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ABSTRACT

Maize is the third most important cereal in Indianda Production 23 Mn MT in 2009-10
(Department of Agriculture & Coopration, India). jRsthan has the largest area 10.62 lakh hectamdsr wultivation
among all states with total production of 2.1 Mn NZ010). Agriculture is generally recognized as tfadion's most
hazardous industry and Shelling or threshing isntlost tedious job. Four method of maize shelliagraly shelling cob
grain by hand, octagonal maize sheller, hand opérataize sheller and beating by stick method veegenomically
study. The Ten male agricultural subjects of 2543&8ge group were randomly selected for the stlithg. mean OCR, and
HR for octagonal maize sheller was lowest amongr@thod of maize shelling and highest for beabiggstick method.
The energy expenditure rate was highest for bgaiin stick method (3.84 kcal/min) and lowest fotagonal maize
sheller (1.52 kcal/min). Energy expenditure raie ghelling cob grain by hand and octagonal matzelling operation
could be scaled in “Very light” category of workald. Whereas the hand operated maize sheller aatth@peby stick

method could be scaled as in “Light” category ofkvioad.
KEYWORDS: Energy Expenditure Rate, Ergonomic, Heart Ratez®&helling, Oxygen Consumption Rate
INTRODUCTION

Aagriculture is generally recognized as the nagiomiost hazardous industry and displays high rafes o
musculoskeletal disorders with evidence to sugtiedtergonomic risk factors are involved. Threshimgshelling is the
most tedious and time consuming job if do indigeshp(James M. Meyers). Maze is cultivated mainly ffwod, fodder,
feed and Industrial use. Rajasthan has the laayest 10.62 lakh hectares under cultivation amdhgtates with total
production of 2.1 Mn MT (2010)

Traditionally maize is threshed by shelling cobigray hand and beating the cob by stick. At preseaize
shelling has been improved by the use of tubulaeensheller and hand operated sheller. A tubulaeemsheller is getting
popularity among the small and marginal growingrfar. Human energy is predominantly used in Indigrcaltural
especially in maize farming starting form seed be@agbaration to threshing. Farm implement and nmeazihitherto have
not been ergonomically developed. Hence there isrgent need to study the ergonomic aspect to guahe drudgery
involves in manually maize shelling operations \ehelling cob grain by hand, octagonal maize shefland operated

maize sheller and beating by stick method.
MATERIAL AND METHODS

Anthropometric Characteristics A healthy age group ranging 25-35 yr free from iedpry or any other health
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problem was selected for maize shelling operatid®en male agricultural subjects of this age growgreamrandomly
selected for the study. Anthropometric parameterthef subjects were measured using a scale, weighatgnce,

measuring tape and Anthropometer that posture geostandard measuring posture.

Manual Maize Shelling Operations: Four method of maize shelling namely shelling aphin by hand,
octagonal maize sheller, hand operated maize staaitk beating by stick method were carried for réimp maize kernel
from the cob. In shelling cob grain by hand agtietal worker remove the grain from cob by usingthismb first make a
line, after that they rub the cob by another skletleb to remove the grain, due to rubbing acticaingr were detached
from the cobs. The operations were done in siftiogture. The octagonal maize sheller of 70 mm Ié0gmm diameter
and weight of 140 g was made up mild steel of @0 thickness. Four tapered fins are provided feflisly. The tapered
ends provided two variable opening 40 mm at oneagmd28 mm at other end shelling. Shelling was dopnkolding the
sheller in one hand and gradually inserting the iodd the sheller by the other hand with clockwése anti clockwise

twist. The work was carried out in sitting posture.

1) FEEDING HGPPER

2) FLYWHEEL

3) MAIN SHAFT

4} DRIVER-PULLY FOR BELOWER
5) DRIVEN FULLEY

8) MAIN FRAME

7) SHELLING DEUM COVYER

&) DRIVING HANDLE

Figure 1: Schematic Diagram of Hand Operated Maiz&heller

The hand operated maize sheller consisted disc aviteg projections forming a conical passage. Tibe wWas
rotated by a handle attached to a flywheel. Whenctib was pushed from the feed hopper, it was ghijethe rotating
disc and allow to pass through the conical passhgéing was completed. The shelled corn was dro@pel the wind
blast from fan separates it from husk and sand.cheBatic diagram of hand operated maize shellgrésented in
Figure 1. The clean corn was delivered to the auBemmon traditional shelling method is to bea thaize cob with
wooden stick. A group of four agricultural workevere asked to beat the heap of maize cob by wostildn The grains
are detached from the cob due to impact force. athod is mostly used for gain purpose as thedmrgkain percentage
is higher in this method.

Physiological Cost Estimations

The trials were conducted between 8.00AM and 1.00dBring the month of December at Udaipur. The mean
dry bulb temperature, wet bulb temperature, refatiumidity and wind velocity varied between 8.42®5C, 7.6 to
16.6'C, 35 to 85 per cent and 1.6 to 3.2 km/h respédstidaring the period of experiments. The K2i® an electrical
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medical device which measure and analyzed oxygesuroption rate and heart rate without any disturbaf the worker
during field activity. It is fixed to the worker dag the test by an anatomic harness. Before efatie operation worker
was allowed to take rest for 5 min and there rgs®CR and HR was recorded. After that worker w&sedo perform
shelling cob grain by hand for 15 min working ahd bbservations recorded for 15 minute working Hxdninute resting.

The energy expenditure rate was calculated byd dit oxygen = 2.88 kj (Nag 1989) and kj was cotectin kcal.
RESULT AND DISCUSSIONS

The present study deals with the evaluation ofed#iit manually operated maize shellers from ergacedm
considerations. Ten male agricultural subjectshaf &ge group were randomly selected for the stlidyal 19 body
dimensions were found involved in maize shellingmions. The stature of male subjects were rafrged 160.0 cm to
176.0 cm. and weights of subjects ranged from 4K&@o 63.20 Kg. In maize shelling operation, thamand machine
interaction is through hand. Hand lengths of subjeere ranged from 17.10 cm to 20.05 cm. The aach from wall
and vertical grip reach in sitting posture of sgkgewere ranged between 79.18 cm to 88.65 cm a8d in to 124.50

cm, respectively.

The experiments were carried out to assess theighbgical cost of the subjects for different maizleelling
operations by shelling cob grain by hand (tradaiomethod), octagonal maize sheller (MS), hand atedrmaize sheller
and beating method (by stick). The mean working O&ml AOCR were highest for beating by stick method
(0.773 lit/min, 0.540 I/min) followed by hand optd maize sheller (0.677 I/min, 0.432 I/min), simglicob grain by hand
(0.317 I/min, 0.006 I/min) and lowest for octagonaize sheller (0.306 I/min, 0.056).

Shelling cob grain by hand and octagonal maizeleshake being used for shelling of cob for seedppse.
The OCRfor hand operated maize sheller was 14 per cergridlian that of beating by stick method. For gmirpose, it
was observed that 25 percent of oxygen consumgio®CR) was saved using the hand operated maizeesiwaier
beating by stick method. Because of beating by stiethod required more physiological effort as cared to hand
operated maize sheller. According to classificasoggested by Christensen(1953), mean working oxyg@sumption
rate for shelling cob grain by hand and octagorakeshelling operation could be scaled in “Veght! category of work
load. Whereas the hand operated maize sheller eatth by stick method could be scaled as in “Lighategory of work

load.

The lowest mean working HR amdHR were observed 88.85 beats/min and 7.83 beat$tmioctagonal maize
sheller and highest was 129.14 beats/min and 4de@%/min for beating by stick method, followed1#0 beats/min and
41.01beats/min for hand operated maize shellerS&n87 beats/min and 7.81 beats/min for shelling g@bin by hand,
respectively. According to classification suggedtgdChristensen (1953), mean working heart ratesfalling cob grain
by hand and octagonal maize shelling operationdctnd scaled in “light” category, hand operated masheller is

moderately heavy and beating by stick method cbaldcaled as in “heavy” category.

Since oxygen consumption rate,J@ a better parameter than heart rate, the ereqggnditure rate is calculated
using Q value of the subjects. The energy expenditure vats highest for beating by stick method (3.84 /kaiul)
followed by hand operated maize sheller (3.37 kaial), shelling cob grain by hand (1.57 kcal/minylactagonal maize
sheller (1.52 kcal/min). The energy expenditure fat shelling cob grain by hand and octagonal maleller was almost

same which means that work load for both the metlimdearly same. The EER for hand operated mhzéeswas 12.23
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per cent lower than EER for beating by stick metHod grain purpose. According to classification gested by
Christensen (1953), energy expenditure rate fdtisgeob grain by hand and octagonal maize shgliperation could be
scaled in “Very light” category of work load. Whearethe hand operated maize sheller and beatingdikynsethod could

be scaled as in “Light” category of work load.
CONCLUSIONS

The mean OCR, HR and for octagonal maize shellerlagest among all method of maize shelling andhdsg
for beating by stick method. The energy expenditate was highest for beating by stick method (&&4l/min) and
lowest for octagonal maize sheller (1.52 kcal/minergy expenditure rate for shelling cob grainhlaypd and octagonal
maize shelling operation could be scaled in “Véght' category of work load. Whereas the hand ofgetanaize sheller
and beating by stick method could be scaled a&ight” category of work load. For maize shellingesations octagonal

maize sheller and hand operated maize shellingwgrerior than shelling cob grain by hand and bgdiinstick method.
ABBREVIATION: Mn MT-Million Metric Ton, HR- Heart Rate, OCR- Oxgg Consumption Rate
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