4). These findings were also suppabnted
reduction in biomass accumulation of rice is due t th those of Dhaliwaét al.(1997). The effect was more drastic

severe competition posed I colona These findings in case of effective tillers/hresulting in reduced grain
yield with increasing density of the weed.

Effect on yield contributing characters
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Table 3. Chlorophyll content (mg/g fresh weight) of rice andE. colona under different
densities ofE. colona (mean of two seasons)

Treatment (Density OE.

40 DAS 60 DAS

colonaplants)

Rice E.colona Rice E. colona
Sole rice (D) 2.26 - 3.64 -
50 (Tso) 2.13 1.96 3.03 2.93
100 (T100) 2.03 2.00 2.78 2.84
200 (T200 1.79 1.90 2.60 2.61
300 (Tz00) 1.74 1.66 2.31 2.41
400 (Tao0) 1.71 1.53 1.99 2.23
SoleE. colona(Tmax) - 1.43 - 2.14
LSD (P=0.05) 0.06 0.04 0.15 0.05

Table 4. Yield attributes of rice crop under different dersities of Echinochloa colona (mean
of two seasons)

Treatment (Density oE. Effective Panicle length No. of Testweight
colonaplants) tillers/m? (cm) grains/panicle (9)
Sole rice (1) 340 18.4 84.0 24.1
50 (Tso) 242 17.9 53.0 23.7
100 (Ty00) 195 16.1 42.7 235
200 (T200) 167 13.9 37.8 23.3
300 (Tz00) 115 135 31.7 22.8
400 (Ta00) 90 12.5 24.7 22.1
SoleE. colona(Tyay 0 0 0 0
LSD (P=0.05 15 0.6 2.3 0.2
Effect on grain yield The study conclusively showed that the productiv-

ity of rice decreases drastically as the densify.@olona

The decrease in panicle length, number of grains per
g J J ’ increased from 50 to 400 plant$/m

panicle and 1000 grain weight contributed to reduction i

yield with increasing population density®f colonafrom REFERENCES
0 to 400 plants/fn The reduction in grain yield increased Chang Kuo-wei, Shen Y and Lo Jeng-Chung. 2005.itiegl rice
from 48% at T, to 86% at Ty, Maximum grain yield was yield using canopy reflectance measured at boaitages.
recorded in weed free treatment)(Where there is no Agronomy Journad7. 872-878.
competition for growth factors between the rice pkamd Dhaliwal BK, Walia US and Brar LS. 1997. Responéevbeat to
weeds (Fig. 1). These findings are also supported éy th Phalaris minorRetz population densit@righton Crop Pro-
findings of Walia and Singh (2005) tection Conference on Weed921-1024.

' Graf B, Rakotobe O, Zahner P, Delucchi V and GreieAP. 1990.
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A simulation model for the dynamics of rice grovethd devel-
opment I. The carbon balanégricultural System32(4): 341-
365.

Graf B and Hill JE. 1992. Modelling the competitifar light and
nitrogen between rice aritthinochloa crusgalliAgricultural
Systemd0: 345-359.
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nal of Weed Scien@d(1&2): 32-37.
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Fig. 1. Impact of increasing density ofE. colona on
grain yield of rice
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ABSTRACT

A field experiment was conducted to study the eféédéhtegrated weed management practices on forage
quality in lucerne lfledicago sativa..) during2008-09. The treatments consisted of salt (10%) treatment
to seeds of lucerne + hand weeding at 30 DAS and after eachattu{10%) treatment to seeds +
imazethapyr 75 g/ha at 12 DAS, salt (10%) treatment to seeds +npémalin 0.5 kg/ha at 12 DAS, stale
seed bed + hand weeding at 30 DAS, pendimethalin 0.5&k®.&b kg/ha as PE, imazethapyr 75 g and
100 g/ha at 12 DAS, pure seed of lucerne + hand weetlB@yBAS and after each cut, hand weeding at
30 DAS and after each cut (farmers practice), weedglkchnd weed free check. experiment was laid in
RBD with three replications. The results indicatedttthe density and dry weight of weeds (excluding
cuscuta) were significantly lower with weed freedk Higher weed control efficiency and green fodder
yield of lucerne at each cut and total was sigaiftty higher with application of imazethapyr 75 gatd 2
DAS and was at par with selection of pure seednd heeeding at 30 DAS and after each €luscuta
control efficiency was maximum with application of pendimadin and imazethapyr and their combination
with salt treatment (10%) to seed and selection of paed of lucerne + hand weeding at 30 DAS and
after each cut.

Key words: Cuscuta Imazethapyr, Lucerne, Pendimethalin, Weed densityd\Wee weight

In India, lucerne is cultivated in an area of 1.0 m ha on control of weeds in lucerne. However, the optimum
with a productivity of 60-130 t /ha/yr as green fodder dose and time of application of herbicides like p@ethalin
(Hazra and Sinha 1996). It is also called as “Greenafold and imazethapyr were not standardised for lucerop. ¢
forage crops’ as it is rich in protein (18-22%), amioiols. Further it was observed that cultural methods likeo@©O
and vitamin ‘A’ content. However, the area underinee  cent salt floatation to berseem seed eliminatedtafon
is fluctuating and the perennial nature of thisdferdcrop of Chicorium intybusn berseem crop (Tiwared al 2002)
is not fully exploited by farmers. All this is d@btuted mainly and the same principle can be practised to rei@ogeuta
to the problem related to weeds infestation. Weeds inchinensisfrom lucerne seed as the light weight seed of
lucerne are reported to cause yield losses asasghb Cuscutafloat on the salt solution. Keeping all the above
per cent (Dawson and Rincker 1982). Apart from other points in view, different integrated weed management
weeds that interface with crop growth, lucerne Ipasific practices were evaluated in lucerne for management of
problem of Cuscutaor dodder Cuscuta chinens)s weeds in general ar@uscutan particular.

Cuscutais a complete stem parasite and survives on the
host plant and ultimately reduces the forage yield and MATERIALSAND METHODS

quality of lucerne. Severe infestatiorCafscutecompletely Field experiment was conducted at Student's Farm,
devastates the lucerne crop. Many farmers of Andhl’aCoHege of Agriculture, Rajendranagar, ANGRAU,
Pradesh and also of the country are growing the cropHyderabad duringRabi, 2008-09. The soil of the
only for few months in a year due to cuscuta problem experimental field was sandy loam in texture, slightly
inspite of its potential to remain productive orldigor alkaline in reaction (pH of 8.5) with low organic cambo
three years. In recent years, the use of herbicidgsaep  content (0.5%), low available nitrogen (240.0 kg/ha),
to be more effective approach for control of weeds phosphorus (23.5 kg/ha) and potassium (326.5 kg/ha).
including Cuscuta The efficacy of pendimethalin  Treatments ware laid out in randomized block design with
(Shivadharet al 2005) and imazethapyr (Mahadevappa three replications having plot size of 4.2 x 4 m. The
and Bhanumurthy 2005) was established to certain extentreatments consisted of salt (10%) treatment to sekds
lucerne + farmers practice (hand weeding at 30 DAS an
*Corresponding author: revathi.pallakonda5@gmail.com after each cut), salt (10%) treatment to seeds +
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imazethapyr 75 g/ha at 12 DAS, salt (10%) treatment to efficiency was significantly at par with all tresgms except
seeds + pendimethalin 0.5 kg/ha at 12 DAS, stale seegendimethalin 0.75 kg/ha as PE and weedy check. At third
bed + hand weeding at 30 DAS, pendimethalin 0.5 kg andcut, density of weeds was lower with farmers practice
0.75 kg/ha as PE, imazethapyr 75 g and 100 g/ha at 1Zhand weeding at 30 DAS and after each cut) and tvas a
DAS, pure seed of lucerne + farmers practice, farmerspar with Imazethapyr 75 and 100 g/ha at 12 DAS and Salt
practice (hand weeding at 30 DAS and after each cut),(10%) treatment to seeds + pendimethalin 0.5 kg/ha at 12
weedy check and weed free check. A seed rate of 15 kgDAS. Whereas lower weed dry weight and higher weed
hawas used. Pendimethalin 0.50 and 0.75 kg/ha. Uniformcontrol efficiency was recorded with pure seeducttne
dose of N, FO; and KO 30, 80, 40 kg/hawas applied to + farmers practice, imazethapyr 75 and 100 g/ha at 12
all the treatments.Nitrogen in the form of urea wasiag DAS, salt (10%) treatment to seeds + pendimethalin 0.5
as split dose after each cut wherea§ Rnd KO were kg/ha at 12 DAS and with farmers practice (hand weeding
applied as basal in the form of single Super phospimate a at 30 DAS and after each cut). The efficacy of imazsgh
muriate of potash. Prophylactic spraying of acepfidle  in reducing weed density was reported by Faghihal

g/lit was done against sucking pest complex at 20 DAS (1998).

and 10 days after | cut. Three cuts of forage werentak

The first cut was taken at 68 DAS, Il cut at 36 daysraft ) .
| cut and Il cut at 32 days after Il cut. Density airg was highest with weed free check (91.1%) followed by

weight of weeds and yield was measured at each Cut_lmazethapyr 100 g/ha at 12 DAS (79.17%), sowing pure

Control efficiency of weeds and cuscuta were catedl seed of lucerne + farmers practice (78.0%).farmers

iaht of Vel practice (77.68%) .and imazethapyr 75 g/ha at 12
based on dry weight of weeds and cuscuta respactive DAS(72.0%) respectively (Table 2). Average weed control

RESULTS AND DISCUSSION efficiency was low with application of pendimethalin 0.75
kg/ha as PE than 0.5 kg/ha as PE though the above
treatment effectively reduced weed density and dry weigh
of weeds at 30 DAS but at later stages, both the weed
density and dry weight was increased because of gaps
created in the field due to phytotoxic effect onltheerne
crop. Stale seed bed method controlled the weeds at 30
DAS with average weed control efficiency of 64.05% but
after 30 DAS did not controlled weeds and resulted in less
weed control efficiency (58.47 and 58.0%) at Il and I
cut respectively. Green fodder yield of lucerneaathecut

and also total was significantly higher with apation of
Imazethapyr 75 g/ha at 12 DAS and was at par with pure
seed of lucerne + hand weeding at 30 DAS and at each
cut at all cuts. Salt (10%) treatment to seeds + ithapgr

Integrated weed management practices were found?5 g/ha at 12 DAS and only imazethapyr 100 g/ha was
effective in reducing weed density that varied berie91  significantly at par with above treatments at Il andhtl
to 11.56 No/rhamong the treatments (Table 1). The lowest also at total.
weed density and dry weight and highest weed control
efficiency was recorded in weed free check whetbas
highest weed density, dry weight and lowest weedrabn
efficiency was recorded with weedy check at all three
cuts. At first cut, pure seed of lucerne followed layndh
weeding at 30 DAS and after each cut registered lower
weed density and dry weight and higher weed control
efficiency and was significantly at par with staledg®ed
+ hand weeding at 30 DAS, farmers practice (hand
weeding at 30 DAS and after each cut), Salt (10%)
treatment to seedb hand weeding at 30 DAS and after
each cut and with imazethapyr 75 g/ha at 12 DAS. At Il
cut, density and dry weight of weeds and weed control

Average weed control efficiency (over the thretsu

The weed species found in experimental field were
Cyperus rotundy£ynodon dactyloandDactylacteniuma
aegyptiumamong sedges and grassdsianthema
portulacastrum, Parthenium hysterophorus, Chicorium
intybus, Digera arvensis, Euphorbia hirta, Trichodesma
indicusand parastic wegduscuta chinensasmong broad
leaved weedsat early stages of crop growite. up to 30
DAS. After 30 DAS,Trianthema portulacastrum, Digera
arvensis, Euphorbia hirta, Trichodesma indi@esild not
compete with other weeds and slowly vanished. After first
cut, the predominant weeds wethicorim intybusand
Parthenium hysterophoru€ynodon dactylonCyperus
rotundusand parastic weed(iscuta chinensjs

The effect of different treatments on dry weight of
Cuscutaand its control efficiency was more conspicuous
(Table 2). Dry matter production @uscutawas higher
at | cut and reduced with increase in the numbeuts.
Application of pendimethalin 0.5 and 0.75 kg/ha as PE,
imazethapyr 75 and 100 g/haat 12 DAS or these herbicides
in combination with salt (10%) treatment to seeds and
selection of pure seed of lucerne + hand weeding at 30
DAS and after each cut completely eliminated tfesiation
of Cuscuta It clearly showed that herbicides disturbed
mitosis, cytokinensis and production of microtubules on
shoot tips and effectively controlled cuscuta in lucerne.
Among cultural treatments, selection of pure s€eb¢uta
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Table 1. Density, dry weight and control efficiency of weed®xcluding Cuscuta) as influenced by integrated weed management practices liurcerne

W eed density (No/m?)

W eed dry weight (g/m”)

W eed control efficiency(%)

Treatments I cut 11 cut I cut I cut 11 cut 11 cut Icut 11 cut Wcut Mean
(68 DAS) (103 DAS) (135 DAS) (68 DAS) (103 DAS) (I135DAS) (68 DAS) (103 DAS) (135 DAS)

Salt (10%) treatment to lucerne seeds before sowing fb 5.52 (30.00) 5.68 (32.33) 7.19(51.34) 4150 44 90 81.80 67.50 70.09 59.13 68.39
farmers practice (T ;,)

Salt (10%) treatm ent to sceds + imazcthapyr75 g/haat 12 5.84 (33.66)  7.10 (50.34) 639(41.34) 4250 47.80 52.20 66.71 68.15 73.92 71.98
DAS

Salt (10%) treatment to seeds + pendimethalin 0.5 kg/ha at  7.56 (57.00)  5.96 (35.34) 5.17(26.34) 788 4580 97.90 38.61 69.48 51.00 58.79
12 DAS

Stale seed bed + hand weeding at 30 DAS 4.89 (24.00) 7.84 (65.00) 691 (49.00) 4590 62.00 152.20 64.05 58.47 58.00 63.92

Pendim ethalin 0.5 kg/haas PE 7.28 (52.67) 5.38 (30.00) 6.42 (42.67) 53.00 45.90 69.40 58.48 74.97 65.32 67.74

Pendim ethalin 0.75 kg/haas PE 7.16 (51.67) 5.85 (34.34) 6.53 (44.00) 85.4¢6 7736 143 .06 33.09 57.81 28.52 49 .47

Imazethapyr 75 g/haat 12 DAS 5.95 (37.00) 5.66 (32.67) 5.81(33.34) 5630 59.98 42.80 55.90 67.29 79.61 72.00

Imazethapyr 100 g/haat 12 DAS 7.79 (60.34) 6.53 (46.00) 6.06 (37.00) 5720 35.08 41.25 55.20 80.87 77.66 7917

Pure seed of lucemefb farm ers practice 4.88 (23.34) 6.46 (41.67) 6.97 (48.34) 28.64 48 80 35.00 7756 66.30 82.51 78.00

Farmers practice (hand weeding) at 30 DA S and after each 7.70 (39.00) 5.66 (35.00) 4.55(20.34) 41.70 51.50 54.50 67.34 88.82 72.77 77.68
cut)

Weedy check 10.57(111.34) 10.09(102.00) 10.41 (108.34) 12834 150.06 200.16 0.0 0.0 0.0 0.0

Weed-free check 294 (8.66) 1.91(3.97) 4.94 (7.20) 1940 920 23.80 84.88 93.86 88.11 91.15

LSD (P = 0.05) 090 (12.9) 2.48 (31.0) 1.60 (21.8)  20.13 20.93 23.24

8V

Table 2. Dry weight and control efficiency ofCuscuta chinensis and green fodder yield of lucerne as influenced by integratl weed management

practices
Cuscuta dry weight (g/m?) Cuscuta control efficiency (%) Green fodder yield (t/ha)
Treatment Total
I cut II cut III cut I cut II cut III cut I cut II cut III cut
(68 DAS) (103 DAS) (135 DAS) (68 DAS) (103 DAS) (135 DAS) (68 DAS) (103 DAS) (135 DAS)

Salt (10%) treatment to lucerne seeds before 71.5 10.2 5.7 35.9 (34.47) 57.80 (71.64) 64.75 (81.83) 6.66 6.15 5.79 18.61

sowing fb farmers practice (T10)
Salt (10%) treatment to sceds + imazethapyr 0.0 0.0 0.0 90.00(100.00) 90.00 (100.00) 90.00 (100.00) 9.87 10.80 8.90 29.58

75 g/ ha at 12 DAS
Salt (10%) treatment to sceds + 0.0 0.0 0.0 90.00(100.00) 90.00 (100.00) 90.00 (100.00) 8.45 8.66 8.92 26.04

pendimethalin 0.5 kg/ha at 12 DAS
Stale seedbed + hand weeding at 30 DAS 72.45 12.60 6.60 35.43 (33.60) 53.79 (65.14) 62.80 (79.14) 5.16 4.24 4.58 13.98
Pendimethalin 0.5 kg/ha as PE 0.0 0.0 0.0 90.00(100.00) 90.00 (100.00) 90.00 (100.00) 6.35 6.40 6.95 19.69
Pendimethalin 0.75 kg /ha as PE 0.0 0.0 0.0 90.00(100.00) 90.00 (100.00) 90.00 (100.00) 6.59 8.49 8.25 23.33
Imazethapyr 75 g/haat12 DAS 0.0 0.0 0.0 90.00(100.00) 90.00 (100.00) 90.00 (100.00) 11.57 12.20 9.76 33.54
Imazethapyr 100 g/haat 12 DAS 0.0 0.0 0.0 90.00(100.00) 90.00 (100.00) 90.00 (100.00) 8.01 10.13 8.93 27.67
Pure seed of lucerne fb farmers practice (T10) 0.0 0.0 0.0 90.00 (100.00) 90.00 (100.00) 90.00 (100.00) 11.07 9.80 9.52 30.39
Farmers practice (hand weeding) at 30 DAS 78.15 14.44 11.52 32.20 (28.38) 50.83 (60.06) 52.89 (63.60) 5.20 3.51 3.70 12.37

and after each cut
W eedy check 128.12 36.15 31.65 0.57 (0.0) 0.57 (0.0) 0.57 (0.0) 4.26 2.42 1.94 8.57
W eed-free check 59.62 12.72 7.62 42.36 (45.36) 53.61 (64.81) 60.6 (75.92) 5.75 6.23 5.10 17.08
LSD (P=0.05) 1.68 3.59 2.33 5.95

Figures in parentheses are actual values. Presiengedjular transformation
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Effect of integrated weed management practicesemtwynamics and weed control efficiency in lucerne

free) followed by hand weeding at 30 DAS and after eacheffective to control other weeds but found ineffectige
cut is free from cuscuta infestation and this caltmethod control complete stem parasitic weed on lucerne i.e
is helpful when soil is free from cuscuta infesiati Salt Cuscuta cheninsisHence green fodder yield in these
(10%) treatment to seeds and stale seedfbdwhnd treatment was significantly less than herbicide treatsne
weeding at 30 DAS and after each cut effectivelyrotied
cuscuta by registering lower dry weights with high
cuscuta control efficiency than farmers practice aeed
free check. This might be due to the removal of dascu
from seed (10% salt treatment) and soil (stale seéd be
Tiwanaet al (2002) reported that 10% salt treatment
effectively removed chicory from berseem due to
floatation of chicory seed due to difference in density. REFERENCES
The same principle was tested to separate cuskuia f
lucerne and was found effective.

Hence, it was suggested that application of
imazethapyr 75 g/ha at 12 DAS or selection of pure seed
(Cuscutafree) fb farmers practice (hand weeding at 30
DAS and at first cut) was found effective in contrajlill
types of weeds and resulted in higher green foglidéd
of lucerne.

Dawson JH and Rincker CM. 1982. Weeds in new segslldf
alfalfa (Medicago sativafor seed production; computation and
Total green fodder yield of lucerne over three cuts control.Weed Sciencg0: 20-25.

was significantly higher with application of imakapyr DimitrovaTS. 1998. Study of the herbicide pivot 10€r Cuscuta

75 g/ha at 12 DAS and was found on par with pure seed  SPp. control in alfalfa stand establishmétasteniev Dni-Nauki

of lucerne + hand weeding at 30 DAS and after eath cu 35(8) - 651’§55' _

salt (10%) treatment to seeds + imazethapyr 75 g/ha at 131azra CR and Sinha WC. 194%rage seed production. A techno-

DAS (Table 2). Total green fodder yield of lucernehwit logical developmentindian Council of Agricultural Research:
. . " 25p.

application of imazethapyr 100 g/ha at 12 DAS was P .

significantly at par with above treatments. The higfield Mahadevappa SG and Bhanu Murthy VB. 2005. Studieshe
ded in th treat t Id be attributed tterb efficacy of trifluralin and imazethapyr for weedntool in

recoraed in ese. reaiments cou € atlribute . erbe lucerneIndian Journal of Weed Scien8@(1&2): 135-136.

control of weeds right from crop emergence up tticet

. . ' Shivadhar Gupta SD and Das SK. 2005. Productivity plant
period of crop weed competitiore., 30 DAS which lead stand of perennial lucerndédicago sativaunder different

to efficient utilization of growth resources by the crop weed control measures during establishment jredian Jour-
plants. The efficacy ofimazethapyr in controllihg tveeds nal of Agronomyp0(3) : 243-246.

in general and cuscuta in particular, thereby increasingTiwana US, Puri KP, Tiwana MS and Walia S. 2002e&f of
green fodder yield of lucerne was supported by butachlor, trifluralin and fluchloralin on chicofChicorium

Mahadevappa and Bhanu Murthy (2005). intybug and berseem fodddndian Journal of Weed Science
. 34(3&4) : 251-252.
Weed free treatment and farmers practice (hand
weeding at 30 DAS and after each cut) though found
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Effect of age of seedlings and weed management under SRI aelg of rice
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ABSTRACT

Planting of 10 or 15 days old seedlings did not difesignificantly on grain yield of rice. Among weed
management practices SRI method of planting vaitin fimes cono-weeding at 10 days interval starting
from 10 days after transplanting recorded signifigahtfher grain yield (6003 kg/ha) and was found
effective in weed control. However, pre-emergencdieatpn of butachlor + one hand weeding at 20
DAT was equally effective alternative weed controlSRI method of cultivation.

Key words: Age of seedlings, B:C ratio, Butachlor, Cono-weeding, iGyald, SRI

Rice Oryza sativd..) is a one of the important staple
food crops for more than half of the world’s popida.
In India, rice is grown in an area of 44.3 m ha and record
production of 103.4 m t was estimated in 2011-12. De-
mand for rice is growing every year and it is eatizd
that by 2025 the requirement would be 130 million tones.
To sustain present food self sufficiency and totnfiee
ture food demands, India has to increase its riodyar
tivity by three per cent per annum (Thiyagarajan and
Selvaraju 2011). In India, manual method of transplant-
ing is the most dominant and traditional method cobp
establishment in irrigated low land rice, which not only

person has to walk longdistance for cono-weedirngein

In order to standardize the seedling age and economize
the cono-weeding operations, the study was undentak
to study the effect of age of seedlings and weeadbage:
ment methods under SRI for enhancing grain yield.

MATERIALS AND METHODS

Field experiments were conducted during summer
seasons of 2010 and 2011 at ZARS, V.C. Farm, Mandya,
Karnataka to standardize the seedling age and etiz®0
the cono weeding operation for enhancing grain yield. The
soil of the experiment site was red sandy loam, slightl

consume more water but also causes wastage of watefcidic in nature (pH 6.05), medium in available soil nitro-

resulting in degradation of land. Water resource limita
tions, shortage of labor during peak period of trkamgp

ing and escalating labor wages make transplantorg m
expensive which invariably leads to delay in transtite

and results in reduction of yield and profit (Ganagwt

al. 2008). To mitigate this problem many methods of cul-
tivation have been developed, one among them isr8yste
of Rice intensification (SRI). System of rice intifica-

tion is an emerging water saving technology which ca
help the farmers to overcome the present water crisis.
The SRI is considered as a system rather tharhadkec
ogy as it involves the holistic management to gdeal
growing condition to rice plant. Besides, it enharsais
health with reduction in input use such as seedsgrwa
laboretc.(Gujja and Thiyagarajan 2009). Age of seedling
and weed management practices plays an importint ro
under limited water situation in SRI production syst

In SR, planting of too young seedling (8-10 days)ifis d
ficult. Further, weeds are incorporated and controlled
through cono-weeding in SRI is very drudgeries and a

*Corresponding author: ramaakhil09@gmail.com
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gen (274.60 kg/ha), phosphorus (27.2 kg/ha) and potas-
sium (174.30 kg/ha). Treatment consisted two age of seed-
lings (A;: 10 days old seedlings ang¢ A5 days old seed-
lings) and three weed management practices 2Wimes
cono weeder at 10 and 20 DAT,W times cono weeder

at 10, 20, 30 and 40 DAT and,VBy pre-emergence her-
bicide butachlor 1.5 kg/ha 5 DAT followed 1 hand weed-
ing at 20 DATwere laid out in a factorial RCBD with three
replications. Under SRI method of rice cultivation, 10 and
15 days old seedlings raised from rice mat nursemg we
transplanted with a spacing of 25x25 cm in both the sea-
sons. Farm yard manure was applied 10 t/ha uniformly,
incorporated and leveled. Recommended dose diferti
ers (125:62.5:62.5 arldd0-50-5kg NPK/hafor summer
andKharif seasons, respectively) were applied as per the
treatments indicated in the plan. Nitrogenous feetilwas
applied in three splitgiz.,50% nitrogen at basal and 25 %

N each at active tillering and panicle initiatiadage. The
entire dose of phosphorus was applied as basal argt pota
sium was applied in two splitgz., 50% at basal and re-
maining 50% was supplied at panicle initiation st&geed-

ing was done with cono-weeding at 10 days interval start-



Effect of age of seedlings and weed management &fRlen yield of rice

ing from 10 days after transplanting. Pre-emergence he seedling planted at 10 and 15 day old. However, lower dry
bicide butachlor was sprayed at 3 DAP using knapsackweight of weeds recorded with the seedlings plantddin
sprayer with a spray volume of 500 I/ha. Irrigation man days old (13.37g) than 15 days old (13.43 g). Weed man-
agement i.e. alternate wetting and drying and tirpklnt agement practices had significant effect on yield and yie
protection measures were adopted to raise the €p.  attributes of SRI (Table 2)eed control through cono-
servations on weed dry weight, yield components andweeding at 10, 20, 30 and 40 days after transplanting re-
productivity of rice were recorded. Data recorded were corded significantly lower weed dry weight (8.70 g) ethi
analyzed statistically as per the procedure presdrfor resulted higher grain yield (6003 kg/ha) followed bylapp

Factorial RCBD (Gomez and Gomez 1984). cation of pre-emergence herbicide butachlor 1.5 kg/ha at
RESULTS AND DISCUSSION 5 DAT followed 1 hand Weeding at 20 DAT (day WEight
Weed flora grain yield was recorded 11.7 g and 5653 kg/ha respec-

tively) and found significantly superior over otheeat-

The dominating weed flora observed in the experi- ments. This might be due to effective control of weeds
mental field wereCynodon dactylon, Dactyloctenium which in turn significantly increased the number of
aegyptiumand Chloris barbataamong the grasses, panicles/mand panicle weight (g) consequently improved
Alternanthra pungens, Portulaca oleracea, Cleome the grain yield. Control of weeds by herbicides dueady
chelidoni, Eclipta alba, Anagallis arvensiSpergula  stages of rice resulted in lower competition to thepc
arvensis, Melilotus indicandTridax procumbenamong  for moisture, nutrients and sunlight that influenced the
the broad leaved weeds a@gtprussp.among sedges. crop to grow better as evidenced in increased yield at-
Effect of age of seedling on grain yield tributes and yield (Singht al 2005). The interaction ef-
fect between age of seedlings and weed management prac
tices were found significant during both the seasfahe
study.

Pooled data of the experimental results revealdd tha
age of seedling did not differed significantly celgl of
rice. However, planting 15 days old seedlings produced
higher grain yield (5696 kg/ha) than planting 10 days old Economics
seedling. Higher grain yield might be attributed teager In SRI method of rice cultivation, planting of 15
root development and activity, more flourishing a@fya  days old seedlings obtained higher net returnsBa@d
of the seedlings at early transplanting stage and higheratio (z 37960/ha and 1:46, respectively) than planting 10
number of panicles and panicle weight were consefyuent days old seedlings. Among weed management practices

improved the grain yield cono-weeding at 10, 20, 30 and 40 days after transplant-
Effect of weed management practices on dry weight ing recorded higher B:C ratio (1.50) as compared te pre
of weeds, yield and yield attributes emergence herbicide butachlor 1.5 kg/ha at 5 DAT fol-

lowed by 1 hand weeding at 20 DAT and 2 times cono

Dry weight of weeds recorded during crop growth weeder at 10 and 20 DAT (1.20).

stages did not differed significantly between the afge o

Table 1. Influence of age of seedling and weed management praes on yield and yield components of SRI

Grain yield (kg/ha) Panicle no.fm Panicle weight (g)

Treatment 2010 2011 Mean 2010 2011 Mean 2010 2011 Mean

Age of seedlir

A;:10 days olc 448t 657C 552¢ 357 45C 404 3.4: 3.3 341
Az : 15 days old 4787 6604 5696 370 460 415 3.47 3.52 350
LSD (P=0.05 NS NS NS NS NS NS

Weed management practi
Wi : 2times conoweeder at10and 20 C 413/ 622¢ 517¢ 34 434 38¢ 3.3¢ 3.2¢ 3.31
W, : 4 times conoweeder at 10, 20,30 and 5114 6891 6003 380 470 425 3.49 3.60 355
40 DAT
W3 : Pre-emergence herbicide butachlor 1.5 4661 6645 5653 368 471 420 3.50 3.49 349
kg/ha 5 DAT followed 1 hand weeding
at 20 DAT
LSD (P=0.05 598.C 459.. 528.¢ 21.C 30t 25 NS NS
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Table 2. Weed dry weight and economics of SRI cultivation as lnénced by age of seedling and weed manage-
ment practices

Weed dry  Cost of Gross Net returns
Treatment weight  cultivation returns  (x10° ¥/ha)
(g/m?)  (x10®%/ha) (x10°%/ha)

Age of seedling

A1:10 days ol 13.37 26.0C 61.9¢ 35.9¢
A2 : 15 days ol 13.4z 26.0C 63.9¢€ 37.9¢
LSD (P=0.05 NS
Weed management practic
W1 : 2 times cono weeder at 10 and 20 DAT 19.80 26.50 58.28 31.78
W32 : 4 times cono weeder at 10, 20, 30 and 40 DAT .708 27.00 67.53 40.53
W3 : Pre-emergence herbicide Butachlor 1.5 kg/ha 511.70 28.00 63.33 35.33
DAT followed 1 hand weeding at 20 DAT
LSD (P=0.05) 1.53
Based on the above study it can be concluded that inGomez KA and Gomez AA. 201@tatistical Procedures for Agri-
SR, planting 10 or 15 days old seedling was desirable f cultural Research(2nd Ed.). Wiley India Pvt Ltd., India.
realizing higher productivity in place of too yousged- Gujja B and Thiyagarajan TM. 2009. Indian food ség@ The
lings (8-10 days old seedlings) and four time conodwee System of Rice IntensificatioGate KeepeBeries143 4-5.
ing at 10 days interval after transplanting was fouogt Singh VP, Singh Govindra, Singh RK, Singh SP, Kuabhyani
effective in weed control. VC, Kumar M and Sharma G. 2005. Effect of herbisidone
REFERENCES and in combination on direct-seeded ribedian Journal of

Weed Sciencg&7: 197-201
Gangwar KS, Gill MS, Tomar OK and Pandey DK. 20B8ect of

crop establishment methods on growth, productizitgd soil
fertility of rice (Oryza sativa - based cropping systemis.-
dian Journal of Agronomy¥3:102-106.
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ABSTRACT

Field experiments were conducted in microplots tolstthe effect of N supply on competition between
wheat and two prominent grassy weetis, Phalaris minorand Avena ludovicianaSix treatments
comprising three species combinations (wheat mohoeulweed monoculture, wheat and weed mixture
in equal proportions) and two levels of N fertilizati(20 and 120 kg/ha) were studied in a factorial
randomized block design with four replications. Results aleeethat total dry weight of wheat was
significantly lower in mixture than in monoculture. B8t was more competitive thBnminorat high N,
but less competitive at low NA. ludovicianawas more competitive than crop at both N levels. Whea
reduced photosynthesis of weeds to a greater extettmpared to pure weed populatiénludoviciana
exhibited higher values d&¥n as compared tB. minorat both N levels in both stand (monoculture and
mixture) types. Leaf area index and leaf chlorophyll contéritoth wheat and weed were at par in
mixture at high N and in monoculture at low N, indiieg a higher competitiveness (for nitrogen)Aof
ludoviciana.

Key words: Avena ludovicianaCrop-weed competitioiRhalaris minoyr Wheat

Littleseed canary gras®lfalaris mino) and wild uptake from soil, premature senescence occurs as N is
oat (Avena ludovicianpare the two most troublesome remobilized from leaves to meet the requirementhef t
winter season grassy weeds reducing the yieldsheitv ~ developing grains, resulting in a lower photosynthetie r
(Triticum aestivuni_.) crop in rice-wheat system of Indo-  (Frederick and Camberato 1995). Therefore, decreased
Gangetic plains (Braet al 2002). These weeds resemble N supply may reduce yields of wheat directly by réatyic
wheat so closely that hand-weeding at the critical sgedlin photosynthetic productivity, and indirectly by resgtin
stage is extremely difficult. A single plantRifialaris minor increased weed competition. Hence, the presentsiety
may produce as many as 1,100 seeds and 150 pfamﬁ/m was made to assess the effect of N supply on cdiopet
reduce the wheat yield by 30% (Balyan and Malik 1989). between wheat anél minorandA. ludoviciana
The loss due t® minor may range from 30-80% (Brar MATERIALS AND METHODS
and Singh 1997). It is a major problem in the states of
Haryana, Punjab and Uttar Pradesh (Malik and Sia§B)L
Wild oat is a very troublesome weed in non-paddg-rot
tions in light to medium textured soils and 30 plants/m
can cause nearly 50% vyield losses in wheat (Walia and

Brar 2001). Nitrogen (N) is a major nutrient required by clay loam in texture, neutral in reaction (pH 7.5) with

crop plants for optimum vegetative and reproductive medium organic carbon (0.65%) content and low in avail-

growth. Increasing application of N may improvedheity able N (225 kg/ha). Six treatments comprising three spe-
of cereals to suppress weeds. However, the effects on

o . : cies combinations [wheat monoculture, weed monocul-
individual v_veegl species differ. Although growth ofre ture (. minorandA. ludoviciand, wheat and weed mix-
weed species is decreased as a result of greater enep co ) . .
petition, growth of others may be increased to thergxt ture in equal proportions] with two levels of N (20da

’ : - ied in a f ial [ lock
that they can gain a competitive advantage (Okafut 120 kg/ha) were studied in a factorial randomized bloc

: . design with four replications. Replacement series tech-
De Datta 1976, C.arlson gnql .H'” 198'.“:')' Wheat has a high nique (De Wit 1960) was used in which the overall plant
demand for N during grain filling. If this cannot be met by

density was kept constant. Szowing of wheatGW-273
was done in microplots of 1 ny drilling the seeds in

Field experiments were conducted durRabi sea-
sons (November to April) of 2007 and 2008 at the Direc-
torate of Weed Science Research, Jabalpur located at
23.90° N latitude, 79.58° E longitude and at an altitude of
411.78 m above mean sea level. The experimental soil was

*Corresponding author: mbbprasadbabu@gmail.com rows 20 cm apart. All plots uniformly received 60 and 40
Pre_sent addressDirectorate of Rice Research, kg POs and K,O/ha applied before sowing. Fertilizer N
Rajendranagar, Hyderabad, Andhra Pradesh 500 030 was applied as urea, as full basal dose in casevoNIo
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(20 kg/ha) and as 50% basal and 25% each at first andelative competitive ability of the two species wdeger-
second irrigation in case of high N (120 kg/ha). Other mined by calculating relative yields, the relativelgitotal
weeds which emerged later were manually removed-How of the mixture and relative crowding coefficient. Aod-
ever, after 35 days, no attempt was made to removayfres ing to method of Spitters and Van den Bergh (1982), the
germinated weeds, if any, except in weed free plots. Al relative yield (RY) of each species was calculatedyield
broadleaved weeds and grassy weeds otherRthaxinor per plot in mixture/yield per plot in monoculture). The
andA. ludovicianawere removed by hand pulling. relative yield total (RYT) was calculated accordiogde

Gas exchange measurements were made by usiné'\_’it and Van den Bergh (1965) as the mean c_>f the relf':\tive
portable infrared gas analyzer (IRGA, model LI 6400 P, Yi€lds 0.5X (R¥%q,+ RYueed and relative crowding coeffi-
LI COR Biosciences, Inc. 4421 Superior Street, Lincoln, ¢lent (RCC) as the ratio of the relatl\{e yields ¢BY
Neraska 68504). A constant volume flow rate of 5080 cm RYuweed. RY, RCC and RYT were determined for total dry
/mintdry air was used. To minimize fluctuations in £O Weight and total N uptake.
concentration, the inlet air was drawn through apsiaugn RESULTS AND DISCUSSION
mast located a_round 5 m away from the IRGA. B_roadleaf A significant decrease in total dry weight and ears/m
chamber (maximum 6 cjwas used for wheak. minor row length of wheat was recorded at low N levelb@a
andA. ludoviciana Measurements were made starting at 1). Wheat grain yield and total N uptake were sigaifily
09.30 GMT and were done on 4 plants of each specie§gyer at low N with both weed species. Total dry weig
per plot. During measurement, the leaf chamber wasf wheat was significantly lower in mixture than riro-
clamped over the central portion of the leaf wikh adaxial noculture at both N levels. The data for grain yifeld
surface of the uppermost leaf. Light Emission D_evice lowed the similar trend of dry weight. In both the esip
(LED) was used and PAR of 1000 pmolés$nwas main-  ments lower grain dry weight in mixture was dueitp s
tained. In wheat and both weeds, measurements Wergiicant decrease in number of ears/m row lengttthén
made on flag leaf of the main stem as it became fully gxperiment with both weed species, the number of drains
expanded at that timiee. 60 DAS. Leaf Area Index was  gar was lower in mixture at low N level with a significa
determined by using an automatic area measurement sy reqyction at low N withA. ludovicianalgbal and Wright
tem (Delta-T Devices Ltd.). (1997) also obtained similar results in their study Bn e

Two sets of analyses were performed on the data.fects of nitrogen supply on competition between wheat
The effects of N supply and competition were deieeh and three annual weed species.

by computing analyses of variance on the data redord Averaged over the two N leveld, ludovicianawas
for each separate species. The effects of N suppt®  nore competitive thaR. minor. It resulted in decrease in

Table 1. Effects of nitrogen and weed competition on wheat dnyeight, grain yield and yield components
and N uptake of wheat and weeds

. High Low LSD
Parameter Weed species Monoculture  Mixture  Monoculture  Mixture (P=0.05)
Wheat
. P. minor 1334 1153 1032 874 120.5
Total dry weight (@/M) A"} jovician: 131C 1061 99€ 735 1331
Grain yield (g/) P. minoi 572 404 361 23C 69.2
yield 9 A. ludoviciana 556 295 357 242 64.1
No. of ears/m row length P> Mino! 68.2 46. 427 39. 3.0
’ 9 A. ludoviciana 70.2 38.4 39.3 30.1 0.9
No. of arains/ear P. minor 57.2 51.1 52.3 50.4 2.6
-ohg A. ludovician: 55.1 53.2 49.€ 41.z 2.9
P. minor 8.1 6.3 6.1 4.2 0.3
Total N uptake (g/) A. ludovician: 8.3 5. 57 3. 0.3
Weed
. P. minor 598 396 283 245 60.7
Total dry weight (9/M) A"} qovician: 542 472 305 341 52.1
P. minor 4.2 4.0 3.4 3.2 0.4
Total N uptake (g/) A. ludovician: 6.1 9.1 4.8 5.7 0.3
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Table 2. Influence of N on relative yield of wheat and weedsglative crowding
coefficient (RCC) and relative yield total (RYT)

. High N Low N
Species Dry weight N uptake Dry weight N uptake

RYwheat P minor 0.86 0.77 0.84 0.75

A. ludoviciana 0.80 0.71 073 0.75
RYweed P minor 0.66 0.95 0.86 0.94

A. ludoviciana 0.87 1.49 1.11 1.18
RCC P minol 1.3C 0.81 0.97 0.7¢

A. ludoviciana 0.91 0.47 0.65 0.63
RYT P minor 0.76 0.86 0.85 0.84

A. ludoviciana 0.83 1.10 0.92 0.96

wheat plant dry weight, grain yield and total N ety

22%, 41% and 30%, respectively. The corresponding de-

crease in these parameters because of competition fro
P. minorwas 14%, 19% and 26%.

Low N supply significantly decreased plant dry
weight of all species, however, its effect on weeds was
greater than that on wheat. The decrease in whaat pl
dry weight at low N varied from 23% to 26% while it
was 35% and 20% fdP. minorand wheat, respectively.
A. ludovicianadepleted significantly higher amount of N
in mixture than in monoculture while it was just eese
for P. minor. This shows the high competitive ability of
A. ludoviciana.

Competitive ability of wheat and weeds

The effects of N supply on competitive ability were
examined by calculating plant relative yields (R¢)ative
yield total (RYT) and relative crowding coefficigfRCC)
(Table 2). In both experiments, RY of wheat was <1, in-
dicating greater effects of interspecific competitithan
that of intraspecific competition. In the study wkh
minor, for both species and N treatments, relative yields
(RY) were <1 for both dry weight and N uptake. The
effect of low N was to decrease the relative yield/loéat
(for dry weight and N uptake) and increase thetikga
yield of weeds (for dry weight). The RYT was <1 foy d
weight and N uptake, indicating that mutual antagjoni
or allelopathy was occurring. The values of RCC indicate
that wheat was more competitive thainalaris minorat
high N, but less competitive at low N. The results were in
conformity with those obtained by Igbal and Wright (1997

In the study with A. ludoviciana,RY of weed was
greater than that of wheat for both dry weight and N
uptake. This shows that, for this species, the effefcts o
intraspecific competition were greater than thosénef
terspecific competition. RYT was close to unity at both N
levels, indicating both species competing for limiting
sources. RCC was <1 indicating, weed was more com-
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petitive than crop at both N levels.
Gas exchange

Significant reduction in photosynthesis of wheat was
found by lowering the N dose in monoculture (Table 3).
A. ludovicianasignificantly lowered the rate of photo-
synthesis®n ) at low N application rate. Averaged over
the two stand types (monoculture and mixture), the de-
crease inPn of wheat was 38.5% and 40.3% wigh
minorandA. ludovicianarespectively, while it was 24.2%
and 36.5% folP. minorandA. ludoviciana respectively.
Photosynthetic rate d?. minorand Avena ludoviciana
decreased significantly in mixture at low N levelrthmure
cultures at high N. At low N wheat suppresgedninor
by increasing itn. Photosynthesis of both weed spe-
cies was found to be less than wheat crop. Wheat re-
duced photosynthesis of weeds to a greater extent as com-
pared to pure weed population. In case of monoeRur
ludovicianaat low N also showed significant reduction in
Pn as compared to high K. ludovicianaexhibited higher
values ofPn as compared t& minorat both N levels and
both stand types (monoculture and mixture). Hefxce
ludovicianahad more suppressive effect on wheat than
P. minor.

There is no detectable effect of competition filem
minor and A. ludovicianaon stomatal conductance.Xg
of wheat. In contrast stomatal conductance of botkdwe
species reduced significantly in mixtures at loweMel.

In wheat sub-stomatal GQ@onductance (Ede-
creased in mixture witl. minorand increased witlA.
ludovicianaindicating poor efficiency of CQOconsump-
tion of wheat withA. ludoviciana.C, of A. ludoviciana
was significantly higher in mixture with low N, indicating
poor utilization of CQin the process of photosynthesis.
P. minorshowed poor efficiency of CQitilization thanA.
ludovicianaat both N levels.

Leaf parameters
Low N significantly decreased the LAl and leafazhl
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Table 3. Effects of nitrogen supply and competition on net phosynthesis(Pn), stomatal conductance
(g5 and substomatal CQ conductance (G of the flag leaf of wheat and weeds

High N Low N LSD
Parameter Species Monoculture ~ Mixture Monoculture  Mixture  (P=0-05)
Whea
Pn (umol CG/m“s)  P. minol 12.2¢ 9.9¢ 5.5€ 8.1C 4.2
A. ludoviciana 12.73 9.23 7.10 6.0 29
gs(mol/m?/s) P. minor 0.19 0.20 0.11 0.16 0.12
A. ludoviciana 0.20 0.15 0.12 0.13 0.06
Ci(puL) P. minor 228.63 217.06 262.25 251.21 190
A. ludoviciana 218.50 242.75 230.41 27212 18.2
Weeds
Pn (umol CQn?/s)  P. minor 6.41 5.37 5.06 3.87 1.6
A. ludoviciana 9.82 7.60 5.41 5.65 2.7
gs(mol/m?/s) P. mino 0.1¢ 0.0¢ 0.1: 0.07 0.0
A. ludoviciani 0.17 0.12 0.1C 0.0¢ 0.0€
Ci(p/L) P. minor 255.88 226.0 264.03 254.0 305
A. ludoviciana 205.6 220.1 241.50 242.13 217

Table 4. Effect of nitrogen supply on leaf area index and leahtorophyll content of wheat and weeds

_ High N Low N LSD
Parameters Species - _
Monoculture  Mixture Monoculture  Mixture (P=0.05)
Whea
LAI P. minor 4.37 2.83 2.47 2.37 0.25
A. ludoviciana 4.07 2.10 2.13 1.93 0.25
LC (mg/g fresh wt.) P. minor 3.69 3.10 2.73 2.47 0.23
A. ludoviciani 3.65 2.97 2.7¢ 2.6( 0.3¢
Weed
LAI P. minor 3.43 2.97 2.47 1.90 0.34
A. ludoviciani 4.57 2.9¢ 2.7C 2.2C 0.2t
LC (mg/g freshwt. P. minol 2.3i 2.0C 1.7 1.5C 0.1f
A. ludoviciani 3.2C 2.2C 2.1C 1.7C 0.2¢

was significantly lower in mixture than in monocuétin

rophyll content of wheat anél minor, both in monocul- i
both weed species.

ture and mixture (Table 4).
Leaf Area Index (LAI) and leaf chlorophyll (LC) con- The results of the present investig_ation ha_lve shown
tent of both wheat and weeds were at par in mixttre a that wheat was more competitive tiarminorat high N,
high N and in monoculture at low N, indicating higher PUt |ess competitive at low N. Howeveé, ludoviciana,
competitiveness (for nitrogen) @. ludoviciana.Aver- was more competitive than crop at both N levels.

aged over the two stand types (monoculture and reixtu REFERENCES

and both weed species, low N decreased LAl of wheat bygalyan RS and Malik RK. 1989. Influence of nitrogem competi-
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Tapioca Manihot esculenteCrantz.) commonly  No herbicide has been developed especially for gassa
known as cassava is a high carbohydrate tropical tubebut glyphosate and paraquat are commonly used between
crop relished for its taste by the people of Keralas It rows and for blanket spray before land preparation and
important as a cheap source of calorie and istaactive planting of the crop. For pre emergence control herbi-

crop in terms of net profit. India has the highesidpc- cides such as the substituted ureas, alachlor, butachlor,
tivity of tapioca (24.5 t/ha) in the world. Kerala leadt#hwi  oxyflourfen etc.can be used. Spraying can be carried out
50 per cent of the total area and production ofdtog in immediately after planting within four days and before
India. sprouting. In Thailand, the best results are obtaivitd

; Pre emergence application of metolachlor (1.56 kg/fitk) w

or without post emergence spraying of paraquat (0.5 kg/
ha) as a cost efficient alternative (Lebot 2009). Protec
tive shields must be used to avoid contact withstieots

in the case of post emergence application.

Both the method of planting adopted and growth habi
of cassava give opportunities for luxurious weeargn
during the initial stage of the crop and hencedtop is
prone to weed competition during the first 2-3 months
after planting. Weed management in tapioca is very im-
portant in these initial months of planting aftenigh the The present study was carried out with the objective
canopy closes leaving no room for further weed ¢inow of identifying a good pre emergence herbicide fpidea

In tapioca, weeding usually is done using spade or@S & labour saving and cheaper option.

some hand tools and is accompanied by earthing up.  The experiment was carried out in the farm of De-
When weeding with implements, it is important toidvo partment of Agronomy, College of Horticulture, Veeikkara

any disturbance to the roots of the crop, as it will ad- in 2008. The soil of the experimental field was sandy
versely affect the tuber production. The first wagds loam with a pH of 5.3. The treatments consisted @& fiv
done 25-30 days after planting (DAP) and the second afpre emergence herbicides in two doses.

60 DAP. Chemical weeding in cassava using selective pre  The treatments were replicated thrice and the desig
emergence herbicides is a good option as manualmgeedi adopted was RBD. Plot size was 50amd tapioca setts

is costly in most of the places due to high labdwarges  were planted on mounds spaced at 90 x 90 cm. Immedi-

and scarcity of labour ately after planting of tapioca, green gram seeds &@wvn

The major weeds affecting cassava production areat three spots on each mound, 20cm away from the sett
Panicum maximumPennisetunspp, Andropogonspp, with the aim of producing green manure, which cdagd
Imperata cylindricafor the grasses ardimosa invisa later incorporated or mulched in the plot. The hedes

Mucuna pruriensfor the broad leaves, but many others were uniformly applied on the soil surface usingaak-

can cause problems. Weed competition during the firstpack sprayer with a flat fan nozzle. The mortality of green
two months can reduce yields by 50%. Weeding after fourgram seedlings was recorded two weeks after spraying
months will not increase yield and late weed irtshs (Table 1). The weed dry matter production per square
occurring before harvest appear to have little immmct ~ meter was recorded at 40 and 60 days after spraying and
yield, though this can disturb the harvest and lower theweed control efficiency was worked out.

quality of stakes of the future crop (Lebot 2009). Weed- Dicots constituted the major weed flora of the ex-
ing requires 20 to 200 man-days/ha depending on the seperimental site, followed by sedges. The major weeds
verity of weed infestation making it one of the highest wereMimosa invisa, Mollugo distica, Synidrella nodiflora
cost factor in total cost of cultivation. Use efbicides, among dicots andCyperus rotundusamong sedges.
mulching, intercroppingetc. can reduce weeding costs. Among the different pre emergence herbicides teBtied,

ron was the most effective one at both the ratesppfi-

* Corresponding author: prameelaagron66@yahoo.com cation as evidenced by the lowest weed dry matier pr
duction and highest weed control efficiencies (WCE)
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Table 1. Effect of pre-emergence herbicide application on tercropped green gram and on weed dry
matter production in tapioca

Cost of weed Mortality of Weed dry matter production Weed control Tgber
Treatment control green gram (g/m?) efficiency (%) yield
(z/ha) (%) 40 DAS 60DAS 20 DAS 60DAS /N3
Oxyflourfen 0.15 kg/ha 1937 100 53.00(7.31) 63.0(7.97y¢ 72 77 16.84
Oxyflourfen 0.20 kg/ha 2372 100 38.00(6.19) 45.67(6.79) 80 84 17.12
Pretilachlor 0.75 kg/ha 3625 16 96.33(9.85) 100.7(10.08)Y 48 64 17.75
Pretilachlor 1 kg/ha 4625 20 86.33(9.32) 90.67(9.574° 54 67 18.45
Fluchloralin 0.75 kg/ha 4825 0 60.33(7.79) 69.67(8.39y% 68 75 20.15
Fluchloralin 1 kg/ha 6250 0 60.00(7.76) 74.67(8.685° 68 73 19.73
Pendimethalin 1 kg/ha 6447 60 62.00(7.94) 85.00(9.264%¢ 67 69 18.00
Pendimethalin 1.5 kg/ha 9015 80 34.00(5.91) 53.30(7.34) 82 81 16.50
Diuron2 kg/ha 1865 100 8.00(2.95)  47.00(6.92) 96 83 19.65
Diuron3 kg/ha 2835 100 5.67(2.56) 28.00(5.369 97 90 18.92
Control (no herbicide 0 186.67(13.68) 277.30(16.669) 0 0 21.11
application)
LSD (P=0.05) - - 17.59 25.70 - - NS

DAS — Days after spraying, *Weed dry matter proitucarey x + 1 transformed values and the valudisé parenthesis are original values,
In a colume the values followed by same alphahgigscript do not differ significantly duncan’s tiple range test (DMRT)

(Table 1). However, the WCE declined by 13 and sevenoca, fluchloralin 0.75 kg/ha can result in good weed con
per cent respectively at lower and higher doses dbes trol with a saving of 61% over hand weeding. In a pure
not seem to be a good herbicide in tapioca interempp tapioca crop the herbicide Diuron 2kg/ha is effecfinre
with legume either for green manure or grain pueghse excellent weed control with the least cost with a sawging
to the 100% mortality of the green gram. The scope of 86% in costs compared to manual weeding.

using diuron 1.6 kg/ha was reported for chemical weed SUMMARY

control in tapioca grown in sandy loams (I.C.T.A. 1975). . . . .
P g y ( ) Tapioca Manihot esculent&rantz) is a high carbohydrate

Fluchloralin at both the rates of application wagfi tropical tuber crop relished for its taste by thegteaf

to give moderate control of weeds with 68% WCE. In yargja. Both the method of planting adopted and grow
fluchloralin trented plots, WCE was recorded 75 and 73% papit of cassava gives opportunities for luxurious dvee

at the of 0.75 and 1 kg/ha , respectively byléy indicat- growth during the initial stage of the crop anddeethe
ing the long residual action of the herbicide coradaio  ¢rop is prone to weed competition during the first 2-3
Diuron. The mortality percentage of green gram sown mgnths after planting. The present study was caoigd
was zero indicating its at most suitability in tagicand  jith the objective of identifying a good pre emergence
legume intercropped situation. herbicide for tapioca as a labour saving and chesien.
Pretilachlor cannot be considered as a suitable herbi-Diuron was the most effective herbicide as eviderned
cide because of the mortality caused to the legumegthigh the lowest weed dry matter production and highestdv
weed dry matter and consequent lower WCE. Though thecontrol efficiency (WCE). This was not found a good
use of oxyflourfen at higher rates is comparable dith herbicide in tapioca intercropped with legume eitfogr
ron in WCE, it also caused 100% mortality to the legume. green manure or grain purpose due to the 100% mgrtalit

With regard to the phytotoxicity to the herbicides to Of the green gram. In legume intercropped tapioca,
the tapioca crop, no such effect was observed forofiny ~ fluchloralin 0.75 kg/ha resulted in good weed contrich

the herbicides tested, since the pre emergence fiarbici @ c0St saving of 60% over hand weeding. In a pufedap
action is mainly on the germinating seeds. crop the herbicide Diuron 2 kg/ha resulted in excellent

weed control with least cost. A saving of 86% in gost

Diuron 2 kg/ha resulted in the lowest cost of weed was effected compared to manual weeding.

control, which is only 15% of the cost of hand weeding
Weed control by oxyflourfen also resulted in a more or REFERENCES )
less similar expenditure. The cost of weed control with I.C.T.A..1955.Annual ReportInternational Center for Tropical
fluchloralin at the lower dose of 0.75 kg/ha was 39% of Agriculture.

that for hand weeding. Pendimethalin was the costliest
among the herbicides.

Lebot V. 2009.Tropical Root and Tuber Crops: Cassava, Sweet
Potato, Yams and Aroid€AB International, USA. 56 p.

. . . . Onwueme IC. 1978The Tropical Tuber Cropgohn Wiley & Sons,
It can be inferred that in legume intercropped tapi- New York. 129 p.
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Chemical weed control in crop cultivation has be- and two cut halves were joined together using adbesiv
come indispensable, particularly due to high costeanutie tape. The muslin cloth was tied to one end and fitwen
scarcity of labors during the peak period of demésda open end processed untreated soil was added into col-
result, herbicide consumption in the country has shownumns. The known amount of soil (6 kg) was packed by
an increasing trend during the recent years. Wighith gently tapping the columns. One day before the heldici
creasing awareness and concern for environmentd qua application, 500 ml water was added from the top to pre

ity, it is important that we consider not only tHéeetive- condition the soil and allowed to drain naturally.
ness of a pesticide, but also its persistence and mahility Pendimethalin was added directly to column aftirtion
soail. with 10 ml water at recommended dose (1.0 kg/ha) and

The relative vertical movement (leaching) of her- doub_le the recommended dose (2.0 kg/ha). The herbicide
bicide in soil influences the weed control effectiveme  required was calculated based on open surface atea (
carryover and the potential for the environmental prob- face area of a circlers™ ). 200 ml of water was ddde
lem. Typically, pesticide leaching is of critical conge ~ tWo split doses of 100 ml at 8.0 AM and 5.0 PM every day
when it moves into ground water or another locagios- to encourage movement of herb|C|de._A set of columns
ing an increased risk to human being and/or theramvi ~ Was gsed without herblc!de for comparison. At the @&nd
ment. Movement of herbicide in soil depends upon manythe trial (7 days) adhesive tape was cut and thengol
factors, including chemical properties of herbicide, soil Was split vertically into two halves by passing rhetae
factors as well as intensity and frequency of rairsal ~ @long the joint. The herbicide activity was deterrdiae
applied water. In general, the mobility of a giversslaf ~ different depths through bioassay by using maizeeas s
herbicide is inversely related to their adsorptititysoil. EIt!V(hatpflanL by _fori[tow'ggdthe s_tahr:da;rd Procelguie- Plant

) . . eight, fresh weight and dry weight of maize plaate re-
Pendimethalin (N-(1-ethylpropyl)-3,4-dimethyl-2,6- ;
dinitroaniline) belonging to dinitroaniline groupave proved corded 21 days after sowing and presented belole(T:.

its effectiveness as herbicide in number of cropsotk The growth of maize due to pendimethalin was af-
trols wide spectrum of annual broad leaved weeds andected in the upper layer of soil up to 5 cm at recom-
grasses (Tripathét al. 1993). A laboratory column ex- Mmended dose (1.0 kg/ha) and up to 10 cm at double the
periment was conducted to understand leaching balravi recommended dose. This reveals that pendimethatia do
of pendimethalin in sandy clay loam soils of Northern not leach below 10 cm in soil even at double the recom-

Madhya Pradesh, mended dose. Gowd al. (1993) reported that mobility
Surface soil sample (0-15cm) from the surrounding ©f Pendimethalin in the 0-5 cm layer was greater &an

area of the Research Farm College of AgricultUMSIRVV, 10 cm depth an(_JI very little movement occurrt_ad at 10-15

Gwalior that was never treated with any herbicideewe €M depth. Sondhia (2007) reported that approximately 80%

collected, air-dried and passed through a one rexesi of applied pendimethalin was found distributed in 0-12

The soil was sandy clay loam in texture ( sand 55.2%, siltcm soil depth indicating slow mobility of pendimethalin in

19.4% and clay 25.4%) with organic carbon 0.30% and clay loam soil. Low leaching potential of pendinaet

pH 7.4. Polyvinyl chloride (PVC) columns (10 cm inter- Mmay be due to strong absorption of this dinitroanitirbi

nal diameter and 60 cm long ) were used in experimentcide as intrinsic mobility of herbicide in soil inversely

and arranged in a completely randomized designtivide related to its sorption to soil surface (Gustaf$ea5s). It

replications. Columns were cut vertically into two part indicates that under normal conditions of averagefaill

the risk of ground water contamination with pendhmaén

is negligible.

*Corresponding author: ashaaroragwl@gmail.com
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Leaching behaviour of pendimethelin in sandy-cten soil of northern Madhya Pradesh

Table 1.Effect of pendimethalin on growth of maize plant in soil fom different depths

Recommended dose Double the recommended dose
(1.0 kg/ha) (2.0 kg/ha)
Soil depth (cm)
Plant Fresh weight Dry weight Plant Fresh weight Dry weight
height (cm) (g/plant) (g/plant) height (cm) (g/plant) (g/plant)
0-5 10.12 0.347 0.043 8.68 0.266 0.038
5-10 14.3¢ 0.491 0.057 9.73 0.39: 0.044
10 - 15 15.00 0.492 0.064 13.01 0.491 0.054
15-20 13.70 0.515 0.060 13.44 0.486 0.059
20 - 25 13.24 0.469 0.060 13.45 0.508 0.062
25 -30 14.61 0.497 0.065 14.14 0.485 0.063
30-35 14.47 0.481 0.061 13.67 0.492 0.060
35-40 14.00 0.517 0.059 14.00 0.500 0.059
40 — 45 14.44 0.498 0.061 14.47 0.498 0.060
45 - 50 14.33 0.504 0.062 13.73 0.501 0.062
Control (no herbicide)* 14.14 0.505 0.064 14.14 k5 0.064

* Mean of all (10) values at different depths

SUMMARY REFERENCES

A laboratory column experiment was conducted to studch"""‘\"/la s_ﬁJ' ?eV:r?ddi;selsﬁaﬁnowgzeljcc:iif?grilﬁosvécijlam'\ggg.r;ggg
the leaching behaviour of pendimethalin in sandy clay soil bty of p y

. . gimes : quantification by bioassay. pp. 113-116Idtegrated
of Madhya Pradesh. Soil sample (0-15cm) was packed in  \yeed Management for Sustainable Agricult@eceedings of

PVC columns and conditioned by adding water one day Indian Society of Weed Science International SyriysosHisar,
before the herbicide application. Pendimethalin wasdcdde Haryana, 18-20 November Vol.Il
directly to column after dilution with 10 ml water at Gustafson DI. 1995. Development of novel activegaients. pp.
recommended dose (1.0 kg/ha) and double the  153-161. InPesticide Risk in Ground Waté. Vaghi and E.
recommended dose (2.0 kg/ha). Water was added every Funari, (Eds.) Boca Raton, FICRC.
day to encourage movement of herbicide. After seagn,d  Sondhia S. 2007. Evaluation of leaching potentighendimethalin
the column was sp“t Vertica”y into two halves. The in clay loam soilPesticide Research Journa® : 119-121.
herbicide activity was determined at different depths Tripathi B, Kumar CPC, Rengarajan T, Chandurkar a8
through bioassay by using maize as sensitive plat. Th ~ Viayalakshmi. 1993. Pendimethalin and metolachésidues
growth of maize due to pendimethalin was affectethe in soil and thglr effect on soil m!croflora, weeggkstrum and
. green peas (Pisum sativum L.) yield. pp. 98-100inkegrated
upper layer of soil up to 5 cm at recommended dbse ( Weed Management for Sustainable Agricult®ceedings of
kg/ha) and up to 10 cm at double the recommended dose  |ngian Society of Weed Science International SyriyposHisar,
This reveals that pendimethalin does not leach bé&low Haryana, 18-20 November Vol.Il.
cm in soil even at double the recommended dose.
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Weeds are posing a serious problem in winter crop. Floristic composition and quantative charactersystud
Floristic composition in such habit represents timel lof was done by transect method through 50x50 cm quadrat
weed species that occur in the particular agroystes.. laid at every one meter alternative segments faprup-

In contrast, lake margins are specialized terrédtaai- land to lower lake margins at bimonthly intervalsres-
tats that are characterized by slight slopping tcgyuigy, ommended by Hanson and Churchill (1965) and Muller
host of agricultural operations mainly during wingea- Dombois and Ellenberg (1974) by using following formu-

son due to cyclic inundation or submergence and someae:
time extreme dry conditions due to scarcity of ralinin

rainy season, and extremely dry condition in summes. Th -  Number of quadrats in which species occurg, o
sites are usually cultivated every year during avirsea- Total number of quadrats samp
son for mixed crop of wheat and mustaRhabj). Lake ( F= Frequency)
margins are I_|teraIIy passing through crltl_cal phaseof ec D= Total number oqudratssamplel
logical transition and are being converted into ‘tdvbewls’ D =Densi

at alarming rate leading to swampification (Sinhd dha (D =Density)

2008). Various workers have given accounts of weed flora Basal cover = Average basal area x de
production and competition in certain agro-ecosystems Wh Av_farag_e ba?altarea;rrz cm t
(Soni and Ambasht 1977, Singh and Ambasht 1986). There (Where ri:radius of stem at emergent po
is still paucity of information of such kind of slyion a
lake margin.

x100

The collected weeds were identified by using floras
) o , . of Bor (1958), Srivastava (1976) and Saginal. (2010).
The study was carried out near ‘Gujar Tal' (24p 6= The collected plant materials have been depositabiein

25p 5N and 80-82p E longitude) in the North western o harjym of Botany Deptt. of T.D. College Jaunpur (U.P.)
region of Jaunpur (Uttar Pradesh) 28 km to the west of

Khetasarai market. The study site (50x200m) was of 5- 1he weed species encountered during mixed winter
15p slope. The texture of soil was more or less Sandycropplng at bimonthly intervals are listed (Table 1). There
clay loam (0-10 cm) and clay loam at two depths (10-20 were tptal 36 _and 353 weed species recorded on the two
and 20-30cm), pH of soil varied from 7.8 to 8.0 in the SaMPling datese. 28" Dec., 2008 and 27Feb., 2009.
respective three depths and soil moisture 14.79 to 19.30%! & maximum number of weeds was of Poaceae followed
(Singhet al. 2010). The climate is typically monsoonic y Asteraceae and others. Among thes_e weegl SPecCies,
with three different seasorsz., summer, rainy and win- ~ SOM€ Were present throughout the cropping periatieSo
ter. The total annual rainfall from April, 2008 to March, gppeared at later S_tage of crop and few showed shorter
2009 was 1346.8 mm out of which 1295.4 mm was in e cycle. The maximum frequency (65 and 72%), den-
rainy season. But rainfall during winter croppingiper sity (54.19 and 99.80Anand basal cover (1.084 and 2.994

was 2 and 1.2 mm in the respective months of January®™/M) was ofCynodon dactyloriollowed by Cyperus
and February, 2009. rotunduswith its peak frequency (55 and 41%), density

(12.04 and 10.92/fnand basal cover (0.241 and 0.328
cn¥/n?) on the two respective sampling dates. It clearly
indicates that these weeds have flourished well by vegeta
tive propogation and by their competitive abilitydom-
parison to other weeds. It provided a clue to spedie
versity in a community and each species that lsaswn
range of ecological amplitude which indicate the condi

*Corresponding author: mahendrapratapsinghtdpg@gmail.com tion of the habitat.

After the flood-water receded, ploughing was done
at the study site in the second week of November, 2008.
Wheat {Triticum aestivumvariety ‘Malvi 234’) and mus-
tard Brassica compestris variety ‘Varun@ype, 59) were
sown together by applying 32 kg nitrogen and 23 kg phos-
phorous/ha.
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Floristic composition of weeds in mixed winter cap Gujar lake’s margins in Uttar Pradesh

Table 1. Floristic composition, frequency, density and bas$cover of herbaceous weeds and mixed win-

ter crop
Frequency (%) Density/m Basal cover (cm/f)
Plant species Family
Dec Feb Dec Feb Dec Feb
Alternanthera sessili(Linn.) Dc. Amaranthaceae 2 4 0.09 0.26 0.004 0.018
Amaranthus viridi<Linn. Amaranthaceae 2 4 0.03 0.14 0.006 0.014
Anagallis arvensi.Linn. Primulacea 47 36 3.21 2.9t 0.22¢ 0.01¢
Avena sterilidinn. Var. culta Poaceae 2 3 0.03 0.07 0.002 0.005
Blumea laciniatég(Rox.) Dc. Asteraceae 3 5 0.14 0.21 0.011 0.025
Brassica campestrisinn. Brassicaceae 98 76 7.03 2.08 0.913 0.437
Chenopodium albu Linn. Chenopodiaceae 52 43 212 2.09 0.170 0.200
Chrozophorarottlel A. Juss. Euphorbiaceae 3 4 0.04 0.07 0.004 0.064
Cynodon dactylo(Linn.) Pers. Poaceae 65 72 54.19 99.80 1.084 2.994
Cyperus rotundt Linn. Cyperaceae 55 41 12.04 10.92 0.241 0.328
Dichanthium annulatur(Forssk.) Stapf Poaceae 21 19 3.20 1.30 0.064 0.039
Eclipta prostrat: (Linn.) Linn. Asteraceae 16 8 157 041 0.031 0.025
Eragrostis atroviren(Desf.) Trin. Poaceae 9 5 141 191 0.056 0.076
Euphorbia thymifolisLinn. Euphorbiaceae 11 9 0.89 0.72 0.031 0.012
Gnaphalium indicut Linn. Asteraceae 9 7 0.29 031 0.008 0.012
Ipomoea aquatic Forsk. Convolvulaceae 3 - 0.09 - 0.001 -
Lathyrus sativu Linn. Fabaceae 8 4 0.24 0.18 0.013 0.011
Launaea asplenifoliHk. F. Asteraceae 6 10 0.16 0.29 0.006 0.015
Linum usitatissimurLinn. Linaceae 8 5 0.19 0.14 0.009 0.018
Lippia nodifloraA. Rich. Verbenaceae 6 4 143 1.01 0.057 0.051
Melilotus indica(L.) All. FI. Fabaceae 8 11 0.29 041 0.017 0.029
Nicotiana plumbaginifolieViv. Solanaceae 3 7 015 029 0.011 0.026
Oryza rufipogon Griff. Poaceae - 3 - 0.14 - 0.005
Parthenium hysterophoriLinn. Asteraceae 7 14 0.29 147 0.012 0.074
Paspalidium flavidun(Retz.) A. Camus Poaceae - 9 - 1.10 - 0.209
Phalaris minorRetz. Poaceae 17 14 110 161 0.022 0.029
Polygonum barbatu Linn. Polygonaceae 3 4 0.24 0.19 0.006 0.005
Polygonum plebeiu Linn. Polygonaceae - 4 - 0.43 - 0.017
Polypogon monsplen: Linn. Polygonaceae 4 3 0.02 0.09 0.006 0.004
Potentilla supineLinn. Rosaceae - 3 - 0.12 - 0.004
Rumex dentatulsnn. Polygonaceae 9 13 0.56 0.76 0.050 0.076
Salvia plebeiR. Br. Linn. Lamiaceae 7 1 0.25 0.02 0.004 0.008
Solanum nigruniinn. Solanaceae 3 5 0.08 0.10 0.004 0.008
Triticum aestivunLinn. Poaceae 100 100 102.66 108.07 7.186 12.968
Typha angustatainn. Typhaceae 5 4 0.05 0.03 0.010 0.007
Vaccaria pyramidat Medik Caryophyllaceae 4 3 0.10 0.08 0.015 0.014
Verbascum chinendann. Scrophulariaceae 3 4 0.06 0.10 0.001 0.004
Vicia hirsute(Linn.) S.F. Gray Fabaceae 3 4 0.05 0.14 0.001 0.005
Volvulopsis nummulariéLinn.) Roberty Convolvulaceae 2 4 0.06 0.12 0.001 0.003
Xanthium strumariurrLinn. Asteraceae 1 3 0.03 0.05 0.002 0.007
SUMMARY AsteraceaeCynodon dactylorwas the most dominated

Floristic study and variation in frequency, densitd hasal ~ Weed. The maximum frequency (65 and 72%), density
cover of crop and weeds were studied at bimonttéyvals ~ (54.19 and 99.80/pand basal cover (1.084 and 2.994
in a mixed wheat and mustard crop at Gujar lake imarg Cn/nt) were ofCynodon dactylorfollowed by Cyperus

in district Jaunpur (Uttar Pradesh). The total numifer ~ rotundus It was mainly due to their vegetative mode of
weed species recorded on"ZBcember, 2008 and #7  Propagation and by their competitive ability in the
February, 2009 were 34 and 37, respectively. Maximum favourable soil moisture, texture and nutrients caprbt
number of weeds was of Poaceae and followed by
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Southern track of Chhattisgarh has been heavily in- _ No.of individual species in each blc
fested by different weed flora throughout the year. The = Re'aive reauency = = i no. of species in each block * %
Southern Chhattisgarh comprises the geographical areamportance value index = Relative density + Relative frequency
of 32.63 lakh ha, out of which 6.56 lakh ha (20.1%) cul-
tivated and 21.63 lakh ha (65%) forest area (Anonymous'Veed flora of upland crops
2008). The cultivated area of upland have serious weeds  Total 20 weed species were found to infest the up-
problems which reduce the yield of upland crops. Someland crops at 20-35 days after sowing. Among these spe-
weeds have dominated this region because of congeniaties, 10 species were grasses, 1 was sedges and 9 be-
environment leading higher intensity. The crops suffer longed to broad leaved weeds (Table 1).

heavily in early growth stage from the weeds. Critical In all the blocksSpilanthes acmella, Celosia argentea
period of crop weed-competition has been identified as 5nqgpjgitaria adscendensiere the most dominant weeds.
20-30 DAS in upland capable to reduce the yield produc-The respective relative density of these weeds varied from
tion by 47 to 92 % (Bhadoriet al. 2000, Yadav 1998). 7 14 19 27.16% in five blocks, but higher percentages
Type of crop and soil properties has greatestentte on (27 1605) of density was recorded Bpilanthes acmella
the occurrence of weed species (Streieigal 1984, iy gastar block. Th&pilanthes acmellalone constituted
Andreaseret al 1991). The infestation of weeds is sig- 15.17, 27.16, 13.30, 15.17 and 12.02 % in Bakawand,
nificantly influenced by cropping pattern, weed con- gastar, Tokapal, Lohandiguda and Jagdalpur, respectivel

trol measures, moisture availability period and @mir 54 followed byCelosia argentegAndreasert al, 1991).
mental factors (Saavended al. 1980). Therefore, the

; - Among grasses, relative density Diigitaria
knowledge of weed species occurrence in crops of the .
region is necessary to plan and execute a propee@nd adscendensvas found to be higher (8.45, 12.35, 7.80,

: : 8.43 and 7.36% in Bakawand, Bastar, Tokapal,
nomical weed management schedule depending. Lohandiguda and Jagdalpur, respectively) than other

Survey was carried out in five weed dominqted blocks grasses observed on cropped fieBistaria glaucawas
namely Bakawand, Batar, Tokapal, Lohandiguda and occupied next t@igitaria adscendens relative density,
Jagdalpur from 7 villages.in Bastar district duringg@st- ¢ jittle lower inEleusine indica(5.06%) andDinebra
September and February-March, 2008 and 209, respecyetrofiexa (5.06%). The relative frequency (RF) and im-
tively. For studying the composition of weeds inpped  ortant value index (IVI) followed similar trend tcu-
and non-cropped areas, 70 fields were surveyed at@rou ing the floral composition in cropped lands in all blocks
were planned to establish sampling localities asibles  of Bastar district. Misra (1968) also recordBigjitaria
distance of about 5 Kms avoiding inhabited areas and du4scendenandSetaria glaucaas more rampant weeds in

plication. Five observations on density of individe@eds  pjand which need to be controlled on priority basis in
were recorded per field at single spot using quadi@b early stage of flushing.

x 0.5m) at 150 metre deep inside the fields as suggeste
by Raju (1977). Average values of relative weed density,

eed flora of Rabi crops

relative frequency of individual weeds and importaveiue Wheat and mustard are more prominent crops or
index (IVI) were calculated by given formula for each mixed cropping inRabi under assured irrigation in the
blocks separately. o _ region otherwise fields are left in fallow (Rice-fallow sys
Relative density = — ~o-0f indvidualspecie -, tem). This system provides good seed bank of weeds fo
No.of total species comingKharif season. IRabi, all 70 sites taken under
survey were found to infest with 13 major weeds, ottiwhi
*Corresponding author: adi_197753@rediffmail.com 4 were grassy, 9 broad leaved weeds. Rhabi season
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Predominant weed flora of cropped and non-croppeld$ of Bastar in Chhattisgarh

Table 1. Weed flora in different blocks of Bastar district h upland cropping

Bakawand Bastar Tokapal Lohandiguda Jagdalpur

Upland cultivation RD RF VI RD RF VI RD RF VI RD RF VI RD RF VI
(%) (%) (%) (W) (%) %) (%) (%) (%) (%) @) (%) (%) W) (%)

Celosia argentia 8.43 10.42 18.84 12.35 9.0921.44 7.8014.29 22.08 8.43 14.29 22.71 7.3610.42 17.78
Ageratum conyzoides 6.74 6.25 12.99 8.64 6.0614.70 6.42 7.14 13.56 6.74 7.14 13.88 6.20 6.25 12.45
Spilanthes acmell 15.17 10.4z 25.5¢ 27.1€ 9.0936.2513.3(14.2¢ 27.5¢ 15.17 14.2€ 29.4f 12.0210.4Z2 22.4Z
Amaranthus virdi 3.37 2.08 5.4t 1.2% 3.03 4.2€¢ 3.67 0.0C 3.67 3.37 0.0C 3.37 3.88 2.0¢ 5.9€
Physallis minim 1.69 2.08 3.77 0.0C 3.03 3.03 2.2¢ 0.0C 2.2¢ 1.6¢ 0.0C 1.68 2.71 2.0¢ 4.8C
Euphorbia geniculat 2.81 4.17 6.9¢ 0.0C 4.55 4,55 3.21 357 6.78€ 281 3.57 6.38 3.4¢ 4.17 7.6€
Mpllugo pentaphylla 3.37 4.17 7.54 1.23 3.03 4.26 3.67 3.57 7.24 3.37 3.57 6.94 3.88 4.17 8.04
Phyllanthus niruri 449 4.17 8.66 3.70 455 8.25 459 357 8.16 4.49 3.57 8.07 4.65 4.17 8.82
Digitaria adscendens 8.43 6.25 14.68 12.35 6.0618.41 7.80 7.14 14.94 8.43 7.14 15.57 7.36 6.25 13.61
Eleusine indica 5.06 4.17 9.22 494 455 9.48 505 357 8.62 5.06 357 8.63 5.04 4.17 9.21
Chloris barbet: 2.25 2.08 4.3 0.0C 3.03 3.03 2.7¢ 0.0C 2.78 228 0.0C 2.25 3.1C 2.0¢ 5.18
Brachiaris raptan: 3.37 4.17 7.54 1.2Z 455 578 3.67 357 7.24 337 357 6.94 3.88 417 8.04
Echinochloa colon 3.93 6.25 10.1¢ 247 6.0€ 8.53 4.1% 7.14 11.27 3.9¢ 7.14 11.0¢ 4.2€ 6.2t 10.51
Dactylocticum aegypticu 3.37 4.17 7.54 1.2% 3.02 4.2€ 3.67 357 7.24 337 3.57 6.94 3.828 4.17 8.04
Ischaemum rugosa 3.37 417 7.54 123 455 5.78 3.67 357 7.24 3.37 357 6.94 388 4.17 8.04
Dicanthium annulatum 5.06 6.25 11.31 4.94 6.0611.00 5.05 7.14 12.19 5.06 7.14 12.20 5.04 6.25 11.29
Cyperus iria 3.37 6.25 9.62 1.23 6.06 7.30 3.67 7.14 10.81 3.37 7.14 10.51 3.88 6.25 10.13
Dinebra retroflexa 562 2.08 7.70 6.17 3.03 9.20 550 0.00 5,50 5.62 0.00 5.62 5.43 2.08 7.51
Paspalum dilatur 3.37 4.17 7.54 1.2Z 455 578 3.67 357 7.24 337 357 6.94 3.88 417 8.04
Setaria glaice 6.74 6.25 12.9¢ 8.64 6.0€14.7C 6.4z 7.14 13.5€¢ 6.74 7.14 13.8¢ 6.2C 6.2t 12.4%

RD - Relative density; RF - Relative frequency; Mmportante value index

was dominated by broad leaved weeds than grassy weed¥Veed flora of non-cropped areas

Over allSphaeranthus indicy47.65, 15.14, 22.41, 15.00 Non-cropped area constituted of forest plantation,
and 11.40 % in Bakawand, Bastar, Tokapal, Lohandigudawastelands, roadsides and extreme uplands in thg stud
and Jagdalpur, respectively) was most dominant weedsin all blocks, 11 species were observed in surveyeskare
followed by Chenopodium albunfl4.12, 12.96, 17.14,  of which 3 were grassy and 8 were broadleaved weeds
20.00 and 14.81% in respective blocks) d@iditaria (Table 3).Chromalaena odorat€20.54, 23.33, 17.93,
adscenden$12.94, 12.04, 15.52, 15.00 and 7.41 % in 22.73 and 17.27 in Bakawand, Bastar, Tokapal,
Bakawand, Bastar, Tokapal, Lohandiguda and Jagdalpurl ohandiguda and Jagdalpur, respectively) was higher in
respectively) Melilotus indica, Melilotus albaPhysalis arresting relative density wheredtyptis suaveolens
minima and Cleome viscosavere major broad leaved (22.32, 25.36, 19.31, 25.31 and 19.09% in respective
weeds in Bakawand and Jagdalpur (Table 2). blocks) was next t€hromalaena odoratdn plantation

forest and boundaries of forest.
adscendensvas found in wheat crop under late sown

SUMMARY
(December-January). This weed was reported to sup- , . . :
press wheat (Bhan 1992). The grasses Dil@nthium The cultivated area of upland is having serious problem of

annulatunmandPhalaris minorwere lesser in relative den-  Weed infestation which declines the yield of uplaraps.

sity in Bakawand, Bastar, Tokapal, but little higher in S°Me weeds spread fast in this region because of

Lohandiguda and Jagdalpur. Distribution of weed fuea favourable environment in crops, forest plantation and
found dependable on land situation (Streittigl. 1984). natural forest. Weed dominated blocks namely Bakawand,

) o ) Batar, Tokapal, Lohandiguda and Jagdalpur selecting 7
__In Rabi season, IVl ranged (:‘rom 0% &fhalaris 1596 from each block of Bastar district duringgiist-
minor in Tokapal, block and 42.02% Ghenopodium al- * geptember and February-March, 2008 under national

bumin Jagde}lur b,IOCk' The mgximum important value in- Agricultural Innovative Project. In all the blocl&pilanthes
dex was noticed ii€henopodium albunt30.25, 35.19,  ;ome)ia; Celosia argentia and Digitaria adscendesese

15.94, 12.40 and 42.02 5 in Bakawand, Bastar, Tokapal,ye most dominant weeds in upland cropping. Amoegeth
Lohandiguda and Jagdalpur, respectively) during SUIVeY\yeeds Sphaeranthes indicud 7.65, 15.14, 22.41, 15.00

(Table2). and 11.40% in Bakawand, Bastar, Tokapal, Lohandiguda

Under grassy weeds, heavy infestatiorDgfitaria
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Table 2. Weed flora in different blocks of Bastar districtin Rabi cropping

Bakawand Bastar Tokapal Lohandiguda Jagdalpur

Rabi cultivation RD RF VI RD RF VI RD RF VI RD RF VI RD RF VI

(%) (%) (%) (%) (%) (%) (%) (%) (%) (%) (%) (%) (%) (%) (%)
Chenopodium album 14.12 16.13 30.25 12.96 22.22 35.19 17.24 37.50 15.94 20.00 35.94 12.40 14.81 27.21 42.02
Melilotus indica 7.06 9.68 16.74 7.41 11.11 1852 6.90 12,50 7.25 10.00 17.25 7.44 11.11 18.55 29.66
Melilotus albe 8.24 6.45 14.69 8.33 5.56 13.89 8.62 0.00 8.70 5.00 13.70 8.26 7.41 15.67 23.08
Anagalis arvensis 588 6.45 12.33 6.48 5.56 12.04 5.17 0.00 5.80 5.00 10.80 6.61 7.41 14.02 21.43
Vicia sativa 471 323 793 556 0.00 556 3.45 0.00 4.35 10.00 14.35 5.79 3.70 9.49 13.19
Medicago denticulata 7.06 6.45 1351 7.41 556 12.96 6.90 0.00 7.25 5.00 12.25 7.44 7.41 14.85 22.26
Physalis minima 3,53 3.23 6.76 1.85 0.00 1.85 0.00 0.00 0.00 0.00 0.00 2.48 3.70 6.18 9.88
Cleome viscos 588 6.45 12.33 6.48 5.56 12.04 5.17 0.00 5.80 5.00 10.80 6.61 7.41 14.02 21.43

Dicanthium annulatum 7.06 6.45 1351 7.41 556 12.96 6.90 0.00 7.25 5.00 12.25 7.44 7.41 14.85 22.26

;g'gﬂ}gg;”s?rum 3.53 3.23 6.76 4.63 0.00 4.63 1.72 0.00 2.90 0.00 2.90 4.96 3.70 8.66 12.36

Phalaris minor 235 645 8.80 3.70 556 9.26 0.00 0.00 1.45 5.00 6.45 4.13 7.41 11.54 18.95
Sphaeranthes indicum 17.65 12.90 30.55 15.74 16.67 32.41 22.41 25.00 20.29 15.00 35.29 14.88 11.11 25.99 37.1
Digitaria sangunali: 12.9¢ 12.9C 25.8¢ 12.0¢ 16.67 28.7C 15.5z 25.0C 14.4¢ 15.0C 29.4¢ 11.57 7.41 18.9¢ 26.3¢

RD - Relative density; RF - Relative frequency; Mmportante value index
Table 3. Weed flora in different blocks of Bastar districtin non-cropped areas
Bakawand Bastar Tokapal Lohandiguda Jagdalpur

Non-croppedarea RD RF IVI RD RF M RD RF VI RD RF VI RD RF VI
%) (%) (%) (%) () (W) ) () ) () (%) (%) (%) (%) (%)

Chromalaena odorat  20.5¢ 19.20 39.77 23.3¢ 13.8¢ 37.2: 17.9% 26.67 44.6( 22.7¢ 26.61 49.3¢ 17.27 19.2% 36.5(
Hyptis suaveoler (L) 22.32 15.3¢ 37.7: 25.5¢ 13.8¢ 39.4¢ 19.31 20.0C 39.3! 25.7€¢ 20.0C 45.7¢ 19.0¢ 15.3¢ 34.4¢

Blumea lacer 14.2¢ 15.3¢ 29.67 15.5¢ 13.8¢ 29.4¢ 13.1C 20.0C 33.1C 12.1z 20.0C 32.1z 10.91 15.3¢ 26.2¢
Lantana camer 4.4¢ 7.6¢ 12.1¢ 3.33 83 1167 55z 6.67 12.1¢ 3.0¢ 6.67 9.7C 5.45 7.6¢ 13.1¢
Rumex dentat 357 3.8t 7.4z 222 55¢ 7.7¢ 48: 00C 4.8: 15z 0.0C 1.5z 4.5t 3.8¢8 8.3¢
Gnaphaliunsupinun 1250 11.5¢ 24.0¢ 13.3: 11.1! 24.4¢ 11.72 13.3! 25.0¢ 9.0¢ 13.3t 22.4: 9.0¢ 11.5¢ 20.6:
Tribulus terrestris 357 385 7.42 2.22 556 7.78 4.83 000 4.83 3.03 0.00 3.03 5.45 3.85 9.30
Themeda triandr 71¢ 3.8t 10.9¢ 6.67 5.5¢ 122: 7.5¢ 00C 7.5¢ 00C 0.0C 0.0C 3.64 3.858 7.4¢
Cynodon dactylo 357 3.8t 7.4z 222 55¢ 7.7¢ 48: 00C 4.8: 758 0.0C 7.5¢ 8.1& 3.85 12.0:
Eragrostis pilos: 53¢ 7.6¢ 13.0f 4.44 8.3¢ 127¢ 6.21 6.67 12.87 6.06 6.67 12.7¢ 7.27 7.6S 14.9%

Paspalidium flavidum 2.68 7.69 10.37 1.11 833 944 4.14 667 10.80 9.09 6.67 1576 9.09 7.69 16.78

RD - Relative density; RF - Relative frequency; Mmportant value index

and Jagdalpur, respectively) was most dominant weeds o in cluster beanGyamopsis tetragonalobainder rain fed
followed by Chenopodium albungl4.12, 12.96, 17.14, condition.Indian Journal of Agronom#5:737-739.

20.00 and 14.81% in respective blocks) driditaria . Bhan VM.1992.Weed management a factor for sustityab crop
adscendeng12.94, 12.04, 15.52, 15.00 and 7.41% in production. pp. 63. IRroceeding of the XII National Sympo-
Bakawand, Bastar, Tokapal, Lohandiguda and Jagdalpur,  sium on Resource ManagemeRtA.U., Bikaner.
respectively)Chromalaena odoraté20.54, 23.33,17.93,  misra R. 1968Ecology work bookOxford and IBF publishing Co.
22.73 and 17.27 in Bakawand, Bastar, Tokapal, Ltd., New Delhi: 44p.

Lohandiguda and Jagdalpur, respectively) &typtis Raju R.1977Field manual for weed ecology and herbicide researc
suaveolenst. (22.32, 25.36, 19.31, 25.31 and 19.09% in Agrotech Publishing Academy, Udaipur, 288p.

respective blocks) were higher in arresting reladimsity Saavendra, Torres LG, Bermejo EH and Hildago B.188ience of

in respective blocks. environmental factors on the weed flora in croptire
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Sorghum $orghum bicolofL.) Moench) is a staple  potassium and half dose of nitrogen were applicdohasal
cereal grown during both rainKkarif) and post-rainy  and remaining half dose of nitrogen was side drksse
(Rabi seasons in the semi-arid and arid parts of India 30 days after sowing (DAS). Herbicides, as per treasnent
marginal and least fertile soils where only feweotbrop were applied in 500 I/ha spray volume with Knapsack
can survive. Weeds are a major deterrent in increasing thesprayer fitted with flat-fan nozzle. Pre-emergence
sorghum productivity, especially during rainy seadae herbicides were applied next day after sowing and pos
to wider row spacing, slow initial crop growth ragad emergence herbicides at 25 DAS. In weed free check,
congenial weather conditions for weed growth. Samghu weeds were removed manually twice at 20 and 45 DAS.
is mostly grown in rainfed areas, where soil moestand Weed density (species-wise) and total weed dry matter
nutrients are the most limiting factors. Weeds competewere recorded at harvest from2anea by placing a 50-
with sorghum for light, soil moisture and nutrients by 50-cm quadrate randomly at four places in each plot.
(Burnside and Wicks 1969, Smithh al 1990) and reduce  The oven-dried samples of weeds at harvest welgsaoh
the grain yield by 15 to 83% depending on crop cultivars, for nutrient content. Nitrogen was estimated by Micro-
nature and intensity of weeds, spacing, durationeddv  kjeldahl method, phosphorus by vanado-molybdo
infestation and environmental conditions (Mishra 1997, phosphoric method in nitric acid system and potassium
Stahlman and Wicks 2000). Therefore, appropriate weedwith flame photometry (Jackson 1967). The nutrient
management would help to improve sorghum produgtivi depletion was determined by multiplying the per cent
and input use-efficiency. Presently atrazine as pre-nutrient content in the plant with their respective dry
emergence is the most widely used herbicide for weedweights at harvest. The data on weeds were subjerted
control in grain sorghum. However, as sorghum is grow square root transformation before statistical anglysi
in moisture stress conditions, lack of soil moistoray
decrease the efficacy of pre-emergence herbicideseTh

is no effective post-emergence herbicide for broad- 2" ) 0 S 0
spectrum weed control in sorghum. The presentT”bUIus terrestris(11.9%) Euphorbia hirta(8.77%),

: : 5 o .
experiment was therefore conducted to evaluate newDlgera arvensig7.15%) Corchorus olitoriug6.1%) and

herbicides for weed control and crop safety in grain others @maranthus viridis, Ageratum cony_z_0|des,
sorghum. Trianthema portulacastrumAlternanthera sessilis, E.

geniculata,Cleome viscosaAchyrantheus aspera,

A field experiment was conducted during rainy Cyanotis axillaris(7.72%), followed bygrasses (27.8%)
season of 2009 at the Directorate of Sorghum Research(Brachiaria ramosa, Chloridarbata, Dactyloctenium
Rajendranagar, Hyderabad (AP) consisting of ten aegyptium(15.07%) Digitaria sanguinali(9.06%) and
treatments in a randomized block design with three others Echinochloa colongDinebra retroflexa, Panicum
replications (Table 1). The soil was sandy loam in texture, repens(3.57%) and sedges (5.6%yperus rotundys
low in organic carbon, available nitrogen and phoghor Application of herbicides reduced the weed population but
and medium in potassium content with pH 7.8. The crop all the post-emergence herbicides and oxyfluorefee (p
(cv. CSH 2Bwas sown in rows at 60 x 15 cm apart on 8 emergence) caused severe phytotoxicity on sorghum
July 2009. The crop was fertilized with 80 kg N and 40 resulting in poor crop yields (Table 1). Post-emergence
kg P,Os and 40 kg KO/ha. Entire dose of phosphorus and herbicidesiz.,Atlantis (mesosulfuron+idosulfuron), Almix
(chlorimuron+metsulfuron) and Total (sulfosulfuron +
metsulfuron) caused complete mortality of sorghlants.

The field was infested mainly with broad-leaved
weeds (66.6%) Rarthenium hysterophoru€4.7%),

* Corresponding author: jsmishra31@gmail.com In absence of competition from crop, weeds grew
‘Directorate of Weed Science Research, Jabalpur, Madhya profusely and accumulated higher dry matter even more
Pradesh —482 004 than that of weedy check. Infestation of weeds tjinout
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Table 1. Effect of herbicides on weeds, nutrient depletioand grain yield of sorghum

Nutrients depletion

: Weed population at harvest (no’jin Total weed Grain
Treatment (Eg)/ohs; a;—;I)Tcea?i];n i o dry weight yield _PYyweeds (kg/ha)
Broad-leaf Grasses Sedges Total  (g/m?) (kg/ha) N P K
Atrazine 500 Pre-em. 7.24 (51.95.82 (33.4)1.29 (1.16) 9.24(85) 123 2390 15.13 3.08 15.72
Pendimethalin 500 Pre-em. 8.24 (67.4) 1.47 (1.7) 2.64 (6.5) 8.72(76) 192 2053 29.57 6.14 29.11
Oxyfluorefen 200 Pre-em. 4.80 (22.5)1.18 (0.89)6.84 (46.3) 8.06 (64) 77 521 10.55 2.31 9.67
Metsulfuron methyl 4 Pos-ernm. 3.72 (136 8.22(67.1 1.29 (1.2 9.18(84 40t 834 71.2¢ 15.7¢ 64.3!
Carfentrazon 20 Pos-en. 427 (17.7 8.07 (64.6 1.65(2.2 9.28(80 34¢ 764 53.7%t 12.5¢ 57.0!
Atlantis (mesulfuro +  40C Pos-enm. 5.44(29.1) 759(57.1 0.71(0 9.36 (87 32C 0 33.2¢ 9.9Z 46.9¢
idosulfuron)
Almix (chlorimuron + 20 Post-em. 2.18(4.28.83 (75.5) 1.00 (0.5) 9.23(85) 349 0 53.7511.17 52.63
metsulfuron)
Sulfosulfuron + 40 Post-em. 144 (1.6)8.29(68.2) 1.58 (2.0) 8.55(73) 184 0 22.63 4.60 19.54
metsulfuron
Weed free chec - - 0.71(CO) 0.71(CO) 0.71(CO) 0.71(C.O) 0 2924 0 0 0
Weedy chec - - 7.57(57.1) 6.95(47.8, 1.65(2.2) 10.35107) 243 145¢ 31.5¢ 6.5€ 30.3¢
LSD (P=0.05) 1.66 1.46 1.03 2.29 83 683 6.3 38 8.4

*Data subjected to square root transformatibn €0x5). Values in parentheses are original
Pre-em.=Pre-emergence (1 DAS); Post-em.=Post-emmrg@5 DAS); DAS=Days after sowing

the crop growth period caused 50% reduction in grain sorghum. The experimental field was dominated with
yield of sorghum. Atrazine and pendimethalin each at 0.50broad-leaved weeds (66.6%) followed by grasses (27.8%)
kg/ha applied as pre-emergence were found safeo ¢ and sedges (5.6%). Infestation of weeds caused 50%
and resulted in good weed control and higher gyastd reduction in grain yield of sorghum. Application of
(2390 and 2053 kg/ha, respectively). Pendimethalin wasoxyfluorefen as pre-emergence, and metsulfuron methyl,
very effective against grassy weeds, resultingimidance  carfentrazone, atlantis (mesosulfuron+idosulfurolmixa
of broad-leaved weeds lik& hysterophorus, T. terrestris,  (chlorimuron+metsulfuron) and total (sulfosulfuron
Euphorbiaspp. andC. olitorius. Metsulfuron methyl,  +metsulfuron) as post-emergence caused mild to severe
Almix  (chlorimuron+metsulfuron) and Total phytotoxicity on grain sorghum resulting in poor gl
(sulfosulfuron+metsulfuron) provided good control of This showed that newly developed post-emergence
broad-leaved weeds but these herbicides were notieéfec  herbicides recommended in other grain crops areafet
against grasses. Vigorous growthf aegyptitiumand  for sorghum and therefore, screening of more number o
D. sanguinalissuppressed other weeds in weedy check. new herbicides is required.
Application of herbicides significantly influenced the REFERENCES
nutrient removal by weeds. Pre-emergence applicafion Burnside OC and Wicks GnA. 1969. Influence of weerhpetition
atrazine, pendlmethalm a|_1d oxyfluorfen significantly on sorghum growthileed Science7: 332-334.
reduced the nutrient depletion by weeds as compared to , , ) , )
weedy check (Table 1), mainly due to reduction in weed Jack;c\),? I\L/Itla 1I\$|367SS|I|ﬁ.hem|cal analysisPrentice Hall of India
dry matter accumulation of weeds. Application of post- o ew__e " , B
emergence herbicides caused greater depletionrigmtst Mishra JS. ;997..Cr|t.|cal period of weed comp(gtlmd Iossgs due to
. . . weeds in major field cropEarmers and Parliamerg3(6):19-20.
from soil due to vigorous weed growth in absence of crop. ) _
Satao and Nalamwar (1993) also reported that uncadroll Sa@0 RN and Nalamwar RV. 1993. Studies on uptaketregen,
. phosphorus and potassium by weeds and sorghuntlas in
weeds in sorghum depleted 29'94'_51'05' 5'03'1:,['58 and enced by integrated weed control. Integrated westagement
48.74-74.34 kg/ha NPK, respectively from soil. The for sustainable agriculture. pp. 103-107.Rroceedings of In-

findings gave an indication that newly developed post- ternational Symposium, Indian Society of Weed Seiéfisar,
emergence herbicides recommended in other cergad cro India, 18-20 November 1993 Vol. IIl.
are not safe for sorghum crop and hence screening ofsmith BS, Murry DS, Green JD, Wanyahaya WM and \&/eBk.
more new herbicides is required. 1990. Interference of three annual grass with gsarghum
SUMMARY (Sorghum bicolox. Weed Technologd: 245-249.

. . . . Stahlman PW and Wicks GA. 2000. Weeds and theitrabin sor-
A field experiment was conducted during rainy seasfon ghum. pp. 535-590. InSorghum: Origin, History, Technology
2009 at the Directorate of Sorghum Research, Hyderabad  and ProductionSmith, C.W. and Fredricksen, R.A. (Eds.).New
to evaluate the efficacy of new herbicide moleciregain York: John Wiley & Sons.
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should not exceed a total length of 200-250 words. Abstract should not have the words like 'will be explained or will be discussed'. Key words (5-
6) should be given at the end of the abstract and should be arranged alphabetically. Each key word should be started with capital letter and
separated by comma (, ) from other words.

Introduction: Introduction should be briefand to the point, cover the problem and should justify the work or the hypothesis on which it is based.
In introduction, a detail review is not necessary. However, to orient readers, important references about previous concepts and research should
be given. It should briefly state the currently available information and should identify the research gap that is expected to be abridged through
this investigation. Give preference to recent references from standard research publication unless it is of historical importance or a landmark in
that field.

Materials and Methods: This part should begin with information relating to period/season/year and place of study, climate or weather
conditions, soil type efc. Treatment details along with techniques and experimental design, replications, plot size etc. should be clearly
indicated. Use of symbols for treatments may be avoided and an abbreviation should be fully explained at its first mention. Crop variety,
methodology for application and common cultivation practices should be mentioned. Known methods may be just indicated giving reference
but new techniques developed and followed should be described in detail. Methods can be divided into suitable sub-headings, typed in bold at
first level and in italics at second level, if necessary.

Results and Discussion: Results may be reported and discussed together to avoid duplication. Do not mention and recite the data in the text as
such given in the table. Instead interpret it suitably by indicating in terms of per cent, absolute change or any other derivations. Relate results to
the objectives with suitable interpretation of the references given in the introduction. If results differ from the previous study, suitable
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