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ABSTRACT 

A field experiment was conducted during the rainy seasons of 1998 and 1999, at Rajasthan College of Agricul- 
ture, Udaipur, to study the effect of row spacing, nitrogen and chemical / cultural weed - control practice on sor- 
ghum [Sorghum bicolor (L.) Moench] production. Row spacing had no significant influence on growth parameters 
and nutrient uptake. The maximum grain yield was obtained with 60 cm row spacing (23.48 qlha). There was no 
significant difference in yield due to 60 and 80 cm row spacing. Application of 80 kg N/ha significantly increased 
grain yield and total N uptake by crop and weeds; however total P uptake was significantly increased up to 120 kg 
N/ha. Atrazine Q 0.5 kg a.i./ha +I hoeing at 35 days significantly increased yields, N and P uptake over atrazine 
alone. 
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Sorghum is the third important cereal crop in India but 
its area declined from 17.98 million ha to 13.24 million ha 
within a span of 3 decades. Sorghum growers have shifted 
to other crops because of its low yields. There may be 
many reasons for this, but mainly it is the high cost of 
labour involved from sowing to harvesting, specially in 
interculture operation. Under wider row spacing, all agro- 
nomic cultural operations can be possible with tractor- 
drawn implements and for maintaining plant population at 
wider row spacing, it is essential to reduce plant-to-plant 
spacing. Sorghum is a heavy feeder of nutrient, and nitro- 
gen nutrition plays a vital role in maximizing the grain and 
fodder yields. Further, working out chemical weed control 
and interculture operations are equally important to avoid 
weed-crop competition during early stage of sorghum 
growth whlch ultimately affects yield (Shelke et al., 1986). 
Since information pertaining to the effect of row spacing, 
nitrogen and weed-control practice on the yield and nutri- 
ent uptake of sorghum is meagre, especially in Rajasthan, 
an experiment was camed out on these aspects. 

MATERIALS AND METHODS 

A field experiment was conducted during the rainy sea- 
son of 1998 and 1999 at the reseaich farm, Rajasthan Col- 
lege of Agriculture, Udaipur. The soil of the experimental 
site was clay loam, medium in available N and P and high 
in available K, with pH 7.8. The experiment was laid out 
in randomized block design with 24 treatment combina- 

tions of 3 row spacings (40,60 and 80 cm), 4 nitrogen lev- 
els (0,40,80 and 120 kgiha) and 2 weed-control practices 
[atrazine @ 0.5 kg a.i.iha alone and in combination with 
1 manual hoeing at 35 days after sowing (DAS)]. Sor- 
ghum cultivar 'CSV 10' was used with seed rate of 12 kg1 
ha. Nitrogen and phosphorus uptake was estimated in 
grain and stover at harvest of the crop. 

RESULTS AND DISCUSSION 

Row spacing 
Row spacing had significant effect on grain and stover 

yields of sorghum (Table 1). On mean basis, row spacing 
of 60 cm significantly increased grain yield by 11.2 % 
over 40 cm, whereas significantly higher stover yield was 
obtained at 40 cm row spacing over 60 cm row spacing. 
There was no significant difference in grain yield due to 
60 and 80 cm row spacing. These results are in agreement 
with findings of Salimath et al. (1991). Total uptake of N 
and P was also not influenced significantly due to row 
spacing treatment. Dry matter of weed was significantly 
higher at 80 cm row spacing over 60 and 40 cm row spac- 
ing during both the years, resulting in higher N uptake by 
weeds also. 

Nitrogen 
Grain weightlpanicle and test weight increased signifi- 

cantly with N application up to 80 kglha. Maximum grain 
yield obtained with 120 kg Niha was 2.4, 14.6 and 5 1.0 % 



Table 1. Effect of row spacing, nitrogen and weed control on growth, yield attributes and yield of sorghum 

Treatment Plant Dry matter Grain weight1 Test weight Grain yield Stover yield flawest 
height (cm) (dplant) panicle (g) (g) (qfha) (qfha) index (%) - 

1998 1999 1998 1999 1998 1999 1998 1999 1998 1999 1998 1999 1998 1999 

Row spacing (cm) 
40 

60 

80 

CD (P=0.05) 

Nitrogen (kg/ha) 
0 

40 

80 

120 

CD (P=0.05) 

Weed control 

Atrazine alone 

Atrazine + hoeing 

CD (P=0.05) 
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Table 2. Effect of row spacing, nitrogen and weed-control practice on N and P uptake (pooled data) by sorghum, weed dry matter and N up- 
take by weeds 

Treatment N uptake P uptake Weed dry N% in N uptake by 
(kdha) (kdha) -- matter (g/m? weed weed (kgha) 

Grain Stover Total Grain Stover Total 1998 1999 1998 1999 1998 1999 

Row spacing (cm) 
40 
60 
80 

CD (P=0.05) 

Nitrogen (kglha) 
0 

40 
80 

120 
CD (P=0.05) 

Weed control 
Atrazine alone 
Atrazine + hoeing 

CD (P=0.05) 

higher over 80,40 and 0 kg N/ha respectively. The differ- 
ence between grain yields obtained with 80 and 120 kg NI 
ha was non significallt. This confirms the findings of 
Singh et al. (1993). Total N uptake was significantly 
higher at 80 kg N/ha over 40 kg and the control. However, 
increasing levels of N fiom 0 to 120 kgha significantly 
increased total P uptake by crop (Table 2). The increased 
uptake of nutrients with increased N levels seems to be the 
resultant of higher grain and stove1 yields of sorghum 
(Table 1). Application of N up to 120 kgha significantly 
increased weed dry matter, resulting in significantly higher 
N uptake by weed over the control. The results confirm 
the findings of Balyan and Singh (1987). 

Weed control 
Atrazine + hoeing signifiicantly increased plant height, 

dry matterlplant and grain weightlpanicle over atrazine 
alone. Similarly, atrazine+hoeing significantly increased 
grain and stover yields over atrazine alone, indicating the 
importance of hoeing. 

The increase in yield by atsazine + hoeing was owing to 
manual hoeing at 35 days after sowing that keeps the crop 
free from weeds for longer time and results in better soil 
aeration and ultimately resulted in better growth and yield, 
apart from this, cultivation also increased the effectiveness 
of atrazine (Wicks and Bumsinde, 1997). Atrazine + hoe- 
ing significantly increased N and P uptake by grain and 

stover (Table 2). This was mainly owing to higher grain 
and stover yields. Jay Kumar et al. (1987) also reported 
similar results. Further, atrazine + hoeing significantly re- 
duced weed dry matter over atrazine alone which led to re- 
duced N uptake by weeds. 
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