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ABSTRACT
The performance evaluation of locally developed multi-seed planter cum bed shaper (tractor 
operated) was carried out both in the field and in laboratory on Okra seed at Vegetables Research 
Instiute, AARI, Faisalabad, Pakistan. During the laboratory test, the efficiency of planter, seed 
rate and inter seed distance were optimized keeping in view the minimum seed damage. In field 
testing, field capacity, field efficacy, fuel consumption and average depth of placement of seed 
were observed. During laboratory testing, seed damage was found less than 1% and average 
seed rate varied from 17- 20 kg/ ha at variable seed spacing of 10-13 cm. During field testing the 
planter was tested at forward speed of 2, 2.75 and 3.5 km/hr. Optimized results at soil moisture 
contents of 15.73% were observed as 7.2 liter/ha fuel consumption, 0.47 ha/hr field capacity and 
87% field efficiency.  With this multi-seed planter, net saving of 77 man-hours/ha was observed 
as compared to manual seed placement.  
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INTRODUCTION
Vegetables being a vital source of carbohydrate, 
mineral and vitamins are very essential for healthy 
diet. By health point of view daily 250g of vegetable 
dose per capita is recommended but in Pakistan its 
consumption is very low i.e. about 100g. Hence it 
should constitute an integral component of cropping 
pattern but area under vegetable is limited to about 
0.62 million hectares, that is only 3.1 % of total cropped 
area because of increasing pressure on food and 
cash crop (Khokhar, 2014). Vegetable crops plays an 
important role in improving the economic condition of 
small land holding farmers because of having high yield 
potential, high return and high nutritional value (Manes 
et al., 2008 and Khokhar, 2014). In consideration of 
increased population, degradation of land, shortage 
of water and food security there is need to enhance 
vegetable production. On the other hand, In Pakistan, 
prime focus of development effort in agriculture sector 
is on the production and development of cereal crop 
instead of knowing the fact that maximum output per 
unit area may get from vegetable crops. Hence, there 
is dire need to focus on production and development 
of vegetable crop to ensure food security and improve 
economic condition of small farmers. 
Timely sowing of vegetable is a very important stage in 
vegetable cultivation. In Pakistan sowing of vegetables 
is mostly done by placing seeds behind the plough 

in furrow with the help of manual labor by hand. This 
traditional method of planting is time consuming, labor-
intensive, causing fatigue and backache due to longer 
hours required for careful hand metering of seed to 
avoid crowding and bunching. 
Sowing by hand increases production cost as extra man-
hours are required for thining operation as excessive 
seed is inevitably sown in addition to drudgeries and 
boring. Therefore, adopt sophisticated technology 
needs to be adopted that could enable the farmer to 
obtain better production in very limited labor expense 
with precise placement of seed within row. Cost of 
crop production can be reduced up to 50% by using 
machinery in agriculture (Ashraf et al., 2017). One of the 
major problems confronting by farmers in Pakistan is in 
the area of planting seeds because of limited manual 
power they have and most of them cannot afford the 
money to procure or hire sophisticated machinery that 
can be used for planting. To overcome this problem, 
mechanical multi-seed vegetable planter with ridger 
attachment is newly designed and developed by 
Agricultural Mechanization Research Institute (AMRI), 
Research Division Faisalabad by adopting reverse 
engineering. This planter can be used for sowing of 
vegetable like okra, lettuce, spinach, carrot, radish, 
beans, turnip etc.
After development of unit, its laboratory testing and 
field testing was carried out to evaluate its performance 
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for okra crop during 2017 and 2018. The laboratory test 
was conducted to investigate the seed rate, uniformity 
of seed spacing and seed damage during operation, 
while the field test examined the effective field capacity, 
field efficiency, planter drive wheel slippage and fuel 
consumption of this planter.

MATERIALS AND METHODS

This study was conducted to evaluate performance of 
multi vegetable seed. Laboratory testing was conducted 
at workshop AMRI, Research Division, Faisalabad and 
field testing was carried out at Vegetable Research 
Institute (AARI), Faisalabad to evaluate its performance 
for okra.
The vegetable planter consists of seed box with design 
capacity of 830 cm3, a set of metering discs depending 
upon crop, a set of sprocket to control seed spacing, 
depth control wheels, discharge spouts and furrow 
openers. In addition to this set of seed placement 
unit can be attached with 3 bottom ridger with runner 
type furrow opener to place seed in ridge at desired 
depth. The ridge size and seed placement depths are 
adjustable. Hence cost of operation can be reduced 
by performing three operations (ridging, bed shaping 
and sowing) simultaneously. Set of Sprocket and set of 
metering disc is used to adjust seed spacing within row 
depending upon crop. That’s why this planter can be 
used for sowing of multi-vegetables like okra, lettuce, 
spinach, carrot, radish, beans and turnip.

Laboratory testing 
The mechanical vegetable planter was calibrated in 
laboratory to determine the seed rate, seed damage 
and uniformity of seed spacing during operation.

Calibration test 
A set of both seed metering roller and chain sprocket 
is provided that is used to maintain the seed spacing 
within row depending upon crop. The set of sprockets 
is shown in Fig. 1.  Each metering roller has unique 
shape and pattern of slot according to cop requirement. 
As test was carried out for okra crop hence to ensure 
placement of seed at 5 inch inter seed distance, 
according to machine manual (Table 1) two sprocket 
having13 and 11 teeth was used on drive and driven 
shaft respectively. The seeding unit was jacked up 
on test bench to allow free rotation of drive wheel 
and seed hopper was filled with 0.5 kg of okra seed. 
A polythene bag was tied on seed discharged tube to 
collect seed discharged. The handle attached to the 
test bench is used to rotate/move both drive wheel of 
planter to discharge seed and seed belt to estimate 
inter seed distance. The handle was rotated for 25 
times and stop watch was used to measure time. Seed 
collected in polythene bag was counted and weighed 
it. In addition to this collected seed was also observed 
for damage and recorded. This procedure for seed 
calibration was repeated for three times. Adjustment 
and different operation performed during laboratory 
testing are shown in Fig. 2 and Fig. 3.

Figure 1: Set of sprocket
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Test for uniformity of seed spacing: Seed hopper 
was filled with 0.5 kg of okra seed and one meter 
length was marked on test bench. Then drive wheel 
of planter was rotated to cover this length at normal 
speed and time was recorded with help of stop watch. 
The inter distance between successive drop of seed 
was measured with the help of measuring tape. This 
procedure was repeated for 10 consecutive times.

Field Investigation: A field having an area of almost 
1.01ha with dimension of 302mx34m was used to 
evaluate performance of mechanical vegetable planter. 
According to production technology of okra, land should 
be ploughed to a fine tilth at a depth of 20-25 cm (Vikash 
et al 2006). First of all field was tilled by disking once 
and harrowing once followed by leveling to prepare 
a uniform field for the planters work. This planter can 
be used for flat sowing as well as on ridges. In case 
of okra, sowing on ridges are preferred as it ensures 
proper germination, economizes irrigation water 
during spring summer and helps in drainage during 
rainy season (Chittora and Singh, 2016). Two seeding 
units were adjusted on the backside of bed shaper for 
perform ridging, shaping and planting simultaneously. 
The implement was operated by a 50 hp tractor and 
fuel tank of tractor was filled with fuel upto mark. Seed 
hopper was filled with the okra seed and time of filling, 
turning time, time to cover the length of field and other 
adjustment time was recorded with help of stopwatch 
to check its field efficiency by using following formulae. 
The planter was also operated at three different speed 
to check effect of speed on planting efficiency. 

Fuel consumption: The amount of fuel consumption 
is expressed in volume per unit time and for this 
purpose the fuel tank is filled with fuel upto top level 
before operation. The amount of fuel consumed 
after operation at each speed (i.e 2, 2.5,3 km/hr.) 
was measured after refilling again upto top level. 
The amount of refilling was fuel consumption for that 
particular operation after refilling. lated by measuring 
length and width of experimental plot. Mathematically 
effective field capacity of planter is expressed as below. 
(Yasmeen et al., 2018).

Theoretical field capacity: Theoretical field capacity 
of planter was estimated with the help of speed and 
theoretical width of implement as shown in below 
mathematical relation i & ii (Yasmeen et al. 2018).

Effective field capacity: Effective field capacity 
of mechanical vegetable planter was measured by 
taking both productive and non-productive time into 
consideration and area covered in specified time-
period was calculated by measuring length and width 
of experimental plot. Mathematically effective field 
capacity of planter is expressed as below. (Yasmeen 
et al., 2018).

Field Efficiency: Field efficiency is estimated by 
effective field capacity and theoretical field capacity as 
expressed below. 

RESULTS AND DISCUSSION

Seed rate:
In mechanical vegetable seeder, provision has been 
made to place seed according to crop requirement. 
A set of both seed metering roller and chain sprocket 
has been provided that are used to maintain the seed 
spacing within row depending upon crop. Test was 
carried out for okra crop hence to ensure placement 
of seed at 5 inch inter seed distance, two sprocket 
having13 and 11 teeth was used on drive and driven 
shaft respectively. According to laboratory test, 40 
percent seed can be saved as compared to manual 
sowing. In this planter 7-8 kg seed was used for sowing 
of one acre.

Table 1. Spacing Chart for Multi-vegetable Seeder (Spacings may change due to soil conditions)
No. of holes in seed roll Number of teeth in each sprocket11
Rear 14 14 13 13 11 11 10 11 10 10 9
Front 9 10 10 11 10 11 11 13 13 14 14
3 Hole 20 18 17 15 14 13 12 11 10 9 8
4 Hole 15 14 13 12 11 10 9 8 7.5 7 6
6 Hole 10 9 8 7.5 7 6.5 6 5.5 5 4.5 4
12 Hole 5 4.8 4.5 4 3.5 3 2.8 2.8 2.5 2.5 2
24 Hole 2.5 2.5 2.3 2 1.8 1.5 1.3 1.3 1 1 0.5
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Seed missing
Seed placement unit has transparent seed box to 
examine presence of seed in grooves. During laboratory 
test it was observed that as seed box tends to empty, 
the chances of seed missing was increased. Hence in 
order to ensure evenness of seed it should be filled 
frequently. According to data collected from laboratory 
test it was observed that less than one percent seed 
was missed from groove due to oversized seed. 

Damage seed
During laboratory test, 1.25 percent seed damage was 
observed. The reason behind this damage was that 
when oversized seed tries to enter from seed box to 
seed metering roller then a shear force is developed 
between seed metering roller and wall of seed tube 
that cause seed damage. 

Field Capacity
During field test, implement was operated by 50 

hp tractor at three speed i.e 2, 2.75 and 3.5 km/hr 
and effect of speed on effective field capacity, field 
efficiency, fuel consumption and wheel slippage was 
evaluated as shown in Table 2. 

Table 2. Planters  field   test   for    all   observed  parameters at  
              different field speeds: 

Tractor speed 2  
km/hr.

2.75 
 m/hr.

3.5  
km/hr. 

Effective field capacity (ha/hr) 0.27 0.38 0.47
Field efficiency (%) 50 71 87
Fuel consumption (liter/ha) 4.7 6 7.2
Wheel slippage 9 11 12

Analysis of variance (Table 3, 4, 5 and 6) indicate 
that speed of tractor had significant effect (P<0.05) 
on field capacity, field efficiency, wheel slippage and 
fuel consumption. Operational speed of 3 km/hr was 
recommended for field operation as all dependent 
parameters lies within permissible limit.

Table 3. Analysis of variance for field capacity:

Source of Variation SS Df MS F P-value F crit
Significant 

at 5%
Between Groups 0.060356 2 0.030178 82.30303 4.34981E-05 5.143253
Within Groups 0.0022 6 0.000367    
Total 0.062556 8     

df: Degrees of freedom in the source,  SS: Sum of squares due to the source, MS: Mean sum of squares 
due to the source, F: F-Statistic, P: P-value, F crit: F- Critical
Table 4.  Analysis of variance for wheel slippage:

Source of Variation SS Df MS F P-value F crit
Significant 

at 5%
Between Groups 14 2 7 7 0.027 5.143253
Within Groups 6 6 1    
Total 20 8     

df: Degrees of freedom in the source,  SS: Sum of squares due to the source, MS: Mean sum of squares 
due to the source, F: F-Statistic, P: P-value, F crit: F- Critical
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According to data collected during field test the effective 
field capacity (EFC) and field efficiency of machine was 
found to be 0.47 ha/hr and 87 percent, respectively and 
average weight of 7.37 kg/acre was discharged during 
the field test at speed of 3 km/hr. Operations performed 
during field test to evaluate performance of machine 
are shown in Fig. 5-9.

Cost analysis: 
Cost analysis of any machinery is source to provide guarantee 
of its acceptance and promotion of any technology (Ashraf et 

al., 2018). Hence after performance evaluation, its economic 
analysis was studied. After performance evaluation, it 
revealed that net saving of 77 man-hours/ha was observed 
by planting okra seed with planter as compared to making 
ridges with tractor drawn ridgers followed by manual planting. 
The cost of operation was found to be Rs. 1375/-per hectare 
and a saving of 76% over manual planting was recorded. 
The crop parameters and yield were comparable in case of 
machine planting and manual planting.

Table 5. Analysis of variance for fuel consumption:
Source of Variation SS df MS F P-value F crit

Significant 
at 5%

Between Groups 9.154289 2 4.577144 133.6609 1.06E-05 5.143253
Within Groups 0.205467 6 0.034244    
Total 9.359756 8     

df: Degrees of freedom in the source,  SS: Sum of squares due to the source, MS: Mean sum of squares 
due to the source, F: F-Statistic, P: P-value, F crit: F- Critical

Table 6. Analysis of variance for field efficiency:
Source of Variation SS df MS F P-value F crit

Significant 
at 5%

Between Groups 2066 2 1033 344.3333 6.44E-07 5.143253
Within Groups 18 6 3    
Total 2084 8     

df: Degrees of freedom in the source,  SS: Sum of squares due to the source, MS: Mean sum of squares 
due to the source, F: F-Statistic, P: P-value, F crit: F- Critical
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Economic analyhsis of mechanical vegetable planter
Description Unit
Name of machine: Tractor Operated Multi vegetable Planter cum shaper
Intial cost of tractor Rs.  717000.00
Initial cost of machine Rs.  150000.00
Salvage value of tractor  Rs.  71700.00
Salvage value of planter  Rs.  15000.00
life of tractor Year  10.00
Life of machine Year  10.00
operating hours per year hr/Year  235.20
Total life hr  2352.00
Salvage Value (@ 10% of initial cost) Rs.  15000.00
Intresr Rate % 12.00
Rate of Insurance %  2.00
Tax Rate %  4.50
Test Data
Field Capacity ha/hr  0.47
Fuel Consumption l/hr.  2.50
Wage of Skilled labor (Rs/day)  675.00
Wage of unskilled Labor (Rs/hr)  593.00
Fixed cost of Tractor  Per year Per hour Per ha
Depreciation  64530 64.53 138.16
Interest (12 % of avg. investment)  47322 47.32 101.32
Insurance (2 % of avg. investment)  7887 7.89 16.89
Tax (4.5 % of purchase price)  32265.00 32.27 69.08
Housing (1% of purchase price)  7170.00 7.17 15.35
Repairs and Maintenance ( 8% of purchase price)  57360 57.36 122.81
Fixed cost of Tractor (A)  216534 216.53 463.60
Variable Cost (Operational Cost) of Tractor
Fuel Cost (2.5 liters/hr @ Rs.100/liter)  58800.00 58.8 125.89
Lubricant cost ( 10% of Fuel Cost)  5880.00 5.88 12.59
Wages of Tractor operator (@593/day)  35580.00 35.58 76.18
Wage of Labour  (@675 /day)     
Variable cost of Tractor (B)  100260.00 100.26 214.66
Total operating cost of Tractor(A+B)  316794.00 316.79 678.26
Fixed Cost of Multi Seed Planter
Depreciation  13500 57.45 122.99
Interest (12 % of avg. investment)  9900 42.13 90.20
Insurance (2 % of avg. investment)  1650 7.02 15.03
Tax (4.5 % of purchase price)  6750.00 28.72 61.50
Housing (1% of purchase price)  1500.00 6.38 13.67
Repairs and Maintenance ( 5% of purchase price)  7500 31.91 68.33
Fixed cost of Tractor (A)  40800 173.62 371.71
Variable Cost (Operational Cost) of Multi Seed Planter 
Fuel Cost (2.5 liters/hr @ Rs.100/liter)  0.00 0 0.00
Lubricant cost ( 10% of Fuel Cost)  0.00 0 0.00
Wages of Tractor operator (@593/day)  35580.00 151.4042553 324.16
Variable cost of Multi Seed Planter (B)  35580.00 151.40 324.16
Total operating cost of Multi Seed Planter (A+B)  76380.00 325.02 695.87
Total operating cost of Multi Seed Planter (A+B) 393174.00 641.82 1374.13

CONCLUSION
After performance evaluation, it revealed that net 
saving of 77 man-hours/ha was observed by planting 
okra seed with planter as compared to making ridges 
with tractor drawn ridgers followed by manual planting. 
With the help of planter three operations i.e ridging, 
shaping and planting are performed simultaneously 
that resulted in high efficiency of planter. 

Recommendation
Overall performance of machine was good but there 
are some suggestions to improve its efficiency and for 
better crop return. 

•	 There should be fertilizer attachment with seed 
placement unit so that seed and fertilizer can be 

applied simultaneously to ensure better crop return 
and yield. 

•	Graded seed be used for better performance.
•	 Tractor having tyre of narrow width be used with the 

planter.
•	Additional seed metering rollers according to the 

seed configuration be got fabricated to accommodate 
local varieties.
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