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It could be concluded that an optimum value of bulk 
density might accelerate the ERI values. PR value of about 
733.3 was optimum and favorable for accelerating ERI 
values (Fig. 3). The loose soil with low penetrating 
resistance and more compact soil with high penetrating 
resistance were ineffective in increasing ERI. The loose soil 
did not expose seed to proper soil contact, which definitely 
had reduced the water movement from soil towards seed for 
fair germination and the lower ERI values at higher soil 
bulk densities might had decreased soil aeration and 
impeded seedling emergence. 

Treatments resulting in fast emergence should be 
given due consideration (Fig. 4). In present investigation, 
coulter wave 50 mm wide at a soil cutting index of 1.54 was 

the most favorable treatment for increasing the ERI and 
ultimately boosting up the crop yield. Conventional 
treatment resulted in significantly greatest values of fuel 
consumption (Ste-1=63.75 L ha-1 & Ste-2=61.96 L ha-1) and 
irrigation water requirement (Ign) for crop production (Ste-
1=3141.08 m3 ha-1 & Ste-2=3134.39 m3 ha-1) than the values 
at all the other treatments (Table II). This new system of 
planting saved on an average 3.2 times fuel energy and 1.1 
times irrigation water and increased crop grain yield by 1.4 
times as compared with conventional method of wheat 
sowing. The results are in line with the findings of 
Rautaray (2004), Brula (2002) and Iqbal et al. (1995). Zero 
tillage treatment stood second in order for fuel 
consumption and irrigation water requirement for crop 

Table I: Analysis of variance (ANOVA) of soil and crop characteristics before sowing, at crop emergence, and 
harvesting 
 
a. Soil characteristics before planting 
  BDB MCB PRB 
Source  df Mean Square Mean Square Mean Square 
Ste 1 0.00 26.45** 32.81** 
Blk (ste) 4    
D 1 0.106 NS 8.15NS 266435* 
Ste x D 1 0.008* 1.57NS 728.02 NS 
Ste x Blk x D(Ste) 4    
b. Soil characteristics at crop emergence 
  BDA MCA PRA 
Source df Mean Square Mean Square Mean Square 
Ste 1 0.123** 61.81** 321560.4** 
Blk (ste) 4    
Trt 7 0.059** 53.33** 345098** 
Ste x Trt 7 0.03 0.97** 9768.1** 
Blk x (Ste) 28    
D 1 0.37** 225.64* 2322355* 
Ste x D 1 0.00 NS 0.35* 3588.04 NS 
Ste x Blk x D (Ste) 7    
c. Crop characteristics and fuel consumption 
  ERI Yld FC 
Source Df Mean Square Mean Square Mean Square 
Ste 1 1.25** 4.136** 12.83** 
Blk (Ste) 4    
Trt 7 11.71** 1.616* 1593.44** 
Ste x Trt 7    
*Significant at α = 0.05 **Significant at α = 0.01; Ste = Site-1 ARA, UAF and Site-2 PARS, BDB & BDA = soil bulk density before and after planting; 
MCB & MCA = soil moisture content before and after planting; PRB & PRA = soil penetration resistance before and after planting; ERI = emergence rate 
index (% seeds emerged per day); Yld = grain yield, (t ha-1); FC = fuel consumption (L ha-1) 
 
Table II: The effect of different treatments on emergence rate index, fuel consumption, grain yield and irrigation 
water requirement 
 
Soil cutting 
index 

Trt Ste 1 Ste 2 
ERI (%) FC (L ha-1) Yld (t ha-1) Ign (m3 ha-1) ERI (%) FC (L ha-1) Yld (t ha-1) Ign (m3 ha-1) 

γ 1 γ 1C1 11.32 d 18.57 b 4.43 c 2864.69 c 11.33 cd 17.92 c 3.56 cd 2812.63 c 
γ 2 γ 2C1 11.47 d 17.40 d 4.46 bc 2859.81 c 11.63 c 15.63 e 3.77 c 2814.79 c 
γ 3 γ 3C1 12.34 c 16.04 e 4.51 bc 2884.81 c 12.11 c 15.46 e 3.81 c 2892.19 c 
γ 1  γ 1C2 14.48 a 19.56 b 5.49 a 2842.51 c 14.05 a 17.53 c 4.79 a 2816.12 c 
γ 2 γ 2C2 13.27 b 17.59 d 4.85 b 2870.81 c 12.91 b 18.73 b 4.64 a 2843.16 c 
γ 3 γ 3C2 12.74 bc 16.86 d 4.77 b 3004.08 b 12.83 b 16.76 d 4.11 b 2965.36 b 
 Con 10.37 d 63.75 a 3.93 d 3141.08 a 9.35 e 61.96 a 3.30 e 3134.39 a 
 Z 10.75 d 15.71 e 3.90 d 2727.68 d 10.31 de 13.21 f 3.48 de 2727.10 d 
Mean 12.14 23.18 4.53 2897.18 11.82 22.15 3.94 2875.72 
LSD (α=0.05) 0.8451 0.7286 0.3903 52.016 1.1352 0.5643 0.1975 84.451 
Means with the same letter in each column are not significantly different at α = 0.05; Ste 1 = ARA, UAF; Ste 2 = PARS; C1 = Coulter with 25.4 mm wide 
wave; C2 = Coulter with 50 mm wide wave; γ 1, γ 2 and γ 3 = Soil cutting indexes 3.14, 2.36 and 1.54 respectively; C = Conventional; Z = Zero tillage 
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