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Determination of picking force of some major varieties of cotton
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Alstract -

A test rig was developed to assess the magnitude of air flow rate required fc

effect pneumatic picking of cotton, The picking force was determined for the bolls of ten varieties
The reeression analysis was carried out to establish the relationship between volume of boll
and picking force. The lincar, polynomial, logarithmic, power function and exponential rclations
were attempled. The corresponding R-squared values were also determined fo see the goodness
of fit. In 70E variety the highest average picking lorce of 3074 g was recorded whereas in
‘Savitha' varicty it was lowest (2519 g), The picking force increased in direct proportion with
volume of boll, The regression analysis revealed that the volume of boll has good linear relationship

with picking force. (Key words :

In India cotlon is an important commercial
crop and sustains the country's textile industry
which is perhaps the largest segment of organized
industry in the country. India ranks third in cotton
production with 16.87 million bales from an
area of 9.25 million hectares during 1988-99,
In India cotton is hand picked by human labour
which is laborious and tedious work. Hand picking
is ten times costlier than irrigation and about
twice the weeding operation. One grown-up person
can pick only 20-70 kg of colton per day (Prasad
and Majumdar, 1999). Goyal et al, (1979) reported
that 1965 man-h/ha is required in cotton picking
by conventional practice of hand picking in India,
The average labour regquirement in manual picking
is 0.9 man- hikg (Garg, 1999). In recent years
labour shortage appears during peak periods of
cotton harvesting, The use of mechanical picking
machine will be useful in minimizing the drudgery
involved in hand picking as well as enhancing
production of clear grade of seed cotton. The
mechanical cotton picking system will also be
helpful in achieving timeliness of operation for
the next crop. The picking force is the base
for the design of any harvesters for cotton. Hence
a test rig was developed to assess the magnitude
of air flow rate required to effect pneumatic
picking of cotton,

Materials and Methods

A test rig has been developed to measure
the force required for picking cotton from the
bolls. The test rig consists of frame, motor
(2 hp), blower, acrylic pipe with strain gauge
system, strain indicator, and ‘U" tube manometer.
The frame is made of ‘L' angle of size 37x37x6
mm. The overall dimensions are Im x 0.3m x
0.5m. The test rig assembly consists of 150mm

Catton, Picking force, Bell volume),

diameter acrylic pipe suitably fixed on the frame,
It acts as a flow flume for aveiding turbulence
during tests, At the longitudinal centre of the
pipe, the boll stem is held by means of a suitable
holding device. The holding device in turn is
fixed to a cantilever beam of strain gauge tansducer.
The transducer was designed to measure a maximum
force of one kg. The outpul terminals of the
strain gauge bridge are connected to a digital
strain indicator.

The air flow effecting a suction and thereby
the pneumatic picking is applied into the acrylic
flume from the blower through a suitable flexible
hose. The entire assembly is shown in Fig 1.
The strain indicator was pre-calibrated for known
mechanical forces and a calibration chart was
prepared to relate the strain readings and the
applied force. The force required to pick the
cotton can be obtained from the chart from the
observed reading from the strain indicator for
the particular boll fixed in the test rig.

The bolls of ten varieties of cotton were
collected. The major diameter, minor diameter
and height of the bolls were measured accurately.
Then they are fixed in the test rig and the
strain was observed from the strain gauge indicator
from which the picking force can be determined.
For each variety, ten samples of various dimensions
were taken for this study.

Regression analysis was carried out to
establish the relationship between volume of boll
(independent variable) and the picking force
(dependent variable). The linear, polynomial,
logrithmic, power function and exponential relations
were attempted.
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Table 2, Statistical model of various cofton varicties

SLNo. Variety Model R value -
1. MIi2 Y = 0.0017 x + 196.81 0.97
Y = 74,943 Ln (x) - 519.4 0.82
Y =8 X 10" x*+ 0.0007 x + 218.48 0.99
Y = 18.194 x 3% 0.86
Y = 2089 ¢ 0.98
2. ADT | Y =0.0014 x + 203,22 0.95
Y = 88.601 Ln (x) - 670.02 0,94
Y =-6 X 107 x? + 0,0024 x + 174.83 0.98
Y = 11.602 x "#% 0.96
Y = 214,08 ¢ 0.94
3. Savitha Y =0.002 x + 178.22 0.95
Y = 87.527 Ln (x) - 656.36 0.84
Y =1 X10* * + 0,0004 x + 211.35 0.97
Y =10.348 x "4 0.86
Y = 193.01 ™ 0.95
4. NH 545 Y = 0.0016 x + 206.4 0.96
Y = 81.921Ln (x) -586.66 0.93
Y = .6X10% x* + 0.0023x + 189.61 0.97
Y = 14.885 x*¥® 0.95
Y = 216.63 e% 0.95
5. Vikram Y = 0.0018 x + 190.77 0.96
Y = 95.898 Ln (x) -744.13 0.95
Y = -8 X107 x? + 0.0028 x + 167.62 0.97
Y = 8.3165 x™ 0.96
‘ Y = 203.99 ¢4 . 0.96
6 7 Y = 0.0018 x + 200.07 0.99
Y = 91.706 Ln (x) -692.33 0.96
Y =-8X 10" x*+-0.0019 x +197.62 0.99
Y = 107.5 x0¥ 0.98
| Y =212.82 e fE= 0.98
7 LRA 5166 Y =0.0015 x +221.4 0.81
Y = 75.164Ln (x) - 507.00 0.79
Y =9X 10" x* + 0.0014 x + 233.76 0.81
Y = 21.399 x4 0.81
: Y = 230,24 % 0.82
8 70E Y = 0.0021 x + 201.13 0.94.
Y = 100.48 Ln (x)-767.04 0.92
Y = -9 X10° x* + 0.0031 x +179.71 0.94
Y = 93141 x 098 0.93
Y = 21488 ¢’f* 0.93
9 AC 738 Y = 0.0015 x + 224.35 0.87
Y =77.737Ln (x) - 531.15 0.90
Y =-9 X 10" x* +0.0026 x + 199.63 0.87
Y = 18,721 X0 091
Y = 232 g% 0.85
10 Suman Y = 0.0017 x +193.60 0.88
Y = 84.961 Ln (x) - 626.79 0.88
Y =-1X10"x* + 0,0029 x + 168.14 0.89
Y = 10.813 ¥ 0.88

Y = 203.63 e!&5X 0.84
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Fig.1 Setup for assessment of Cotton picking force
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power operated (knapsack type) cotton '
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