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Introduction 
 

The soybean (Glycine max) is a legume 

species native to East Asia, which is highly 

cultivated for its edible seed. The plant has 

been classified under oil producing plant for 

its edible seed rather than for its pulse by the 

Food and Agricultural Organization (FAO). 

Soybean is an annual legume categorized 

under Fabaceae family. Soybean is one of the 

most important beans among all in the world 

which provides vegetable protein for millions 

of human and ingredients for thousands of 

chemical products. It is most nutritious and 

easily digested food of the bean family. The 

soybean is considered as one of the richest  

 

 

 

 

 

 

 

 

and cheapest sources of protein. It is a staple 

in the diet of humans and animals in different 

corners of world today. The seed contains 17 

percent oil and 63 percent meal, 50 percent of 

which is protein. Soybean is a good source of 

protein for diabetics as it contains no starch. 

Globally, the most important feed grain 

legume is soybean (Glycine max), with a total 

production of 216,144,262 tones and 

harvested area of 94,899,216 hectors (Faostat, 

2009). Today, the world„s top most producers 

of soybean are USA, Brazil, Argentina, India 

and China. Approximately 85 percent of the 

world„s soybeans are processed, or "crushed," 
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Soybean is produced today mainly for its protein and oil components. Commodity soybean 

seeds consist of approximately 40% protein and 20% oil on a dry weight basis (Liu, 1997). 

One metric ton of soybean yields an average of 183 kg of oil and 800 kg of protein meal. 

Soybean meal contains 44% or 48% protein the average Depth of 4.01cm seed to seed 

spacing was 25 cm respectively. Damaged seed Percentages of soybean during damage test 

of manually operated seed-cum fertilizer soybean, planter in lab was found to be null. The 

Pushing angle of handle, pushing force, draft force and drawbar power in different soil 

sandy loam soil, Clay loam soil was found, 15.21 kg, and 0.0966hp respectively. Effective 

field capacity of 0.229, was obtained for continuous operation of the planter in different 

forward speed of 2.0 km/hr, 2.5 km//hr, 3.0 km/hr,
 
for planting soybean and field 

efficiency for soybean, was 94.78 %, respectively. The manufacturing cost of the 

developed manually operated seed-cum fertilizer soybean planter was Rs. 4602. The 

average annual cost of the manually operated planter was Rs.225.5, per hectare for 

soybean planter. The manually operated seed-cum fertilizer soybean planter can save about 

93.47% planting cost for crops cultivation. Overall performance of the manually operated 

seed-cum fertilizer soybean was found quite satisfactory. 
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annually for the production of soybean meal 

and oil and 98 percent of the soybean meal 

that is crushed is further processed for 

preparation of animal feed. About 95 percent 

is consumed as edible oil; the rest is used for 

industrial products such as in the production 

of fatty acids, soaps and biodiesel. Soybean is 

an agricultural crop of great importance as 

many important proteins and non-protein 

aqueous compounds have been isolated. 

Soybean (Glycine max) seeds are known to 

contain different proteins which have anti 

nutritional and/or toxic effects, such as 

soybean agglutinin (an N-acetyl 

galactosamine-specific lectin). Cultivation of 

soybean is done mostly during the Kharif 

seasion, rainy season. Seeds are sown in rows 

of about 45 to 60 cm apart and plants are 

spaced about 15 cm apart within rows. Seeds 

may be soaked for 24 hours to soften the hard 

seed coat and induce better germination 

(Dessai et al., 1997). Soybean can be 

harvested fresh and included in meals. Dried 

and stored for consumption during offseason 

periods. Sowing soybean by hand increases 

production cost as extra man-hours is required 

for thinning operation as excessive seed is 

inevitably sown per hill. Moreover, the 

traditional planting method is tedious, causing 

fatigue and backache due to the longer hours 

required for careful hand metering of seeds if 

crowding or bunching is to be avoided. 

Soybean is produced today mainly for its 

protein and oil components. Commodity 

soybean seeds consist of approximately 40% 

protein and 20% oil on a dry weight basis 

(Liu, 1997). One metric ton of soybean yields 

an average of 183 kg of oil and 800 kg of 

protein meal (Snyder, 1987). Soybean meal 

contains 44% or 48% protein depending on 

the type of processing used to produce the 

soybean meal (Maier et al., 1998). Most 

soybean protein, in the form of defatted meal, 

is used as animal feed for poultry and swine. 

In 2004, the USDA (2005) reported that 67% 

of protein meal consumed in the world was 

produced from soybean. Food products 

enhanced by soybean protein for human 

consumption are also widely used and 

accepted.  

 

Materials and Methods 

 

Description of the seed-cum fertilizer 

soybean planter 

 

The development seed-cum fertilizer soybean 

planter consist of the handle, seed hopper, 

furrow opener, furrow covering device, and 

drive wheel, seed discharge tube, fertilizer 

discharge tube, and seed metering houses.  

 

Handle 

 

The handle consist of the G.I pipe use in the 

planter Length of the handle is calculated 

based on average standing height of female 

operator. So, the average standing height of 

women workers is the 100cm. Distance of 

wheel centre from the operator (for operator 

height of 95-105 cm) in operating condition is 

the 115 cm. therefore angle of inclination.  

 

Seed hopper 

 

The amount of seed contained depends upon 

the size of the seed hopper. The shape of 

hopper was designed at the top. The volume 

of seed hopper was 13129.94 cm
3
.The height 

bottoms to top of seed hopper were 305 mm 

and 254 mm square at the top. To obtain free 

flow of seeds, the slope of the hopper was 

fixed at 32
0
, which is modestly higher than 

the average angle of repose of the seeds. The 

material was used for the design 2.5 mm thick 

mild steel metal sheet for low cost, light 

weight and longer life. 

 

Fertilizer hopper 
 

Similar to the seed box, the fertilizer seed box 

was also made with 20 gauge M.S sheet 
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305mm x 257 mm sheet was taken for the 

fertilizer box bottom. At the bottom of the 

fertilizer box and keeping the 127 side 

vertical with vertical so that the fertilizer box 

could maintain with slop horizontal at 32
0
. 

 

Furrow opener 
 

The tine of furrow assembly was made of M.S 

flat of size 40x10mm. The boot was made of 

mild steel sheet of 1.6 mm thickness. High 

carbon steel was used for making shoe and 

cutting edge inclined at angle of a 45
0
. The 

seed and fertilizer tube were welded to the 

separator in such a way that fertilizer was 

dropped 500 ahead and 10 mm deep to the 

seed.  

 

Drive wheel 

 

A small bicycle rim type wheel with diameter 

490 mm was provided to transmit the traction 

power of wheel to the metering unit through 

chain-sprocket drive. The wheel was located 

in the centre at the rear of the planter.  

 

A shaft was provided that keeps the drive 

wheel always in contact with the ground 

surface to minimize wheel slippage. The drive 

wheels are made of steel and are integral parts 

of the seed metering mechanism. The drive 

wheel is made of steel. The diameter of the 

wheels is 38 cm was coupled to the 

seed/fertilizer template drive shaft. 

 

Seed tube and fertilizer tube 

 

The seed tube was made of rubber pipe 32 

mm diameter and 304 mm long. Two end of 

the seed and fertilizer tube connected to lower 

pipe of seed and fertilizer metering house and 

other end connected furrow opener. Seeds 

picked from the hoppers pass through the 

upper hole at the slide of the castellated 

metering mechanism to the lower hole into 

the discharge tube which deposits the seeds at 

desired uniform spacing into the opened 

furrow. 

 

Furrow covering device 

 

The furrow covering device is made of 

rectangular mils steel plate of dimension 70x 

115 mm. It was fasted with welded on the 

main frame. The furrow covering device is 

perpendicular to the direction of travel of the 

planter to be facilated proper covering of the 

soil. 

 

Metering device 

 

Seed metering wheel type use in planter. The 

diameter and numbers of cells was 

determined on the basis of mean size of 

individual seeds, recommended intra-row 

spacing of seeds and economical and efficient 

size (diameter) of driving wheel. Two same 

metering wheels were used to handle the 

seeds of soybean crops. Wheel diameter 102 

mm. The diameter of the ground wheel was 

177 mm. 

 

Design consideration of the seed-cum 

fertilizer soybean planter 
 

The following considerations were used for 

the design of manually operated seed-cum 

fertilizer soybean planter.  

 

Meter seeds of different sizes and shape for 

seed and fertilizer.  

 

The safety of the operator  

 

The operation of the machine should be 

simple for small scale or rural farmers.  

 

The materials available locally were used in 

the fabrication of the all components.  

 

Cost of the materials for construction was 

less. 
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Easy to operate (both male and female can be 

operating). 

 

Design of the seed-cum fertilizer soybean 

planter 

 

The seed-cum fertilizer soybean planter 

consist on the vertical wheel type metering 

device and both devices also fixed in seed 

mechanism house. The attachment of the 

furrow opening device which opens the 

furrow for the seed and fertilizer (Fig. 1). 

 

Laboratory test 

 

The planter was calibrated in the laboratory to 

determine the rate of discharge, evenness of 

seed spacing in rows and seed damage. The 

soybean seed variety called Pusa -16 

popularly grown by local farmer was 

purchased from Alopi Chungi market in 

Allahabad U.P. There seed have average 

Moisture content 12% as measured using the 

oven dry method of moisture content 

measurement. In evaluating the machine‟s 

performance, the standard code proffered for 

seed drills by Mehta et al., (1995) was used.  

 

Calibration  
 

The procedure of testing the manually 

operated seed-cum fertilizer soybean planter, 

the hopper of the planter was fully loaded 

with 5 kg seed and 5 kg fertilizer of soybean 

seeds. The planter was jacked up to allow for 

free rotation of the drive or transport wheel. A 

mark was made on the wheels to indicate the 

reference point to count the number of 

revolutions when turned, and a polythen bag 

was placed on the discharge tube to collect 

the seeds discharged. The drive wheels were 

rotated 100 times at low speed. A stop clock 

was used to measure the time taken to 

complete the revolutions. The seed in the 

polythen bag were weighed on a balance and 

the procedure was repeated 10 times. Similar 

test was carried out for each crop seed 

(Olajide and Manuwa, 2014).  

 

Seed germination test  

 

Laboratory germination tests were normally 

conducted at different temperature for 

different seeds. Count out 100 seeds 

(including damaged ones) and sow in 15 rows 

of 15 seeds, the rows make it easier to count 

seedlings. Seeds should be sown at normal 

seeding depth of 2-4 cm in seed germinator.  

 

Place the seeds on top of the sand or soil and 

push them in with a piece of dowel or a pencil 

and cover with a little more sand. Counting 

Seedlings after 15 days when the majority of 

seedlings were up. Do not wait until the late 

ones emerge–these are the damaged, weak 

ones. Only normal seedlings were counted.  

 

Seed damage percentage 

 

The hoppers were loaded with 5 kg of seeds 

and drive wheels were rotated 20 times with 

speed of corresponding to 0.9 m/s. A stop 

watch was used to measure the time taken to 

complete the revolutions. Polythene bags 

were placed on each of the tubes/ spouts 

collected the seeds metered and discharged. 

The seeds collected in the polyethylene bags 

 

At the end of the 20 revolution of the wheel 

were examined for any external damage or 

visible crack to establish the performance of 

the metering wheel. Germination tests, on 

randomly picked seed samples, were 

conducted at the laboratory to assess the level 

of internal damage by the metering 

mechanism. Percentage external seed damage 

was determined by equation given below. 

 

 (1) 

 

Where: 
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Md = percentage damaged seed 

 

Stds = total number of damaged seeds 

(external)  

 

Sns = total number of seeds  

 

Uniformity of seed spacing  

 

To determine the uniformity of seed spacing 

(Seed to seed spacing in row) of manually 

operated seed-cum fertilizer soybean planter, 

the planter was fully loaded with seed. A 10 

m thin layer of grease layer was laid out on 

the plain ground and the machine was run at 

walking speed of approximately 2.75 km/hr. 

A measuring steel tape was used to measure 

the distance between seed to seed in the row. 

This process was repeated five times and 

measurement of distance between seed to 

seed was recorded. Similar test was carried 

out for each crop seed. (Oduma et al., 2014)  

 

Missing index  

 

It was estimated using distance measured 

between seeds dropped in the row and spaced 

at a distances greater than 1.6 times the 

theoretical. Accurate missing rate of seed 

measurement during operation in the field 

was not easy task, keen attention is needed 

while operating the manually operated planter 

in the field (laboratory testing grease layer).  

 

So, during operation operator and one 

observer counted the number of seeds missed 

to drop into the seed tube. Then determined 

the actual number of seeds drop in 

experimental area if no missing occurred. 

Then missing rate is determined by the 

following equation (Oduma et al., 2014). 

 

Percent missing rate =  (2) 

 

N = number of seeds missing during pickup 

by metering wheel into seed tube 

M = number of seed dropped by the metering 

wheel if no missing occurred and not more 

than one seed per cell 

 

Multiples index  

 

It was estimated by measuring the distance 

between consecutive seeds, the spacing less 

than or equal to half of the theoretical spacing 

and calculated as follows: 

 

MULI (%) - nI -100 (3) 

N 

 

Where: 

 

MULI = multiple index 

nI = the number of spacing‟s in region I and 

N = total number of spacing‟s. 

 

Theoretical field capacity  

 

Theoretical and effective field capacity of the 

soybean seeder was determined by the 

following equation (Hossain, 2014)  

 

TFC =  (4) 

 

Where, 

 

TFC = theoretical field capacity, ha/hr 

S = forward speed, km/hr 

W = width of coverage, m 

 

Field test  

 

A field of 12 m X 15 m was used for the 

performance test of the seed-cum fertilizer 

soybean planter. This field was properly tilled 

plough and harrowed to obtain a good soil 

condition for the crop and workable condition 

for the planter. The field efficiency, field 

capacity, planting depth of seed and 

uniformity of seed spacing were detained. The 

actual performance at a speed of 2.25 - 2.80 

km/h. Field capacity and efficiency were 
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determined in accordance to the 

recommendation made by Kepner (1978) and 

using relevant parameters that included 

effective operation time, turning time and 

time losses due to obstructions on the field.  

 

Operating speed  

 

The speed of the planter is important role for 

better performance during operation. If the 

speed is more than to recommended speed, its 

more damage seeds and affect seed to seed 

distance in the row but in other way if speed 

is less, efficiency of planter automatically 

reduce. So for better performance normal 

walking was good. The actual speed in the 

field was measured by two mark made in the 

field at a distance of 15 m. One person stood a 

first mark with a stop watch when the planter 

was started for the operation the stop watch 

was switched on and the time was noted to 

cover 15 m distance. Five observations were 

taken and speed was calculated on the basis 

average time taken to 15 meter distance. The 

speed was varying 2.0, 2.5 -3.0 km/hr. The 

average speed was 2.5 km/hr at the time of 

planting operation 

 

Measurement of wheel slippage percentage  

 

A 15 m long test run was taken for the 

measurement of wheel slip. The manually 

operated seed-cum-fertilizer soybean planter 

was first operated with seed cum-fertilizer 

planter with the load and total revolution was 

counted to move on the same length without 

load and wheel revolution was counted. The 

wheel slip was calculated as per the following 

equation.  

  

Wheel Slippage (%) =  (5) 

 

Where: 

 

N1 = Total number of revolution of wheel at 

without load 

N2 = Total number of revolution of wheel at 

load 

 

Missing hills  

 

Observations for missing hills were taken 

after twenty days of planting operation. The 

total number of missing hill was counted 

separately for one row in a 15 m distance. 

These observations were repeated five times 

for each crop seed. Similar test was carried 

out for each crop seed. The total percentage of 

missing hills was calculated by following 

method (Hossain, 2014) 

 

Missing hill % =  

 (6)  

 

Field efficiency 

 

Field efficiency represents the ratio of 

effective field capacity to theoretical field 

capacity and was expressed as percentage. 

The field capacity was calculated by 

following formula (J. Sahay, 2004). It was 

calculated as follows from the field test data. 

 

 (7)  

 

Where, 

 

Ef = Field efficiency, % 

CT = Theoretical field capacity, ha/h 

=  

S = Average speed of travel, km/h 

W = Average working width of equipment, m 

EPC = Effective field capacity, ha/h 

 

Results and Discussion 

 

The performance of a seed-cum fertilizer 

soybean planter capable of planting soybean 

seeds at predetermined spacing‟s and depths. 

Physical properties of seeds involved in the 

study were investigated to optimize the design 
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of the planter‟s component parts. The 

experimental finding of the present 

investigation to development and testing of a 

seed-cum fertilizer soybean planter and their 

interpretation are presented in this chapter 

under the following subheads 

 

Table.1 Specifications of manually operated seed-cum fertilizer soybean planter 

 

Sr. No Parameter Specifications 

1. Length 160 cm 

2. Height 110 cm 

3. Width 22 cm 

4. Furrow opener Shoe type 

5. 
Seed and fertilizer 

metering device 
Wheel type, 18 cells,104 cm dia. 

6. Ground wheel 47.5 cm diameter 

7. Nut and bolts 20 number 

8. 
Seed and Fertilizer 

hopper 

25.5cm height, 15.5cm bottom width, 25.5cm 

top width and 20cm height between hopper 

edges 

9. 
Seed and Fertilizer 

tube 
2.7 cm Outside diameter and length adjustable 

10. Power transmission 
Ground wheel, Chain, Small sprocket, large 

sprocket, 

11. Weight 25kg 

 

Table.2 Germination test for soybean seed pre metered with different samples 

 

Variables  Number of 

pre metered 

seeds taken 

for 

germination 

Number of germinated seeds  

 

Average 
R1 R2 R3 R4 R5 

G1P1 100 89 91 88 92 93 90.6 

G1P2 100 82 85 80 88 86 84.2 

G1P3 100 92 95 89 94 96 93.2 

G2P1 100 88 89 91 90 86 88.8 

G2P2 100 81 82 86 82 88 83.8 

G2P3 100 80 88 86 82 85 84.2 

G3P1 100 89 94 96 92 95 93.2 

G3P2 100 91 90 86 88 89 88.8 

G3P3 100 80 88 86 82 85 84.2 

Avg. 87.88  

Note- G1: Full hopper; G2: Half hopper; G3: Quarter hopper; P1: Planter speed (2.0 km/h); P2: planter speed (2.5 

km/h); P3: Planter speed (3.0 km/h) 



Int.J.Curr.Microbiol.App.Sci (2017) 6(11): 2984-2996 

2991 

 

Table.3 Mechanically Damaged Seed of due to manually operated seed-cum fertilizer soybean 

planter for different samples 

 
Soil. Total 

number of 

seeds taken 

from planter 

Number of non-damaged seeds Number of damaged seeds Average  

percentage 

of damaged 

seeds  

R1 R2 R3 R4 R5 R1 R2 R3 R4 R5 

G1P1 100 98 96 97 98 97 2 4 3 2 3 2.8 

G1P2 100  94 95 94 96 94 6 5 6 4 6 5.4 

G1P3 100 93 94 94 95 93 7 6 6 5 7 6.2 

G2P1 100 98 99 94 95 96 2 1 6 5 4 3.6 

G2P2 100 97 96 96 98 97 3 4 4 2 3 3.2 

G2P3 100 95 96 94  94 95 5 6 6 6 5 5.6 

G3P1 100 99 98 100 98 99 1 2 0 2 1 1.2 

G3P2 100 98 97 95 97 99 2 3 5 3 1 2.8 

G3P3 100 96 98 94 97 96 4 2 6 3 4 3.8 

Note- G1: Full hopper; G2: Half hopper; G3: Quarter hopper; P1: Planter speed (2.0 km/h); P2: planter speed (2.5 

km/h); P3: Planter speed (3.0 km/h) 

 

Table.4 Test of distance of dropped fertilizer on grease layer by manually operated seed-cum 

fertilizer planter for different speed and different hopper level 

 
Obs. No. Length 

of the 

field (m)  

Standard 

distance to 

seed drop 

(cm)  

Actual distance of dropped seed (cm) Average 

distance of 

dropped 

seed (cm) 

R1 R2 R3 R4 R5 

G1P1 10 35 34.30 33.25 33.58 34.05 33.62 33.76 

G1P2 10 35 33.54 33.12 34.30 32.52 36.70 34.03 

G1P3 10 35 36.50 35.15 35.16 37.40 34.80 35.80 

G2P1 10 35 33.12 34.64 33.22 32.02 31.52 32.90 

G2P2 10 35 31.52 36.16 32.14 31.52 32.02 32.67 

G2P3 10 35 33.22 36.72 34.25 31.52 31.52 33.44 

G3P1 10 35 35.14 34.83 33.95 34.64 33.52 34.41 

G3P2 10 35 34.05 34.02 31.52 36.16 32.14 33.57 

G3P3 10 35 33.54 33.12 34.64 32.02 31.52 32.96 

Note- G1: Full hopper; G2: Half hopper; G3: Quarter hopper; P1: Planter speed (2.0 km/h); P2: planter speed (2.5 

km/h); P3: Planter speed (3.0 km/h) 

 

 

Table.5 Determination of drawbar power in sandy loam soil 

 

Obs. No. Pushing angle, 

(degree) 

Pushing 

Force (kg) 

Draft force (N) Drawbar power 

(hp) 

Dbp in (watts) 

S1G1P1 45 14 105.25 0.096 74.12 

S1G1P2 45 15.6 109.80 0.11 75.69 

S1G1P3 45 16.8 113.35 0.13 76.90 

S1G2P1 45 13.8 103.4 0.086 73.12 

S1G2P2 45 14.6 106.2 0.10 74.12 

S1G2P3 45 15.4 108.7 0.11 75.59 

S1G3P1 45 13 102.6 0.078 72.12 

S1G3P2 45 13.6 103.1 0.098 73.12 

S1G3P3 45 14.2 105.90 0.10 74.20 
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Table.6 Slippage of ground drive wheel of manually operated seed-cum fertilizer soybean 

planter for clay loam soil 

 

Note- G1: Full hopper; G2: Half hopper; G3: Quarter hopper; P1: Planter speed (2.0 km/h); P2: planter speed (2.5 

km/h); P3: Planter speed (3.0 km/h) 

 

Size of soybean seeds 

 

Particular (mm) Size of Soybean seed (Mini. to Max.) 

Length  8 ±9.5 

Width  6.6±7.5 

Thickness  5.6± 6 

Geometric Diameter  6.73± 7.88 

 

Fig.1 Top and front view of the seed-cum fertilizer soybean planter 

 

 

Obs. No. Distance 

travelled (m) 

Theoretical 

revolution of 

drive wheel 

Actual 

revolution of 

drive wheel 

Slippage 

(m) 
Slippage 

(%) 

S1G1P1 15 45.87 44.20 1.67 3.64 

S1G1P2 15 45.87 43.15 2.72 5.93 

S1G1P3 15 45.87 42.90 2.97 6.47 

S1G2P1 15 45.87 43.12 2.75 5.99 

S1G2P2 15 45.87 42.80 3.07 6.69 

S1G2P3 15 45.87 41.85 4.02 8.76 

S1G3P1 15 45.87 42.12 3.75 8.17 

S1G3P2 15 45.87 41.45 4.42 9.63 

S1G3P3 15 45.87 40.24 5.63 12.27 
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Fig.2 Top and front view of hopper seed-cum fertilizer planter 

 

 
 

A good progress of the work has been made 

successfully. Therefore, the low cost 

manually operated soybean planter may be 

accepted for demonstration and use. The 

average length, width, thickness and 

geometric mean diameter of the soybean seed 

were 6.95 mm, 6.02 mm, 4.52 mm and 6.20 

mm respectively. The maximum length of the 

seed was 7.42 mm and minimum was 5.99 

mm, maximum width of the seed was 6.45 

mm and minimum was 5.01 mm, maximum 

thickness of the seed was 4.60 mm and 

minimum was 4.01 mm, maximum geometric 

mean diameter of seed was 6.55 mm and 

minimum was 5.50 mm. The shape was 

determined on the basis of sphericity of the 

seed. The data obtained has been presented in 

appendix table 1. Sphericity of the soybean 

ranges from 0.85 to 0.98 the maximum bulk 

density and true density of the soybean seed 

were 0.87 g/cm
3 

and 1.36 g/cm
3
 respectively. 

And the minimum bulk density and true 

density of the soybean seed were 0.82 g/cm
3 

and 1.33 g/cm
3
 respectively. The angle of 

repose and coefficient of static friction were 

measured as maturity. The average value for 

angle of repose of soybean seed was 30.61 

degree. The average coefficient of static 

friction of soybean seed was 0.48 

respectively. The weight of 1000 seeds of 

soybean was 98.40g and respectively. The 

maximum weight of 1000 seeds of soybean 

was 104g respectively. The minimum weight 

of 1000 seeds of soybean 94.5 respectively. 

The germination test of pre metered seeds of 

soybean revealed that the percentage of the 

germination of the soybean seeds was 87.88 

% while the minimum germination percentage 

in one sample was found 83.80 % and 

maximum germination percentage in one 

sample was found 93.2%. The number of cells 

on periphery of seed metering wheel was 

found to be 18 for soybean crop. The number 

of cells on periphery of fertilizer metering 

wheel was found to be 18 for fertilizer.  

 

Calibration of the manually operated seed-

cum fertilizer soya bean planter has been done 

in the laboratory; its observations there were 

3% for full hopper, 3.33% for half hopper and 

3.75% for quarter hopper seed missing during 

test. The average amount of seed in fifty 

revolutions of drive wheel was calculated 

47.23 for five replications and drive 0.004410 

ha. After the calibration it found that the 

amount of the seeds required. 
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