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A field experiment was conducted during the winter season of 1995-96 and 
1966-97 to study the effect of weed-management practices on productivity and 
profitability of wheat (Triticum aestivum L. emend. Fiori & Paol.) grown under 
limited irrigation. The pooled data revealed that 2 hand-weedings resulted in 
maximum grain yield (28.6 qlha) and net returns (Rs 8,7961ha). Combined 
application of butachlor and 2, 4-D each at 1.0 kglha proved as effective as 2 
hand-weeding (1 .lo) in respect of benefit : cost ratio. 
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The farmers of Chotanagpur plateau re- 
gion grow wheat under assured or limited 
irrigated condition, but under both the con-. 
ditions, the production is below the mark. 
Among many factors responsible for low 
production, weed occupies a dominant po- 
sition. As availability of labourers during. 
peak period is meagre and a costly affair, a 

:?. 
need was felt to seek out some other mea- 
sures which will suit both productivity and 
profitability of wheat production in the re- 
gion. Hence a field experiment was con- 
ducted during the winter season of 19.95-96 
and 1996-97 to study the effect of cultural 
and chemical method of weed control on 
productivity an& profitability of wheat 

9= 

grown under limitsd irrigation conditian. 

MATERIALS AND METHODS 

The soil was sandy clay loam of low 
fertility status, having organic carbon 
0.25% and available N, P,O, and K,O 184, 
9 and 127 kgha, respecti;ely, with pH 6.4. 
Thirteen treatments (Tables 1 and 2) were 
laid out in randomized block design and 
replicated thrice. 'Sonalika' wheat fertilized 

' 

-at 120,60 and 40kg and N, P and Wha was 
sown at 120 kglha on 10 and 1 1 November 
1995 and 1996 respectively. Entire P205 
and &O and half N were applied basal and 
the remaining N as urea was top-dressed in 
2 equal splits, one fourth applied basal and 
one-fourth at tillering and at flag-leaf 
initjarion stagp. ~ h e ~ k . .  B W G ~  yegr the crop 
was imigiited thrise at orown root initation 
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flag 1eaf.and milking stages during 1995-96 . 
and at sowing, crown-root initiation and 
flowering stages during 1996-97. Irrigation 
schedule during the next year was changed 
due to prolonged moisture-stress condition. 
The crop was harvested on 1 and 4 April 
1995-96 and 1996-97 respectively. The 
total rainfall in 1995-96 was 191.1 mm and 
in 1996-97 was 45.2 mm. 

RESULTS AND DISCUSSION 

Weed flora 
The experimental sites were dominated 

by Cyrzodon dactylorz (L.) Pers., Brachiaria 
rnlitica Stapf, and Echirlochloa cr~is-gaili 
Beauv. among grasses; and Plzalaris tnirtor 
(L.) and Cheizopodi~trn albiirn L. among 
non-grasses and Cyperus rotulldus L. 
among sedges. 

Weed biomass 
All the treatments significantly reduced 

weed biomass than weedy check (Table 1). 
Among the measures, minimum biomass 
was noted with 2 hand-weedings which 
was followed in increasing order by hand- 
weeding + hoeing and butachlor + 2,4-D. 
Two hand-weedings, hand-weeding + 
hoeing and butachlor + 2,4-D could 
suppress biomass 74.3, 69.3 and 67.7% 
respectively. Combination of pendime- 
thalin + 2,4-D could suppre'ss only 66.8%. 
However, of all rhe measures, single hoeing 
could be able to suppress weeds up to 
38.5% and thus found to be the least 
effective in reducing the weed biomass. 

Nutrient uptake by weeds 
Weeds under all the treatments took up 

less nutrients than that with weedy check 

(Table 1). Among the measures, weeds in 2 
hand-weedings registered least N, P and K 
uptake, which was followed in increasing 
order by hand-weeding + hoeing and 
butachlor + 2,4-D. Weeds associated with 2 
hand-weedings, hand-weeding + hoeing 
and butachlor + 2, 4-D took up 84.5, 82.8 
and 73.6%; 78.6, 78.1 and 68.0; and 72.8, 
75.2 and 70.0% less NPK with compared 
weedy check. However, the lowest NPK 
upxake by weeds 57.4, 60.9, 56.8%), 
respectively, was recorded in case of pre- 
emergence application of pendimethalin as 
compared with weedy check. 

Growth and yield attributes 
All the treatments caused taller plants, 

greater no. of effective tillers and fertile 
spikeletslspike and decreased number of 
unfertile spikeletslspike compared with 
weedy check. However, when the measures 
were compared among themselves, 2 hand- 
weedings proved the most effective which 
was followed in decreasing order by hand- 
weeding and hoeing. However, in 
increasing fertile spikelets, hand-weeding + 
hoeing and chemical combination of 
butachlor + 2, 4-D each at 1 kglha were 
found comparable, although in reducing 
unfertile spikelets, hand-weeding + hoeing 
showed superiority to butachlor + 2,4-D. 

Nutrient uptake by the wheat 
All the measures caused higher nutrient 

uptake than weedy check (Table 2). Of all 
the measures, wheat crop with 2 hand-wee- 
dings showed maximum quantity of N, P 
and K uptake, was followed in decreasing 
order by hand-weeding + hoeing. The latter 
treatment with respect to uptake of N and P 



Table 1. Effect of weed-control measures on dry weight and nutrient uptake by weeds and on yield components of wheat (pooled dataof 2 years) 

Treatment (kglha) Weed Weed- Weed Nutrient uptake by Plant Effective Unfertile Fertile 
biomass control index weeds (kglha) height tiller/m2 spikeletslspikeletsl 

at 60 efficiency (%) (cm) m-pike 
days* N P K 
(glm') 

Pendimethalin @ 1.0 as pre-em. 16.3 51 .0 ,  34.9 6.9 4.1 8.5 85.5 266.6 12.6 25.0 

Butachlor @ 1.5 as pre-em. ' 15.4 51.5 38.3 6.7 4.0 8.3 86.2 275.7 11.6 25.5 

lsoproturon @ 1.5 as post-em. , 16.6 47.6 39.0 6.1 3.8 7.8 86.4 259.3 12.3 25.1 

2,4-D @ 1.5 as post-em. 15.0 51.4 29.1 5.7 3.8 7.8 86.7 322.1 11.7 25.4 

Pendimethnlin @ 0.5 14 3 55.6 40.3 5.6 3.2 7.2 85.6 326.9 11.6 24.8 
as pre-em. + isoproturon -, 

@ I .O as post-em. 
Pendemethalin 10.6 66.6 21.2 5.3 3.1 6.8 87.2 337.6 1 1.5 28.8 

@ 0.5 as pre-em. + 2,4-D @ 1.0 
Butachlor 12.8 59.2 23.4 5.2 2.9 6.8 85.8 320.0 12.2 27.3 

@ I .O as pre-em.+ 2.4-D @ 1.0 
as pre-em. 

Butachlor 10.3 67.4 18.9 4.4 2.6 5.9 87.2 339.8 11.2 29.4 
@ 1.0 as pre-em. + 2,4-D @ 1.0 
as pre-em. 

Hoeing at 20 days* 19.6 38.2 32.1 6.0 3.1 7.6 85.8 319.6 13.3 26.8 

Hand-weeding at 20 days* 16.8 47.1 20.9 4.5 2.6 7.1 86.6 327.5 11.7 27.8 

HW (20 days) + hoeing 9.8 69.0 14.5 3.5 2.3 6.3 87.8 350.6 1 1.1 29.9 
(20 days*) 

HW (20 and 40 days*) 8.2 74.2 2.5 1.8 5.2 89.3 i76.7 10.3 33.8 

Weedy check 31.9 50.5 16.2 10.5 19.7 80.8 23 1.6 14.5 17.0 

CD (P=0.05) 0.4 0.3 0.2 0.3 0.3 5.0 0.2 0.6 

Pre-ern., pre-emergence; Post-em., post-emergence; days* days after sowing; HW, hand-weeding 



Table2. Effect of weed-control measures on nutrient uptake by the crop, grain yield of wheat, net return and benefit : cost ratio (pooled data of 
2-years) 

Treaments (k-@a) Nutrient uptake by  rain yield Net return Grain yield 
crop (kglha) (q/ha) (Rs/ha) (@a) 

N P K 1995-96 1996-97 Pooled 1995-96 1996-97 Pooled 1995-96 1996-97 Pooled 

R~nd.imefihalin @ 1 .O as pre-em. 53.1 17.9 7 1 .'I 

'B~ntadUcr @ '1 5 as pre-em. 55.4 18.8 71.3 

tsqpPndEur;on @ J.5 as post-em. 55.5 18.3 72.8 

2;4-$3 I.@ 1.5 as post-em. 57.0 20.0 74.6 

Pemdim6$halin .@ 0.5 . 61.2 .21.8 76.0 
as ipne-em. + isoproturon 

@?l..fl :as post-em. 
Wmametba]ia 62.9 23.0 77.1 

I@ 0.5 <as pre-em. + 2,4-D @ 1.0 
:as ipst-em. 

. Bn ttid'hor 63.6 22.7 75.5 
R !0 :as pre-em.+ as pre-em.+ 

Is~pm,turon % 1.0 as post-em. 
Butadhliar ,@, 1.0 as pre-em.+ 67.2 25.3 76.8 

2,Q-iD @ 1..O as pre-em. 

J3oein;g ;at 20 days* 65.3 23.7 70.0 

:H:md-wee.di,ng (HW) at 20 days* 65.7 24.5 74.9 

HW :(Z0$ays) + hoeing 69.1 25.7 80.8 

(ZOdzrys*) 
W !(.20 .and 40 days*) , 73.0 26.7 82.3 

Weedy   heck 24.5 12.7 68.8 
;m ;(IP=o .:05) 1 

2.2 0.9 1.2 
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was as effective as butachlor + 2,4-D but respectively) and negative correlations 
for K, the crop with hand-weeding + hoeing between unfertile spikelets vs grain yield 
registered higher K uptake than that with (r=-0.81) further confirmed the result. 
butachlor + 2,4-D. 'The plants with 2 hand- 
weedings + hoeing and butachlor + 2,4-D 
took up N 197.9, 182.0 and 174.3%; P 
110.2, 102.4 and 99.25; and K 19.6, 17.4 
and 1 1.6% Inore than that with weedy 
check. However, of all the treatmentsimini- 

Q 
mum nutrient uptake ( 1 16.7, 40.9, 3.3% 

' NPK respectively) compared with .the 
weedy check was recorded in case of pre- 
em. application of pendimethalin. 

Grain yield 
The pooled yield revealed that all the 

measures proved supcrior LO weedy check 
(Table 2). Among the ucaLments, maximum 
seed yield was recorded in case of 2 hand- 
weedings. Plants hereunder produced 50.3, 

--c 14.7 And 19.2% higher grain yield than 
weedy check, hand-weedings + hoeing and 
butachlor + 2,4-D respectively, Higher 
grain yield with 2 hand-weedings were 
attributed due to least crop-weed compe- 
tition. The highest weed-control efficiency 
and minimum weed-index value evince the 
result. 'The minimum nulrient uptake by 
weed and maximum by plants were 
reflected as increased plant height and yield 
artributes and finally as grain yield. This 

-7 finding is in agreement with th; findings of 
Sharma et a11 (1987), Gogoi and Kalita 
(1995), Joshi and Billore (1998) and Singh 
and Singh (1998). Negative correlation 
between weed dry weight and ~~nfc r t i l e  
spikelets vs fertile spikelets (r=0.63 and 
0.73 respectively) and negativc correlation 
bclwccn nurnbcr of lillers and fertile 

31 spikclets vs grain yicld (r=0.69 and 0.73 

Economics 
Of all the measures, 2 hand-weedings 

registered the maximum'net return, by 
hand-weeding + hoeing but the latter failed 
to show its superiority to butachlor + 2,4-D. 
However, benefit : cost ratio showed a 
differential results. Combination of 
butachlor with 2,4-D (1.13) and 2 hand- 
weedings (1.10) gave similar ratios. 
Butachlor + Isoproturon (1.03) and 
pendimethalin + 2,4-D (1.00) gave similar 
ratios but less than the first 2 measures. The 
remaining treatments gave ratio less than 
1 .oo. 

Thus productivity and for 2 hand- 
weedings showed superiority economics 
combined application of butachlor+2. 4-D 
each at 1 k g / h  was found more remunera- 
tive. 
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