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Abstract 
 
The mechanical sowing of safflower was carried out on broad bed furrow (BBF) to find out overall benefit over traditional method of 
sowing in Rabi season (winter) of 2009. The average soil moisture in BBF method and traditional method was observed 29.99 % and 
27.36%, respectively. For sowing of safflower in BBF method, spacing between rows and the cropping pattern was changed over 
traditional method. The sowing was carried out in pair rows by introducing BBF between them. Row to row spacing between crop 
rows on broad bed was kept 30 cm with 60 cm of bed width. The plant to plant spacing (20 cm) was kept same as in traditional 
method of sowing safflower crop.  The average depth of placement of seed in BBF method was observed to be 4.44 cm and in 
traditional method it ranges from 2 to 2.5 cm. The sowing of safflower on BBF resulted in conservation of moisture in soil which was 
observed to be 9.61 % more as compared to traditional method of sowing. The conserved soil moisture has shown higher yield in BBF 
method. The observed yield of crop in BBF method was 8.81 q/ha and in traditional method it was 8.27 q/ha. It has seen that adoption 
of BBF sowing for safflower resulted in higher yield (6.50 % more) than traditional method of sowing. Also, performance of the BBF 
sowing has been compared with the traditional sowing method for the cost of operation. In BBF method of sowing cost of operation 
was observed to be $ 16.39 per hectare.  In traditional method of sowing, cost of operation was found to be $ 26.50 per hectare. Use of 
BBF method of sowing safflower crop saves about 58 % of cost of operation over traditional method.  
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Introduction 
 
In rainfed farming, conservation of rainwater in a soil has great 
importance to improve the crop productivity. The basic 
watershed based conservation practices are suitable only for 
low land fields and moisture will not be available for every 
corner of field. There is a need to adopt the in-situ based soil 
conservation practices to enhance the soil moisture. The broad 
bed furrow based sowing of crop is an emerging practice in 
rainfed farming for sustainable yield. In-situ water conservation 
makes the moisture availability for the sown crops. The sowing 
of crop using contour method of sowing conserves soil moisture 
but it affects traditional practices for carrying farm operations. 
Broad bed furrow method is a precision method for in-situ 
moisture conservation. Now the BBF has become the center 
piece of technology which includes ploughing to improve 
effectiveness and efficiency of traditional drainage practices. 
Akbar (2007) found that there was about 36 % water saving for 
wide beds and about 10 % for narrow beds and grain yield 
increase of about 6% for wheat crop and 33 % for maize crop. 
BBF farming is a new idea which is developed for conservation 
of water in case of dry land zone and to overcome water 
logging and improve soil structure on cropping soils in case of 
high rainfall zone. In broad bed furrow farming, the soil is 
cultivated to depths of up to 30 cm and then formed into narrow 
beds of between 1.7 to 2.0 m in width. Soil from the furrows 

positioned down each side of the beds is thrown on the tops of 
the beds, resulting in an increase in the height of the soil up to 5 
cm. The height of the bed above the furrow base usually ranges 
from 15 to 30 cm which depends on the depth of prior 
cultivation of crops (Gupta and Undadi, 1994). The furrows act 
as pathways for drainage in excessive rain and conserve 
rainwater in dry spell (Astatke  et al.,  2002). At present various 
types of BBF markers are available but they need deep 
cultivation and fine tilth. These are to be done after receipt of 
good showers; otherwise it forms the cloddy bed which is again 
difficult for sowing.  Available BBF markers are used only for 
BBF formation and sowing is done separately which is again a 
costly affairs. To overcome these problems the tractor operated 
BBF marker cum seed drill can be the solution. In present 
research work BBF marker cum seed drill was used for ease in 
formation of suitable furrows and row to row spacing of crop. 
The study was carried out to find out the effectiveness of BBF 
sowing for safflower crop in Rabi season (winter) over 
traditional method.  
 
Materials and methods 
 
A BBF marker cum seed drill with mechanical seed metering 
device   mainly   consists  of  frame,  seed  and  fertilizer  box,  
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                     Table 1.  Performance of tractor operated BBF marker-cum-seed drill for sowing safflower 
SN Particulars Observations 
1 Effective working width (cm) 180 
2 Actual operating time (h) 0.44 
3 Total time lost in turning & refilling (h) 0.19 
4 Actual area covered (ha) 0.17 
5 Travelling speed (km/h) 3.78 
6 Theoretical field capacity (ha/h) 0.68 
7 Actual field capacity (ha/h) 0.39 
8 Field efficiency (%) 58 
9 Wheel slip of tractor (%) 9.2 

10 Fuel consumption (l/ha) 5.4 
 
 

 
Fig 1.  Pattern of sowing for safflower crop in traditional 
method. All dimensions in cm,  X – Seed planted 
 

 
Fig 2.  Pattern of sowing for safflower crop in broad bed 
furrow. All dimensions in cm,  X – Seed planted 
 
Table 2. Soil moisture in BBF and traditional method of 
safflower sowing 
 

Date BBF method 
(%) 

Traditional method 
(%) 

1st  October 2009 sowing) 29.66 27.25 
15th  October 2009 29.75 27.11 
1st  November 2009 28.70 26.60 
15th  November 2009 31.85 28.49 
Average soil moisture (%) 29.99 27.36 

 
metering mechanism, ridgers for opening broad bed furrows, 
inverted T-type furrow openers and ground wheel or driving 
wheel was used in the study. 

The overall length and width of this machine is 185 cm and 
180 cm, respectively. The spacing between furrow openers 
can be increased or decreased according to the need of farmer 
or type of crop grown. The ridgers were provided to the 
implement for marking broad bed furrows. The broad bed 
furrows are prepared at the same time of sowing which save 
the time and cost of the operation. The furrow openers are 
inverted T-type and made of 10 mm thick mild steel. There 
are two boxes provided on seed drill, one for seed and other 
for fertilizer. To control the seed and fertilizer application 
rate,  fluted  type  metering  device  was  provided in the  seed  

 
cum fertilizer drill. The seed adjustment lever was provided to 
control the seed rate. The power is transmitted to seed and 
fertilizer metering mechanism from ground wheel having 38 
cm diameter by chain and sprocket arrangement. The depth of 
sowing can also be adjusted with the help of ground wheel. 
The laboratory test and the field test were conducted 
according to conditions recommended by manufacturers 
(Jayan and Kumar 2004). In BBF farming the sowing pattern 
has been changed by introducing the broad bed furrows in 
crop rows. A BBF was introduced between two pair rows for 
moisture conservation. The sowing pattern in BBF method 
and traditional method is shown in Fig.1 & 2. The sowing of 
crop in BBF method and traditional method was done in Rabi 
season for safflower crop during October 2009. The data 
regarding moisture content of soil in both methods with the 
yield of crop was collected during the research work.  The data 
regarding soil moisture content in the both methods was 
collected at an interval of fifteen days since from sowing to 
harvesting of crop. The cost of cultivation for sowing of 
safflower crop was calculated for both BBF and traditional 
method.        
 
Results and discussion 
 
Field performance of BBF marker cum seed drill 
 
The data regarding the field performance of the machine was 
collected from experimental plot. The effective working width 
of BBF marker cum seed drill was 180 cm and travelling speed 
of the tractor was observed to be 3.78 km/h. The theoretical 
field capacity, actual field capacity and field efficiency of BBF 
marker cum seed drill was observed to be 0.68, 0.39 and 58 %, 
respectively (Table 1). Fuel consumption during the operation 
was observed to be 5.4 l/ha. The performance of furrow openers 
of seed drill and fertilizer was studied (Darmora and Pandey 
1995). 
 
Moisture content of soil 
   
For determining moisture content of soil three samples of soil 
were selected randomly at three different depths, i.e. 0-4 cm, 4-
8 cm and 8-12 cm from experimental plot. The readings were 
taken for both BBF method and adjacent field of traditional 
method at the interval of 15 days. The average soil moisture for 
BBF method was found to be 29.99 % (db) and in traditional 
method  was  recorded  to  be  27.36 % (Table 2). The mulching  
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Table 3.  Plant population of safflower crop (AKS- 207) per hectare 
SN Particulars Observations 
1 No. of plants observed in 10 m. row length 42 
2 No. of rows observed in 10 m. width 21 
3 No. of plants observed in 10 x 10 m. area 882 
4 Plant density (number) per m2 88 
4 No. of plants per hectare area 88200 

 
Table 4. Yield of safflower from BBF method and traditional method 

SN Yield from single harvested 
row (Kg) 

No. of rows in 0.17 ha area 
 

Yield from 0.17 ha area  (q) Yield 
(q /ha) 

BBF method 
1 1.97 80 1.58 9.30 
2 1.78 80 1.42 8.35 
3 1.87 80 1.49 8.76 
    8.81 

Traditional method 
1 1.83 80 1.46 8.58 
2 1.76 80 1.41 8.29 
3 1.69 80 1.35 7.94 
    8.27 

 
Table 5.  Cost of operation for sowing of safflower crop in BBF and traditional method 

Parameters Method of sowing 
 BBF Traditional 

Tractor 
1. Fixed cost, $/h 
2. Variable cost, $/h 

 
2.01 
3.53 

 

A. Cost of operation (1+2), $/h 5.54  
BBF marker cum seed drill   

1. Fixed cost, $/h 0.35  
2. Variable cost, $/h 0.34  
B. Cost of operation (1+2), ( $/h) 0.69  

Total cost of operation (A+B), ($/h) 6.23  
Total cost of operation, ($/ha) 16.39  
Labor’s (No/ha)  18 
Charges paid per labor ($/day)  1.47 
Cost of operation, ($/ha)  26.50 
Saving in cost of operation over traditional method, (%) 58  

 
 
with rice-barn and organic manuring notably improved soil 
physio-chemical properties for supportive plant growth (Tekwa 
et al., 2010). It was observed that BBF (9.61 % more) sowing 
method conserved the moisture effectively which help for crop 
growing and higher yield than traditional method. Lenssen et 
al., (2007) concluded that zero tillage had more available water 
at planting for safflower crop. The supplemental irrigation, 
higher water use efficiency was achieved by safflower followed 
by linseed (Kar et. al., 2007). 
 
Number of plants emerged 
 
The number of plants emerged were counted per 10 meter row 
length and plants population per hectare was calculated 
(Kachman and Smith, 1995). The number of plants/ha was 
observed to be 88 200 (Table 3). The optimal sowing dates and 
plants per square metre over five sowing dates of safflower 
crop of mean values of plants was 22 per m2 (Yau, 2007). 
 
 
 

 
Yield of crop 
 
The yield of safflower crop was found to be 8.81 q/ha by using 
tractor operated BBF marker-cum-seed drill and that in case of 
traditional method was 8.27 q/ha (Table 4). The yield in BBF 
farming was 6.5 % more than that of traditional method due to 
conservation of soil moisture through the broad bed furrows. 
The moisture stress seriously affects on the grain amaranth than 
fertilizer stresses and yield of grain depends on the soil 
moisture status (Ejieji and Adeniran, 2010). Lenssen et al., 
(2007) conducted field trials of conventional and no tillage 
system comparing productivity and water use of crop in nine 
rotations. The better yield from crop grown on ridges compared 
with those on flat land (Tisdall and Hodgson, 1990). The 
response of drought tolerant and drought sensitive maize 
genotype to water stress is reviewed (Moussa and Aziz, 2008). 
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Cost of operation 
 
The cost of sowing safflower crop with tractor operated BBF 
marker cum seed drill was determined over the traditional 
method. The cost of operation per hour was determined using 
the fixed and variable cost of tractor and BBF marker cum seed 
drill. It was observed that the cost of operation per hour of 
operation of tractor and BBF marker cum seed drill   was found 
to be $ 5.54 and $ 0.69, respectively (Exchange rate 1 USD = 
47.60 INR). The total cost of operation for BBF method was 
found to be 6.239 $/h (Table 5). The cost of operation per 
hectare for BBF method was calculated to be $ 16.39. Similarly 
comparison of resources requirement, production cost, crop 
yield and net returns across alternative tillage system was 
carried out for large scale mechanized farm (Stonehouse, 1991). 
In traditional method of sowing of safflower crop, cost of 
operation per hectare was found to be $ 26.50. The net saving 
in cost of operation in BBF method over traditional method was 
found to be 58 %.  
 
Conclusion  
 
The field performance of BBF method shows effective 
conservation of soil moisture than in traditional method.  It 
resulted in higher yield of safflower crop in Rabi season. The 
cost of operation of BBF method was less as compared to 
traditional method of sowing of safflower crop. From the result 
of study it is concluded that sowing of safflower crop using the 
BBF method is feasible to enhance the crop yield with saving in 
cost of operation.  
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