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ABSTRACT 
A field experiment was conducted during 2000-01 and 2001 -02 at Pusa, Bihar to study weed growth, nutrient 

removal, weed-control efficiency and yield, and nutrient uptake by wheat (Triticurn aestivurn L. emend. Fiori & 
Paol.) as  influenced by planting pattern [criss-cross (20 cm x 20 cm), normal line sowing (20 cm) and broadcast] 
as  well a s  weed-control treatment [weedy check, hand-weeding (30 days after sowing), isoproturon @ 0.75 kg/ 
ha (pre-emergence), sulfosulfuron @ 33.3 glha (post-emergence) and 2,4-D Na salt @ 0.80 kglha (post-emer- 
gence)]. Criss-cross sowing significantly reduced the weed biomass and hence lowered the nutrient depletion by 
weeds, ultimately resulting in higher nutrient uptake and yield of wheat crop. Normal line sowing and broadcast- 
ing methods recorded 7.29 and 19.93% less grain yield than criss-cross sowing. Amongst the weed-control treat- 
ments, post-emergence application of sulfosulfuron was found on a par with hand weeding treatment for control- 
ling weeds and producing grain yield of wheat. The different weed-control measures led to 119.5-139.0, 123.2- 
141.3 and 120.4-138.5% increase in N ,  P and K uptake by wheat respectively, and 59.9-74.6, 60.2-75.0 and 
60.0-75.5% reduction in the depletion by weeds over the weedy check. 
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Weeds compete with crop plants for nutrients and other 
growth factors. The close proximity of weeds and their 
number causes sub-optimal absorption of growth factors, 
leading to reduction in growth and yield of crop (Reddy 
and Reddy, 1997). Reduction in yield of wheat due to 
weeds varies from 7 to 50% depending upon weed den- 
sity and type of weed flora present (Kurchania et al., 
2000). Effective weed-control measures increase the up- 
take of nutrients by the crop and decrease their removal 
by weeds (Pandey et al., 2001). Identification of effective 
sowing technique for uniform and optimum distribution of 
crop plants even with the same seed rate and judicious 
weed management may act synergistically to minimize the 
weed-crop competition in time. Keeping these facts in 
view, the present experiment was carried out to assess the 
nutrients removal by weeds in wheat under different 

-,.planting patterns and weed-control treatments. 

MATERIALS AND METHODS 

N (217.8 kgha), P (21.8 kgha) and K (103.5 kgha). The 
experiment was laid out in split-plot design, comprising 
three sowing tecniques, viz. broadcasting, normal line 
sowing (20 cm) and criss-cross sowing (20 cm x 20 cm) 
in the main plots, and five weed-control treatments, viz. 
weedy check, hand-weeding 30 days after sowing (DAS), 
isoproturon 0.75 kglha at pre-emergence; sulfosulfuron 
33.3 g/ha at post-emergence and 2,4-D Na salt 0.80 kg/ 
ha at post-emergence (30 DAS) in subplots; replicated 
thrice. Wheat variety 'HD 2733' was sown on 9 Decem- 
ber 2000 and 14 December 2001. The recommended dose 
of fertilizer nutrients, i.e. 120 kg N + 26.2 kg P + 33.3 kg 
K /ha, was applied to the crop. Full dose of P and K and 
half that of N were applied at the time of sowing and the 
remaining N was applied in two equal splits at tillering and 
boot stages. The crop received three uniform irrigations. 
The number and dry biomass of weeds were recorded 
with quardrates measuring 0.25 m2 randomly at 2 places 
in each plot. The data on weeds were subiected to 

A field experiment was conducted at Research Farm of square-root transformation before statistical analysis. Her- 
Rajendra Agricultura University, Pusa (Bihar) during win- bicides were applied with the help of hap-sack sprayer 
ter seasons of 2000-01 and 2001-02 in clay-loam calcar- fitted with flat-fan nozzle, using spray volume of 500 litres 
eous soil (pH 8.7), low in organic C (0.36%) and available waterha under moist field condition. 

Weed-control effieincy (WCE) was worked out by 
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biomass with higher weed-control efficiency, and this 
treatment was found to be on a par with hand-weeding 
and superior to isoproturon and treaments. The number of 
weeds/m2 (weed density) was significantly lower with 
sulfosulfuron treatment than with others. Hand-weeding 
recorded significantly higher weed density than 
sulfosulfuron and isoproturon. This might be due to resur- 
gence of weeds in the plots treated with isoproturon and 
2,4-D. Lower weed density and weed biomass, and high 
weed-control efficiency in sulfosulfuron was due to its 
broad-specturm activity on established plants of both nar- 
row- and broad-leaved weeds. These results confirm the 
findings of Brar et al. (2002). Unweeded control (weedy 
check) plots recorded more than double weed density and 
weed biomass compared with sulfosulfuron. 

NPK depletion by weeds 
Maximum reduction in N, P and K depletion by weeds 

was registered with criss-cross sowing, which was on a 
par with normal line sowing, and both were superior to 
broadcasting technique, perhaps due to lower weed-biom- 
ass production under the former planting technique. 

Application of sulfosulfuron significantly minimized the 
depletion of N, P and K, by weeds, which was found on a 
par with hand-weeding and significantly superior to others. 
The results are in close conformity with the findings of 
Pandey et al. (2001). The reduction of nutrient depletion 
by weeds under sulfosulfuron and hand-weeding was due 
to less production of weed biomass under these 
treaments. Nutrient depletion by weeds was significantly 
reduced by all weed-control treatments, and it was nearly 
four-folds high under weedy check treatment compared 
with sulfosulfuron and hand-weeding as well as 2.5 times 
more than with isoproturon and 2,4-D applications. 

Grain yield 
Criss-cross sowing resulted in significantly higher pro- 

duction of effective tillers/m2 and grain yield compared 
with line sowing and broadcast methods, and this tech- 
nique increased the grain yield by 7.29 and 19.93% than 
the normal and broadcast sowing (Table 2). A similar trend 
was observed in straw yield. These results confirm the 
finding of Gogoi and Kalita (1995). Higher grain yield un- 
der criss-cross and normal line sowing may be due to op- 
timum number of plants per unit land area, which reduced 
the intensity of crop-weed competition during the crop- 
growth period. On the contrary, improper and uneven dis- 
tribution of seeds in broadcasting caused significant re- 
duction in plant population per unit area, which provided 
sufficient space for weeds to grow and create nutritional 
stress for the crop plant by intense crop-weed competi- 
tion. 
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Hand-weeding recorded significantly higher grain and 
straw yields than isoproturon and 2,4-D Na salt, but was 
on a par with post-emergence application of sulfosufuron. 
Among the herbicides, application of sulfosulfuron re- 
sulted in significantly higher grain and straw yields than 
2,4-D Na salt but was on a par with isoproturon (except 
straw yield in the second year). The result confirms the 
finding of Sharma et al. (1999). Due to better control of 
weeds in the weed-control treatments, weeds were unable 
to compete with the crop plants for different growth fac- 
tors, which consequently resulted in better expression of 
yield components and thus gave higher grain yield. Non- 
control of grassy weed with 2,4-D Na salt application re- 
sulted in lower grain yield. Weed-crop competition re- 
duced the wheat yield by 26.8% under weedy check treat- 
ment. 

Nutrient uptake by crop 
Criss-cross and normal line sowing significantly in- 

creased the uptake of N, P and K by the crop compared 
with broadcast method of wheat sowing. The highest 
uptake of these nutrients in criss-cross and normal line 
sowing might be attributed to greater production of effec- 
tive tillers/m2 and crop biomass. 

Maximum N, P and K uptake by crop was recorded in 
hand-weeded plots, which was significantly superior to 

herbicidal treatments, except P uptake. Among the 
herbcides, sulfosulfuron resulted in significantly higher N, 
P and K uptake than 2,4-D Na salt but was on a par with 
isoproturon. However, lowest nutrient uptake by crop 
under weed-control treatments was associated with weedy 
che& (no weeding) practice under experimentation. 
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