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ABSTRACT

A field experiment was.conducted during wet and dry seasons of 1995-97 to
study the effect of herbicidal weed-management practices in controlling weeds in
rice (Oryza sativa L.) and its residual effect on the succeeding lentil (Lens
culinaris Medikus) in rainfed lowlands. Pre-emergence mixture of anilofos+2,4—
DEE (0.3+0.5 kg a.i./ha) followed by 1 hand-weeding at 40 days after sowing in
rice recorded the lower population and dry weight of weeds significantly compared
-with butachior and pendimethalin in both crops. Weedy check till maturity in rice
reduced the grain yield of rice by §0.1% compared to weed-free till maturity. The
yield of succeeding lentil was the highest in the plots of rice which received
anilofos + 2,4-DEE as pre-emergence and 1 hand-weeding at 40 days after
sowing. This treatment also gave the higher benefit : cost ratio (2.50).
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In direet-seeded rice, problem of weeds
is severe due to germination of crop and

weeds simultaneously. Lentil is one of the

important grain legumes and cultivated
under a wide range of agro-ecological,
cropping system and management
variables. It is oftenly grown on the
- conserved moisture after rice.

- The present experlment was conducted
to study the efficacy of pre-emergence
mixture with sequentially applied herbicide
(post-emergence) or supplimented by hand-
weeding in controlling weeds in direct-

seeded rice and its carry-over effect on

succeeding lentil crop in rainfed lowlands '

of Uttar Pradesh. ,
MATERIALS AND METHODS .

The field experiment was conducted
during the wet season and dry season of
1995-97. The soil was sandy loam having
organic carbon 0.41%, with pH 8.1,
available N 234 kg/ha, P,0;, 21 and K,0
208 kg/ha. Fifteen treatments comprising
weedy check till maturity (T,); hand-
weeding twice [20-and 40 days after sowing
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(DAS)} (T,); butachlor + 2, 4-DEE

(1.0+0.6 kg a.i/ha) as pre-emergence (T;);

butachlor (1.0 kg a.i./ha) as pre-emergence
+ 1 hand-weeding 40 DAS (T,); butachlor

" + 2,4 DEE (0.75 + 0.5 kg a.i./ha) as pre-
emergence followed by 2,4-DEE (0.5 kg

a.i/ha) as post-emergence (25 DAS) (Ty);
butachlor + 2,4-DEE (0.75 + 0.5 kg a.i./ha)
as pre-emergence + 1 hand weeding 40
DAS (Ty); anilofos+2,4-DEE (0.3+0.4 kg
a.i./ha) as pre-emergence (T,); anilofos (0.4
kg a.i./ha) as pre-emergence + 1 hand-
weeding 40 DAS (Ty); anilofos + 2, 4-DEE
(0.3 + 0.5 kg a.i./ha) as pre-emergence
followed by 2, 4-DEE (0.5 kg a.i./ha) as
post-emergence (25 DAS) (Ty);
anilofos+2,4-DEE (0.3+0.5 kg a.i./ha) as
pre-emergence + 1 hand- weeding 40 DAS
(T,o); pendimethalin + 2, 4-DEE (1.0 + 0.6
kg a.i./ha). as pre-emergence (T,));
pendimethalin (1.0 kg a.i./ha) as pre-
emergence + 1 hand-weeding 40 DAS
(T,,); pendimethalin + 2,4-DEE (0.75 + 0.5
kg a.i./ha) as pre-emergence followed by
2,4-DEE (0.5 kg a.i./ha) as post emergence
(25 DAS) (T,;); pendimethalin + 2, 4 DEE
(0.75 + 0.5 kg a.1./ha) as pre-emergence + 1
hand-weeding 40 DAS (T, ,); and weed-free

till maturity (T;;) were laid out in

randomized - block ‘design with 3
replications.- ‘ '

All herbicides were sprayed using 600
litres water as per treatments in weed-free
treatment. The removal of weeds was

started from day 4 of sowing to till maturity

. of rice. While in rest of the treatments, the

weeds were not removed after specific
treatment. Rice variety ‘Mahsuri’ was
direct-seeded in lines at 25 cm row using

100 kg seed/ha. The rice crop was fertilized
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@ 100 kg N + 50 P,0O, + 40 K,O kg/ha. .
The full dose of P,O; and K,O and halif
dose of N were top-dressed in 2 splits, i.e.
tillering and panicle-initiation stage of rice.
The plot size was kept 20 m2. '
The experimental site was unchanged
during both years and lentil was sown first
week of December during both years
between 2 rows of rice by narrow-tyned
kudali without tillage. Lentil was fertilized

* @ 15 kg N/ha and top-dressed 40 days after

its germination.

The density and dry weight of weeds
were recorded from 0.25 m? quadrat placed
randomly at 3 placed in each plot. In case
of observation on weeds, the normality of
distribution was not seen and hence the

-values were subjected to VX +05

transformed prior to statistical analysis.

The visual crop toxicity rating was
recorded at 25 days after sowing using
rating scale of no toxicity to crop=0, and
complete kill=10. ’

In the cropping system, no definite
methodology is yet available for estimating
the carry-over effect of the treatments
imposed in the first crop on the succeeding
crop in a sequence. The weed population
and their dry weight in both rice and
succeeding lentil, grain and straw yields of
lentil were taken into consideration for
estimating the carry-over effect of weed- -
management practices applied in rice on
succeeding lentil crop. The plot-wise
differences between direct-seeded rice and
lentil for the above parameters were
estimated and statistical analysis performed
for drawing inferences as suggested by
Chondhary (1989).

The total rainfall received during wet



47 - SINGH ET AL

season (end June to end November), and
winter season (December to April) was
845.4 mm and 114.4 mm during 1995, and
743.6 mm and 133.0 mm during 1996. The

.other weather parameters like temperature,

~ humidity and moisture content were found
to. quite favourable for both rice andlentil
.crops.

RESULTS AND DISCUSSION B

The major weed species of the

experimental site in tice were Echinochlga
crus-galli (L.) Beauv., E. colonum (L.)
Link, Leptochloa chinensis (L.) nees, and
Cynodon dactylon L. among grasses;

Cyperus rotundus L., Cyperus difformis L. .

and Fimbristylis dichotoma (L.) Vahl.
among sedges; and Caesulia axillaris
Roxb.; Commelina benghalenszs L. and

Cynotis axillaris among the broad-leaved
weeds. Chenopodium album L., Melilotus’.

alba Pers., Melilotus indica L., Phalaris
minor Retz., Fumdria parviflora L.,
Anagallis arvensis- ‘L. and Cryperus

* rotundus L. were the major weed spemes'

- infesting lentil.

Weeds arid weed-control efficiency "

All the weed-management treatments -

.reduced the population and dry weight of
weeds significantly compared with weedy
check till maturity (T,) in both years (Table

_ 1). Treatments T,,and T, were at par with

- populatlon of weeds than rest of the
tréatments in both the years. Pre-emergence
. mixture of anilofos, butachlor and

- pendimethalin with 2,4-DEE recorded the

weed-control efficiency 63,69 and 60%
respectively, which was lower than their
rest of combinations. Higher weed-control

efficiency recorded with hand-weeding
twice (T,) and anilofos + 2,4-DEE -
supplemented with hand-weeding at 40

DAS (T,,) was mainly due to lower dry
weight of weeds. Similar results were

reported by Behra and Jena (1997). The
- post-emergence spray -6f 2,4-DEE in -
© treatments T,,T,, T,, reduced the density ‘
and dry weight of weeds significantly
compared with the application of pre- -

emergence mixture of anilofos, butachlor

and pendimethalin with 2,4-DEE during .
‘both years (Table 1). This reduction in - -

density and dry weight of weeds could be

attributed to the efficient control of late-

emerging weeds.

The hand-weeding twice and all the ..
combinations of anilofos recorded no
toxicity to rice. Pendimethalin showed -

higher toxicity in rice, followed by

butachlor. The highest toxicity (3.0and 3.5
- was recorded in 1995 and 1996 with pre-
. emergence application of pendlmethalm +
2,4-DEE, followed by 2, 4—DEE as post— o
~ emergence. X
Among the herbicidal treatments, pre-

emergence application of anilofos + 2,4—

DEE (0.3 + 0.5 kg a.i./ha) supplemented =
with 1 hand-weeding at 40 DAS (T 10) gave -’
 significantly higher panicles/m? grain and

straw ylelds Weedy check recorded the

lower number of panlcles and grain and

T, and T, but recorded s1gmﬁcantly lower Straw yields.

" 'The reduction in the grain y1eld due to
weedy check was 50.1%. Weed-free till

‘maturity gave significantly hlgher grain'

yleld in 1995 and in 1996 over rest of the

" treatments. The higher grain yield in above
treatment, could be attributed to more:
panicles/m?; and lower density and dry

' [Vol. 45, No3
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. Table 1. Weed populatlon, weed dry welght weed-control efﬁc1ency, pamcles/m gram and straw ylelds of rice as affected by weed-
: - management tneatments . .

[000Z 2oquiaidog

Treatment Weed populatlon - Weed dry ‘Weed Panicles/ Grain-yield : Straw yield "Crop

e B M M|

(NoJ/m?) (90DAS) .  weight(q/ha) . control m? , - (g/ha) . (g/ha) toxicity
— - - — efficiency A ' rating -
1995 1996 . 1995 1996 (%) 1995 1996 1995 1996 .

T, 256 (16.0) 282(168) 418 424 ) 188 168 18.1 283 314 .
T, 34(59) . 38(62) = 57 64 866 321 328 301 456 419 100
T, 130(114) '144(120) 148 - 161 630 - 220 255 229 353 317 175
T, " 4668) 50(7.1) 87 101 776 266 . 307 27.1 428 379 150
T, 114(10.7)  126(112) ~ 9.0 122, 746 243 269 236 . 3713 328 200
T, 42(65) 4668 73 . 85 810 293 318 28.1 46 396 175
T, C124(1L1)  136(117) . 122 137 . 689 227 26.8 23.2 369 320 100
T, 4265 4668 12 80 .819 276 - 318 27.2 42 379 100
T, 110 (105) 122(110). 97 - 106 75.6 253 277 239 380 330 100
o 34(59) 3362 © 67 12 83.4 314 325 29.9 452 412 100
3 134(11.6) 148(122) - 16.1 17.1 60.3 210 25.7 225 367 313 3.00
" 56(719) . 62(79) 103 . 119 734 255 293 274 408 383 225
i 118(109) 130(114) 124 13.4 69.6 234 266 - 234 370 326 325
" 6480) 7285 83 94 788 280 315 287 45 406 275
T, L _ ' 328 347 337 479 467 .
CD(®=005) 10 080 - 12 0.70 33 10 23 4.0 30 - 52

TLLNAT NO 108449 ANV HOId NI ’.'IO}I.LNOD daaM TVAIDITIdH

CV{(%) - 12.3 134' 11 S5 -10.3 13.1 C 126 11.5° ‘ 124 133 . : 143
Detalls of treatments are given under Materials and Methods '

ELY



Table 2. Weed population/m?, and dry weight, weed-control efficiency (at 50 days ) and lentil yield as affected by weed-control treatments

applied to rice _ ) ,
- Treatment Weed population/ Weed Weed-control - Grainyield Straw yield Benefit :
‘ ‘ " m? dry weight efficiency " (gfha) : (g/ha) . - cost
- (g/a) (%) : ratio
1995 1996 1995 1996 1995 1996
T, . 495 (22.3) . 483 (23.9) 13.8 S 9.5 9.7 113 ° 130 . 19
341 (18.5) v 309 (17.6) 91 34.0 10.3 11.0 - 124 13.5 22
379 (19.5) * 364 (19.4) 126 . 8.7 9.9 9.8 124 12.6 23
363 (19.1) 374 (18.4) 10.7 224 9.9 01 126 ‘ 129 22
371 (19.3) 352(17.9) 115 16.7 9.7 101 124 | 13.0 23
354‘(18.8) 332(19.0) 99 283 - 101 107 130 13.2- 24
- 359(19.0) 338 (18.4) 117 15.2 9238 10.2 12.7 129 23
334 (18.3). © 312 (16.7) 10.0 275 101 108 131 13.2 23
351187, - 307(17.5) "105 239 10.0 10.6 12.9 130 . 24
T, 318 (17.8) - 290(16.4) 94 - 319 110 . 11.0 133 134 25
T, 375(19.9) 351 (18.8) 134 29 9.5 9.5 120 - 126 20
T, 349 (18.7) 323 (18.2) 114 174 9.7 9.7 12.5 129 20
T, 364 (19.1) - 351 (18.5) 122 11.6 - 96 96 - 124 128 21
T, 336(18.3) 314 (16.7) 105 239 10.0 9.8 129 12.7 22
T, 317 (17.8) 299 (17.3) * 90 348 11.0 11.8 127, 14.0 21
CDh (P=0.65) 13 13 040 3.7 1.1 14 - 1.0 .10 '

CV (%) . - 10.5 11.7 12.2 - 118 103 - 9.9 89 10.8

Details of treatments are gi.ven'under M_atex_'ial.s and Methods

bLy
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weight of weeds. Higher graih and straw

~ yields under treatment T., or T was mainly

because of lower weed populatlon and dry
weight which offered better crop-weed
competition in favour of crop resulted in
higher yield of rice. These findings are in
close conformity with those of Tuteja ez al.
(1995) and Moorthy (1997). ‘Post-
emergence application of 2,4-DEE @ 0.5
kg a.i /ha increased the grain yield over pre-
emergence herbicide mixturé alone
treatments which was because of efficient
control of late-emerging weeds with post-

“emerence 2,4-DEE.

Residuai effect

The residual effect on succeeding lentil
was found significant. Pre-emergence
application of anilofos + 2, 4 DEE (0.3 +
0.5 kg a.i./ha) supplemented by 1 hand-
weeding at 40 DAS (T, ) to rice reduced the
population and dry weight of weeds in
lentil significantly, indicating its increased
carry-over effect in suppressing weed
population with significant increase in
yields of lentil (Table 2). Moody et al.

(1983) in rice-rice cropping sequence.

reported that plots with best weed control in
the first crop recorded lower weed weight
and higher seed yield in the second crop.
Pre-emergence herbicide mixture followed
by post-emergence 2,4-DEE to rice
recroded the lower population and dry

. weight of weeds and higher grain yield of

lentil over pre-emergence herbicide mixture
alone.

Application of anilofos, butachlor and
pendimethalin followed by 1 hand-weeding

~ at40 DAS (T, T, T},) in rice also recorded
the lower weed population and higher yield
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of succeeding lentil revealing the increased
carry-over  effect. Rajendran” and
Kempuchetaly (1998) recorded the
minimum population and dry weight of
weeds and higher yield of succeeding
groundnut in plots of rice received pre-
emergence herbicide followed by 1 hand-
weeding or herbicide -mixture (pre-
emergence)-followed by 2,4-DEE as post-

‘emergence.

Economics

The benefit : cost ratio of rice—lentil
sequence was higher under treatment T,
followed by T, and Tj. The higher retumn in
these treatments was mainly owing to
higher grain yield of rice and succeeding
lentil with lower cost than weed-free till
maturity treatment.

Thus pre-emergence application of
anilofos + 2,4-DEE (0.3 + 0.5 kg a.i./ha)
supplemented either with 1 hand-weeding

.at 40 days or 2,4-DEE as post-emergence:-

application and or anilofos (0.4 kg a.i./ha) +
1 hand-weeding at 40 days may be used as
an effective and economically viable weed-
management practice for direct-sown rice
and succeeding lentil under rainfed lowland'

situation. -
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