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ABSTRACT

The rural populations consisting of marginal and poor farmers are dependent on labourers
for all farm related activities like sowing / planting of paddy, harvesting of agricultural and
horticultural produce and application of pesticides which can be very costly. These labourers
also face a lot of problems in sowing / planting of paddy as it has to be done by
bending down continuously or during application of pesticides to cotton fields drift can
be major health concern and harvesting different produce like bhendi due to its
thorny spikes and capsaicin content of chilies. In view of this, KVK, Wyra, Khammam
has assessed cost effective homestead implements and is relentlessly trying to
popularize them. These included use of protective clothing during application of pesticides, rolling
stem applicator for controlling sucking pest in cotton, knitted gloves for bhendi plucking and chilli
finger guard for its plucking. These simple and cost-effective farm implements helped farm women
in drudgery reduction, ergonomic stress on various body parts, improved work efficiency,
decreased labour cost and body allergies. Protective clothing reduced itching, irritation, skin
allergies, burning, vomiting, headache and faintness over a month’s time, rolling stem applicator
was ecofriendly and decreased the amount of chemicals, knitted gloves for bhendi plucking
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workers.

reduced the bruising and repeated damage to fingers during harvesting and chilli finger guard.
The reduction in stress on body parts automatically improved the work efficiency among farm

Keywords: Farm implements; improved work efficiency; ergonomics; fatigue; work related disorders;

body stress.
1. INTRODUCTION

Agriculture and its applied sectors as
occupational environment are still regarded as
one of the most demanding and hazardous
segments in spite of major technological
advances, [1]. As a matter of fact, it is ranked
second among occupational injuries, fatalities
and illnesses. The multitude of health problems
involve hearing loss, cancers, musculoskeletal
disorders (MSDs) and pesticide caused
respiratory illnesses. Among the non-fatal
occupational illnesses occurring in farm workers,
MSDs seem to be the most widespread. In
particular, repetitive lifting and moving of heavy
loads, prolonged trunk flexion (also called
stooping), intensive hand work and working in
awkward postures of wrist and trunk are tasks
associated with the main risk factors regarding
the reported MSDs. Remarkably, low back pain
is recognized as the most prevalent
musculoskeletal disorder that the agricultural
workforce suffers from in both developed and
developing countries. In fact, repetitive and
sustained stooping is the primary risk factor for
low back pain among agriculture workers [2,3].

All though recent years saw lot of farm
mechanization and introduction of farmer friendly
implements, their adaptability to field conditions
and the reduction in stress levels on various
body parts was evaluated thoroughly.

Rural population living in India constitutes around
72.0% of the total population, constituting that
include labourers, poor and marginal farmers [4].
India ranks second worldwide in farm outputs
and as per 2018, agriculture employs 50.0% of
work force contributing to 17-18% to India's GDP
[5]. The women work force in agriculture and
allied sectors is estimated to be around 91.0
million accounting to 37.0% of the total farm
workers in India [6,5,7].

Agriculture is considered to be the primary
source of the supply of food worldwide as well as
raw materials for industry and medicine.
Considering  the  ever-burgeoning  global
population and its consequent demand for food,

certainly, agriculture constitutes the backbone of
global economy [8]. To that end, agriculture
production has experienced a relatively high
diffusion of advanced technologies including
information systems, automated machinery
systems and even robotic systems that
complement or substitute labour tasks [9,10].

In India, women have traditionally been involved
in labour intensive, time consuming and tedious
jobs like sowing, transplantation, weeding,
harvesting, threshing and post-harvest
operations from times immemorial working 14 to
18 hours in a day [11]. The traditional methods
used by farm labourers causes drudgery leading
to serious health issue such as back pain, knee
pain and other work-related health hazards [12].
The minimal independent participation of women
was observed in seed treatment and fertiliser
application as technical aspects were involved.
Less participation by women in irrigation
activities may be due to restrictions in movement
outside the house during odd hours [13,14].
Almost 45 percent women participate in family
farm and animal work that are least remunerative
activities [14].

Scientific along with technological inputs and
interventions in agriculture help to relieve farm
women from the physical and mental strain [15].
Women in the hilly areas play a vital role in
household, allied and agriculture activities. They
are considered as the backbone of agriculture in
hilly areas as it is the only option of livelihood for
women. Women in the mountain regions work
longer hours and harder than men. They play a
vital role in conservation and management of
sustainable ecosystem [16].

Women's participation rate in agricultural related
sectors is about 47.0% in tea plantations,
46.84% in cotton cultivation, 45.43% growing oil
seeds and 39.13% in vegetable production.
While these crops require labour intensive work
with the work being considered highly unskilled.
Women are also heavily involved in ancillary
agricultural activities like animal husbandry,
fisheries, sericulture, poultry, duck rearing and so
on [17].
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Drudgery involves physical agony, mental strain,
fatigue, monotony in work and extreme hardships
experienced by humans. It also increases the
stress levels on the body. Improved simple
implements and tools developed, refined and
evaluated based on feedback of the farm women
can be helpful to them. The number of machines
developed so far to increase efficiency, reduce
drudgery and stress levels on body parts at lower
cost are usually popular among male farmers
[18].

Rural women play a significant role in agriculture
and other agro based activities like transplanting,
weeding, harvesting, threshing and storage using
traditional equipment for 9 to 10 hours and an
average of 4 hours in household activities during
which their bodies get tired and work efficiency
reduces [19].

Gite and Singh [20] found that during farm
activities women tend to adopt unnatural body
postures due to which their physiological
workload increases and many types of muscular-
skeletal problems can arise. The majority of
Indian farmers have small land holdings and are
unable to procure high-cost machinery for
vegetable cultivation. The cheaper technologies
beneficial over the traditional cultivation practices
are the current need in farming [21].

Ergonomics is the scientific study of the
relationship between person and his working
environment that includes ambient conditions,
tools, materials, methods of work and
organization of work. The performance of person
— implement system may be poor, if ergonomic
aspects are not given adequate attention leading
to clinical or anatomical disorders and affecting
person’s health. There is a need for proper
attention to ergonomic aspects in design and
operation to increase the person — implement
system efficiency and also in safeguard person’s
health [20].

The scientific literature regarding prevention of
musculoskeletal disorders (MSDs) and other
occupational health risks in agriculture were
mostly carried out in developed countries. There
is a need to make research strategies that help
to develop and analyze the new interventions for
manual harvesting in least developing and newly
industrialized countries [22].

1.1 Aim

The main aim of this study was to assess stress
levels on body, increasing the working efficiency

among farm workers and reduce the cost of
cultivation by introducing simple homestead
implements in comparison to the traditional
methods followed by the farming community.

2. METHODOLOGY

The ergonomic evaluation was carried out in
farmers / farm women working in cotton, bhendi
and chilli randomly in the age group of 25 — 45
years with no major health issues and normal
physiological parameters between 2016 to 2020.
The evaluations were carried out after the farm
workers were demonstrated the use of these
simple homestead implements and data
consolidated. Each of the assessments were
carried out 7 to 10 times.

The stress levels on various body parts were
assessed using standard rating scale where 0
indicates no effect and 4 indicates severe
discomfort on body parts that include head, neck,
chest, biceps, wrist, fingers, elbows, waist,
shoulders, foot and knees [23]. Each of the body
part is given a score between 0 to 4 depending
on the severity of stress on it and was assessed
by observation and interviewing the respondents.
The total score was 44 as maximum stress score
of each body part is 4 and there are 11 body
parts on which stress scores were assessed,
their sum done and percentage reduction in
stress levels calculated in comparison with total
score of 44 for each of the implement.

Similarly, the adaptability of various equipment
for different crops includes the ease of use, cost,
number of times the implement can be used
repeatedly, decrease in man hours and improved
work efficiency with maximum score of 20 for
each farm implement were also assessed using
an interview schedule. These scores were

tabulated, summed and field adaptability
calculated as percentage.
3. RESULTS

The use of simple homestead implements can
reduce the ergonomic stress on the body, help in
improving work efficiency and decrease man
hours in case of few of the implements. These
homestead implements can be used by farm
workers and are very effective as they are simple
to use. Some of the implements introduced to the
farming community by Krishi Vigyan Kendra,
Wyra, Khammam district are as given in Table 1.
The actual and reduced stress levels on body
parts along with adaptability and non-adaptability
of homestead implements are given in Figs. 1
and 2.
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S.no. Name of farm implement Cost of implement in Rs. Reduction in stress levels (%) Field adaptability of implement (%)
1. Protective clothing 650.00 78.0+ 3.0 90.0+ 2.0
2. Rolling stem applicator 250.00 925+25 95.0+ 3.0
3. Knitted gloves for bhendi plucking 60.00 85.0+£35 92.0+35
4. Chilli finger guard 40.00 48.0+ 2.5 86.0+4.0

100.0 925 100.0 9.0 956
85.0 09 86.0
78.0
80.0 80.0
60.0
60.0 520,45
40.0 40.0
220
14.0
200 15.0 200 10.0 50 8.0
7.5 :
0.0
0.0 Protective Rollingstem Knitted  Chilli finger
Protective Rollingstem  Knitted  Chilli finger clothing  applicator gloves for guard
clothing applicator  gloves for guard bhendi
bhendi

B Actual stress levels

Fig. 1. Actual and decreased stress levels on

m Decrease in stress levels

body part due to homestead implements

H Adaptability ®Non adaptability

Fig. 2. Adaptability and Non-adaptability of

homestead implements
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3.1 Protective Clothing

Protective clothing should consist of polyester
and cotton blended fabric for a new one whereas
a blended old shirt can be starched to close the
pores in the fabric to prevent any chemicals
coming in contact with skin. The stiffness of the
fabric prevents the adherence of pesticides on
the fabric and can be worn continuously for 1 — 2
hours. These were worn during spraying of
pesticides to reduce the occupational hazards
that include itching, irritation, skin allergies,
burning, vomiting, headache and faintness. With
the use of protective clothing the occupational
health hazards (stress levels on the body)
decreased in one month by 78.0 + 3.0%. As old
full hands shirts were starched and used, the
durability can be improved and was cost effective
also [24].

The continuous use can reduce these incidences
completely with field acceptability of 90.0 = 2.0%.
The cost of protective clothing is around Rs.
650/- (Table 1). It can be used repeated after
washing as it is made of cotton, with stand
regular wear and tear of repeated washing as
demonstrated at Krishi Vigyan Kendra, Wyra.

i-. -
i
- {

Plate 2a. Use of rolling stem applicator in cotton field

3.2 Rolling Stem Applicator

The rolling stem applicator consisted of a 2.5 feet
length pipe with 2.5 cm diameter, a foam holder
with reusable sponge and weighing 250g. The
light weight applicator is operated by dipping the
sponge into prepared spray chemical fluid and
can be applied to the base of the stem for about
15 to 20 plants at a time. This implement
reduced the drudgery to minimum levels, the
time required for applying chemical spray
decreased by 45 to 50%, with no environmental
pollution, negligible levels of pesticide inhalation
during spraying, no drift loss and high level of
impact on sucking pest which is a major problem
in cotton. The amount spent on pesticides
decreased by 55 to 66% for each application.
The implement is very easy and comfortable to
use as it is of desired length [25].

It costs around Rs. 250/- and each sponge
change can be used for one season of cotton
crop. After every season there is a need to
change the sponge attached to the foam holder.
The decrease in drudgery levels on back bone
and hands is by 925 + 25% and field
acceptability is 95.0 + 3.0 %.

Plate 2b. Rolling
stem applicator
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Plate 3a. Bhendi plucking with
bare hands

3.3 Knitted Gloves for Bhendi Plucking

Women encounter lot of hazards during
harvesting of bhendi crop with bare hands as
they have thorny spikes that hurt hands due to
cutting, bruising and repeated damage to fingers.
The knitted gloves were designed in a manner
that they can be easily worn at the time of
harvesting bhendi and was absorbed the sweat
from hands also. At a cost of Rs. 60 per pair,
these gloves lasted the entire season of harvest.
Farm women harvesting bhendi felt that these
gloves protected their hands from dust, cuts,
sores, allergies and other skin rashes [26]. The
decrease in stress levels on fingers during
plucking is by 85.0 £ 3.5% and field acceptability
of 92.0 £ 3.5% (Table 1).

Plate 4. Use of finger guard for chilli plucking

3.4 Chilli Finger Guard

Chilli is one the largest grown crops in
Khammam district with 3 to 4 pickings during
harvest period. The reduction in labour
availability necessitated the use of simple finger
guard to hasten the harvest time increasing the

Plate 3b. Knitted
gloves

Plate 3c. Use of knitted gloves for
bhendi plucking

harvest output. The work output increased by
48.0 = 2.5% due to decrease in stress on fingers
during chilli picking which was higher than
regular plucking with bare hands and field
acceptability of this guard was 86.0 + 4.0% as
demonstrated at Krishi Vigyan Kendra, Wyra.
The cost of each finger guard is Rs. 40/-
(Table 1) [27].

4. DISCUSSION

The simple farm implements are cost effective
with repeated usage that reduce the man hours
of work force and improve the work efficiency
there by reducing the cost of cultivation and
bringing in higher net returns in times when
farming and farmers are facing many challenges.
Protective clothing while spraying pesticides and
insecticides, rolling stem applicator in cotton,
knitted gloves for bhendi plucking and chilli finger
guard during its plucking are low cost implements
which are readily available to farmers across all
strata help reduce the stress levels on various
body parts by 78.0, 92.5, 85.0 and 48.0 %
respectively with field acceptability of 90.0, 95.0,
92.0 and 86.0 % respectively.

5. CONCLUSION

Harvesting can be stressful to women as many of
them are involved in it. The use of these simple
implements not only improved the working
conditions and harvest rate there by helping the
farmers to reduce the cost of harvesting. The use
of protective clothing reduced risk of work-related
health hazards, like burning of eyes, itching,
irritation and skin related allergies, vomiting,
headache and faintness due to inhalation of
pesticides and insecticides while spraying in a
month’s time, rolling stem applicator for cotton
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decreased cost on chemicals used and was
ecofriendly as it reduced the problem of drifting,

knitted gloves for

bhendi plucking reduced

bruising and repeated damage to fingers thereby
reducing the effective harvesting of bhendi and
chilli finger guard improved work efficiency and
specially stress on fingers when plucking them.
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