


Demonstration of three pronged Wheel Hoe for weeding in vegetable crops


Abstract
[bookmark: _GoBack]Weeding accounts for about 50% of the cost of farming and in India, women are the main weeders in the fields. This activity takes about 8-9 hours a day, in addition to about 4 hours of housework. In this way weeding by hand by women on a daily basis not only causes excessive pain in the shoulders, muscles, arms, legs, and fingers, but also costs the farmer more for weeding. To prevent this, a weeding device called a three-pronged wheel hoe weeder for weeding in vegetable crops technology adopted from CRIDA, Hyderabad to reduce the drudgery, labour wages in weeding and demonstrated this technology for three years from 2021-2022, 2022-2023 to 2023-2024 in adopted villages covering 30 farm women in vegetable field crops like tomato, chilli, cauliflower & cluster bean. As per the results, weeding with machine was easier, less labour employed and reduced musculoskeletal problems and low Drudgery (48.6) Index (DI) score was recorded when compared with hand weeding (78.2). Additionally, it is noteworthy that pain in the muscles and bones of the body was more commonly reported when weeding by hand. But pain was less commonly reported when weeding with a machine. Therefore, by adopting the scientific knowledge of weeding with weeding machines, the farmer will not only reduce the physical problems of the person but will also be able to reduce the cost of cultivating the crops. 
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Introduction: 
Women play a significant and crucial role in agricultural development and allied fields. That nature and extent of women's involvement in agriculture varies greatly from region to region. But regardless of these variations, women are actively involved in various agricultural activities. Rural women perform numerous labour intensive jobs such as weeding, hoeing, grass cutting, picking, cotton stick collection, separation of seeds from fibre, chilli  destalking keeping of livestock and its other associated activities like milking, milk processing, preparation of ghee, etc., (Beena, et al., 2023).
Reducing women drudgery in agriculture involves using technology and techniques to lessen the physical strain and repetitive nature of farm work. This can be achieved through improved farm machinery, digital platforms, and ergonomic interventions, ultimately improving efficiency, productivity, and the well-being of farm workers, particularly women (Drudgery reduction in agriculture NAAS 2022.pdf). Some developed drudgery reducing technologies (Saikumar Reddy, 2023) for women are hand ridger for making ridges easily in the field with the benefits of about 67% saving in cardiac cost of worker per unit output with the ridger in comparison to the traditional method of making ridges. It avoids bending posture, which is generally adopted in traditional method with short handled tools for making ridges. Productivity of worker doubles with the equipment than traditional practice, Seed Treatment Drum for  uniform mixing of chemicals in seeds for its treatment before sowing and its further benefits with Equipment provides safety to worker as direct contact with chemicals is avoided, uniform mixing of chemical is done and It also avoids bending/squatting posture as done in traditional method of treating the seed, Fertilizer Broadcaster with the useful benefits of About 6% saving in cardiac cost of worker per ha with refined broadcaster in comparison to traditional practice was found and  It saves workers from dust of urea at the time of application thereby enhancing safety of workers, etc are reduced the .drudgery, Twin Wheel Hoe with the benefits of easily bout 43% saving in cardiac cost of workers per unit of output. It avoids bending/squatting postures, which is generally adopted with short handled hand hoe in traditional method.  Productivity of worker increased more than three times with the equipment than traditional method (Saikumar Reddy, 2023). A three-pronged wheel hoe which was used in this study is a modified advanced technology to twin wheel hoe for weeding in vegetable crops effectively to reduce weeding labour and increase efficiency in vegetable crops and It's a particular effective for removing weeds between crop rows, a task that is often tiring and time-consuming with traditional methods. 
Materials and methods: 
The health of farm women is most important aspect in agriculture development. Therefore, there is need to reduce drudgery reduction to avoid occurrence of health hazards among farmwomen. Hence design and development of drudgery reduction technologies are more important at home and farm for farm women. Further, it would definitely be contributed in reducing their drudgery, increasing their work capability, increasing farm production resulting in improved quality of life that was revealed by Swarna, et.al., 2018. Wheel hoe is manually operated light weight equipment for weeding and intercultural operations. It consists of wheels, frame, v-blade, v clamp and a handle. The cutting and uprooting of weeds in field is done through push and pull action. It is simple to operate which improves the work efficiency, posture and also reduces the drudgery among workers at weeding.  This is suitable to operate after 3 days irrigation and preferably used when the weeds are small (1 to 3 cm.) in height for better weeding performance [Singh et al., 2009]. The study was carried out for three years from 2022-2023, 2023-2024 and 2024-2025 at KVK adopted villages and other villages of NTR district under Front Line Demonstrations. Farmwomen aged between 25-60 years, without having physical deformity and having good experience at the control and operating traditional hand hoe were selected randomly. 
Weeding efficiency of weeder is the number of weeds that can be removed by a specific weeder in a given time. It is calculated by using the following formula.
 E= (w1-w2)/w1x100 Where, e= weeding index w1= Number of weeds/m2 before weeding w2= Number of weeds/m2 after weeding
Drudgery Index: 
Drudgery was calculated as per the physical and mental strain, fatigue, monotony and hardship experience of farm women while weeding in fields [8]. Drudgery Index (DI) was calculated on the basis of Drudgery Index formula = [(X+Y+Z)/3] x 100. X = Coefficient pertaining to difficulty score. Y = Coefficient pertaining to performance score. Z = Coefficient pertaining to average time spent DI score between 70 and above = Maximum drudgery DI score between 50 and 70 = Moderate drudgery DI score between 50 and below = Minimum drudgery


Overall Discomfort Rate:
To calculate overall Discomfort Rate was used by a 10 point psychophysical rating scale (0= no discomfort, 10= extreme discomfort) developed by Corlett and Bishop, 1976. A sliding pointer was provided on the scale to mark the level of discomfort. After end of the each trial, subjects were asked to mark overall discomfort rating on the scale. The ratings were averaged to get the mean rating.
Musculo skeletal problems might be raised through working in the same posture for a longer period that almost all the women reported, as a result, the working efficiency of the workers is greatly reduced. Musculo-skeletal problems and posture problems were evaluated by asking the workers as to where they felt the pain in their body while weeding or after weeding operation. Here  the five-point Ergonomic assessment (Oberoi and Singh, 2007) 5 point continuum scale (1-5) scale was used to record the intensity of pain in the various body parts viz., 5, 4, 3, 2 and I for the intensity of pain as very severe, severe, moderate, mild and very mild, respectively.
Results and Discussions:
The age of the selected farm women was laid in between 25-60 years with physically fit to carry the weeding practice. The result Table-1 depicts the parameters which were observed for weeding with three pronged wheel hoe and hand method. Three pronged wheel hoe had significantly higher work output than hand weeding. With three pronged wheel hoe carried highly notable work output than the hand method. The highest per cent of work efficiency was noted while working with three pronged wheel hoe (91.6%) as compared to weeding with hand (80.5%). It means that work output was increased as compared to traditional hand weeding method Table-1. In demonstrated villages more number of farm women were attracted by seeing the advantages with three pronged wheel hoe and more (82) number were forwarded to adopt this technology to use in their vegetable crops and inter cultivation operations.
. As evident from the data in (Table-1), less labour (4nos) were engaged in weeding with wheel hoe over manual weeding (8nos) and labour wages (Rs.1600/-) also reduced with machine weeding than manual weeding (3200/-). Comparatively spent almost double the amount to manual weeding over control method of weeding. Taking time (8hrs) to weeding with wheel hoe was also same with control method. The data (Table-1) depict that total no. of weeds before operation /sq.mt with machine and hand were found 70 numbers only then after the operation with two methods 3 weeds noted with manual weeding and only 8 weeds were found with machine weeding. As per the observations of the both methods after operations, the very less number difference was noticed with machine method than hand method. As per the Table 1, weeding with wheel hoe weeding efficiency per cent (91.6) was also increased than hand weeding efficiency (80.5) percentage. 
Overall discomfort rating (ODR) weeding in vegetable crops is an activity where musculo-skeletal problems are very prominent. The reason is weeding activity is time taking and performed continuously in same posture for prolonged hours. The overall discomfort rate of hand weeding and three pronged wheel hoe was 8.7 and 4.6 (Table-1) i.e., more than mild to moderate discomfort respectively musculo-skeletal problems. The musculo-skeletal problems and posture were evaluated by asking the respondents as to where they felt pain in their body after weeding with manual and improved technology. The data (Table-1) depict that weeding with manual weeding in vigorous posture causes severe pain in the back, right wrist, right shoulder, and knees. On the opposing, using improved weeding tool induced mild to moderate pain in the shoulders and arms. Further Drudgery index (DI) score was also calculated for both methods as per the given drudgery index (DI) score formula that indicated low (48.6) Drudgery Index score for improved method and high (78.2) Drudgery Index score for manual method respectively. 
Table 1 Mean value of comparative parameters of observation between three pronged wheel hoe and manual weeding for three years (2022 to 2024), (N-30)
	S.No.
	Parameters of observed
	Manual weeding
	Wheel hoe

	1
	Work done area 
	0.4 ha
	0.4 ha

	2
	Labour employed 
	8
	4

	3
	Labour wages
	2000/-(250/-per labour)
	1000/-(250/-per labour)

	4
	Time taken for weeding/ac
	8hours
	8hours

	5
	Total no.of weeds before operation /sq.mt
	69
	63

	6
	Total no .of weeds after operation /sq.mt
	4
	15

	7
	Weeding efficiency (%)
	75.5%
	91.6%

	8
	Overall discomfort rate (ODR)
	12.5
	4.4

	9
	Musculo-skeletal problem(MSP) 
	Severe pain in back, right wrist, right shoulder, knees.
	Moderate to light pain in shoulder, hands.

	10
	Drudgery index (DI) score 
	78.2 (High)
	48.8 (low)


Conclusion:
From the results it was concluded that weeding with three pronged wheel hoe was easy, economical, takes less time and comfortable.  Further minimum pains were noticed that related to muscular-skeletal problems while working with Three Pronged Wheel Hoe weeder. But weeding with hand method mostly complained that they got severe pain in back, upper and lower limbs. However most of the women reported reduced physical pains by using three pronged wheel hoe weeder in weeding at vegetable crop fields.
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