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INTRODUCTION
 
 A vast majority of rural women in India take part in 
agricultural field operations and these arduous activities 
are carried out in addition to the entire house hold 
activities. Singh et al. (2007) had reported that about 40 
percent of the work force in agriculture consists of 
women, and this figure would increase to about 45 per 
cent by 2012. The contribution of women in agricultural 
labour force was reviewed and analysed by Ghosh and 
Ghosh (2014), Swamikannan and Jeyalakshmi (2015), 
both in terms of visible and invisible workers and it was 
estimated that more than 60 per cent of farming related 
activities are carried out by them. The activities of women 
in agriculture are multi-faceted and spread over land 
preparation, weeding, sowing, harvesting and storage of 
agricultural produce. With women predominant at all 
levels- production, pre-harvest, post-harvest processing, 
packaging, marketing- of the agricultural value chain, to 
increase productivity in agriculture, it is imperative to 
adopt gender specific interventions to raise productivity 
of small farm holdings, integrate women as active agents 
in rural transformation, and engage men and women in 
extension services with gender expertise (Anonymous, 
2018). The nature and extent of participation of farm 
women in agriculture activities are affected by a host of 
factors, which include, regional variations in nature of 

work, socio-economic status of the farm families, family 
traditions, change in nature of activities due to 
mechanization, introduction of time and labour saving 
implements and variations in agro-climatic conditions 
(Gautam et al., 2008 and Santosh et al, 2017). Weeding is 
a strenous activity and the old posture adopted by women 
while weeding may increase the heart rate out of 
proportion that may lead to irreparable damage to the 
body. Drudgery is a term used to represent the 
dissatisfactory experiences that constrain work 
performance in any activity. Researches on the body 
posture adopted by the women while performing 
agricultural operations reveal that poor body postures 
may lead to increase in physiological workload and 
musculo-skeletal problems thus increasing drudgery. It 
was hypothised that introduction of new technology in 
agricultural operations adopted by farm women leading to 
mechanisation of the weeding process will reduce the 
drudgery and improve their efficiency. Behera and Swain 
(2005) reported that manually operated weeders have 
found acceptability due to their low cost. Presently there 
are many types of weeders available from simple to 
complex and motorized weeders. Several innovative and 
cost-effective designs were developed and experimented 
according to the requirements of the farmers and soil 
conditions. Khogare and Borkar (2012) reported that 
efforts are still going on to reduce the drudgery during 

Drudgery Reduction of Farm Women by Wheel Hoe in Intercultural Operations

ABSTRACT

Wheel hoe is used by the farm women for weeding purposes. The  present study was carried out at Rajapur village in Datia 
district of Madhya Pradesh. The study measured the changes in heart rate (∆HR), area covered during weeding and cardiac 
cost of work (CCW) of the subjects in traditional methods of weeding (squatting and using a sickle) vis-a-vis a wheel hoe. 
Two tailed t – test was used to evaluate the statistical significance of the treaments.  From the study, it was established that 
usage of wheel hoe led to significant (p<0.05) decrease in ∆HR and CCW, while the weeding area registered a significant 
increase (p<0.05). Drudgery reduction varied between 75 – 45 per cent, with an average of 60.45 per cent. The results 
underscored the importance of wheel hoe usuage by farm women for intercultural operations leading to reduced 
exhaustion and presumably happy farm women. 

Key Words: Cardiac cost, drudgery, heart rate, musculo-skeletal problems, weeding efficiency, wheel hoe.

1.
 Fruit Research Station, (Rajmata Vijayaraje ScindiaKrishi Vishwa Vidyalaya,Gwalior), Entkhedi, Bhopal, M.P., 

2. ICAR-Central Institute of Agricultural Engineering, Bhopal, M.P

1 2Shalini Chakraborty  and Subir Kumar Chakraborty



INDIAN JOURNAL OF EXTENSION EDUCATION

weeding operation. The present study elaborates the 
effect of introduction of wheel hoe as equipment for 
weeding operations and its effect on the drudgery of farm 
women. 

METHODOLOGY

 The study was conducted on women of adopted 
villages (Rajapur and Sersa) of Farm Science Centre, 
Datia (Madhya Pradesh), involved in weeding in wheat 
fields. The farm women were in the age group of 25 to 45 
years having normal blood pressure and free of any 
physical deformity. Experiments were conducted in the 
month of December. The parameters studied during the 

2experiments were weeded area (m /hr), ergonomic cost of 
weeding activity in terms of heart rate (beats/min) and 

2
cardiac cost of work (beats/m ), economics in terms of 
reduction of man power (labourer/ha) and labour cost 
(`/ha) and musculo skeletal problems. These parameters 
were studied for both, traditional method of weeding 
(using khurpi) and weeding using the wheel hoe. 
Incidence of musculo-skeletal problems was identified 
using the body map indicating pain in different parts of the 
body before and just after the completion of the activity. 
Five-point scale was used to record the intensity of pain in 
the various body parts viz., 5, 4, 3, 2 and 1 for the intensity 
of pain as very severe, severe, moderate, mild and very 
mild, respectively. 

HR (beats/min) = Average working heart rate – average 
heart rate during rest 
 
Energy expenditure (kj/min) = 0.159 x Average heart rate 
(beats/min) – 8.72

 Pertinent evidence of the degree of physiological 
strain induced by work can be easily obtained from the 
cardiac cost of work when the experiment is over as 
described by Gemmill et al. (1930). Cardiac cost of work 

2(beats/m ) = (HR x duration) / output where, output is 
2calculated as weeded area (m  per unit time).

RESULTS AND DISCUSSION

Physical characteristics of subjects
 Farm women of the village Rajapur and Sersa in 
Datia  district of M.P. were the subjects (N=100). The 
physical feature of the subjects is reported in Table 1. The 
mean age of the respondents was 38.7±7.22 years, 
average height of the subjects was 150.2±1.95 cm, and 
average body weight of the subjects was 48.2± 3.55 kg.

Weeded area
 It can be inferred from Table 2 that by traditional 

2method of weeding only 86.50 m  area is covered per 

hour, but using wheel hoe increased the weeded area 
2covered per hr to 167.50m . In other words, the output in 

terms of weeded area using wheel hoe is almost double 
than that of traditional method of weeding.

Table 1: Physical characteristics of selected respondents 
                                                                                    n=100

Physical features Mean ± S.D.

Age (yr) 38.7±7.22

Height (cm) 150.2±1.95

Weight (kg) 48.2± 3.55

Ergonmic cost of weeding
 Heart rate accounts for the enegry expenditure during 
the course of weeding.There was no significant difference 
observed between average working heart rate of both the 
activities i.e. traditional method of weeding and weeding 
with wheel hoe. The energy expenditure during 
traditional method and wheel hoe method was 4.89 
kJ/min and 5.12 kJ/min, respectively.  Average change in 
heart rate (HR) denotes average difference of working 
heart rate and the heart rate during rest. From a perusal of 
Table 2, it can be  concluded that the average HR in 
traditional method of weeding was 5.65 beats/min and in 
weeding with wheel hoe it was 4.66 beats/minute.

 The cardiac cost of work for traditional method of 
2 2weeding is 4.13 beats/m ,where as it is 1.61 beats/m   in 

weeding with wheel hoe. So, there is saving of cardiac 
cost of up to 60.45 per cent when weeding activity is done 
with wheel hoe, which depicts that wheel hoe enhances 
the efficiency up to double of than that of traditional 
method of weeding.

Table 2: Performance parameters of farm women while weeding 
                                                                                                  n=100

Parameters Mean ± S.D.

Traditional method of 
weeding

Weeding using wheel 
hoe

Average working heart rate beats/min

 

85.6±4.05

 

87.1±4.11

Average resting heart rate (beats/min)

 
79.8±4.18

 
82.50±4.52

∆HR (beats/min) 5.65±1.51  4.66±1.15

Output (m2/hr) 85.40±12.32
 

168.30±11.07

Cardiac cost of work (beats/m2)

 

4.13±0.78

 

1.61±0.62

Saving in cardiac cost of work (%)

 

-

 

60.45±15.47

Energy expended during work (kJ/min) 4.89±0.68 5.12±0.69

Energy expended during rest (kJ/min) 3.97±0.66 4.39±0.73

Drudgery reduction (%) - 60.45±15.47

Economics of labour
 The economics associated with using wheel hoe is 
exhibited in Table 3. It can be inferred from the said table 
that 14.64 men/day/ha are required for weeding by the 
traditional  method. When   wheel   hoe   was    used  for  
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weeding, the  number  of men/day/ha required decreased 
to 7.43. Thus, useof wheel hoe for weeding purposes led 
to a massive decrease in number of required labourers (by 
50 percent approximately). Labour cost involved in 
weeding one hectare of land with traditional method was 
` 2049 (labour @140 `/day) whereas with wheel hoe, it 
was ̀ 1040 per ha, resulting in a saving of about 48 per cent 
in labour cost.

(μo) and while using wheel hoe (μ1), i.e. Ho:μo= μ1, and 
Ha:μo ≠ μ1. Since Ha is two sided, two tailed test for 
determing the rejection regions at 5 per cent level was 
performed using t-distribution. The table value was 1.98, 
and the observed 't-value' for cardiac cost and labour cost 
was 9.0 and 17.7, respectively. It was concluded that using 
wheel hoe significantly decreased the cardiac cost of 
work and labour cost.

Table 3: Economical analysis of using wheel hoe

Parameters Traditional 
method

of weeding

 Weeding 
using wheel 

hoe

Area covered (m2/day) 683  1346

Manpower required for weeding(man/day/ha)

 
14.64

 
7.43

Labour cost (`/ha) `140/labour 2049 1040

Labour Saving (%) - 49.23

Musculo skeletal problems 
Weeding is an activity where musculo-skeletal problems 
are very pronounced. The reason being the activity is time 
bound and performed continuously for prolonged hours. 
The traditional method employs bending and squatting 
posture while pulling out weeds either with bare hands 
orusing short handled Kudali or Khurpi.Musculo-skeletal 
problems and posture were evaluated by asking the 
respondents as to where they felt pain in theirbody after 
weeding with traditional and improved technology. 
Weeding with traditional tools in strenuous posture 
caused severe pain in shoulders, upper and mid back and 
upper arms (Table 4). The women perceived the task as 
very heavy. On the contrary using improved weeding tool 
induced only moderate to light discomfort/pain in 
shoulders, arms, wrist and neck. They were relieved from 
back pain as improved tool employed standing posture 
and eliminated back breaking bending and squatting 
posture. The rating of perceived exertion was also 
reported as moderately heavy with use ofimproved tool.

Table 4: Responses on musculo-skeletal problems and 
               perceived exertion experienced by respondents

Weeding method                 Musculo- skeletal problems Rating of perceived exertion (RPE) 

Traditional Severe pain in
 

shoulders,
 
upper 

and lower back and upper arms

Very heavy
 

 
Wheel hoe Moderate to light pain in 

shoulders, hands and arms

Moderately heavy

 The significance of the introduction of wheel hoe 
towards reduction of cardiac cost and labour cost was 
understood with the help of “t-test for difference of 
means” (Table 5). The labour cost is expressed as area 
covered in Table 5. The null hypothesis (Ho) was that 
there is no difference in the means of the cardiac cost and 
labour cost  while weeding using the traditional method 

CONCLUSIONS
 
 Using wheel hoe for weeding led to a decrease in the 
drudgery and savings in labour cost saving by 60.45 and 
49.23 per cent, respectively. It can be concluded that the 
same amount of weeding can be performed by only with 
half the number of labourers (or double the area can be 
covered by same number of labourers). Wheel hoe was 
found useful in terms of saving time, human efforts, 
increasing work capacity and productivity. The added 
advantage of the technology is that with wheel hoe 
women can do weeding in standing position which helps 
in improving posture and efficiency of the worker thus 
reducing drudgery - while weeding done by women in 
sitting and squatting position, strained their back, upper 
limbs, lower limbs and stomach. This was evinced from 
the “rating of perceived exertion” where using wheel hoe 
was rated as “moderately heavy” as compared to 
traditional weeding rated as “very heavy” in terms of 
exertion experienced by the respondents.
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