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ABSTRACT

The present investigation is an effort in the direction of developing a systematic
method to formulate procedures which could be used in taking the decision for
identification of the matching combination of animal-machine system so as to
enable the farmers to make best use of the animal operated systems with
optimum efficiency and to obtain a suitable work-rest cycle which can reduce
the animal fatigue. In order to achieve the most suitable animal- machine system,
which can be useful under actual field conditions, we ought to know the forces
and the rate of work that can be derived from specific breeds of DAs, and

physiological stresses imposed on them by various tractive work conditions.

Althdugh some ergonomic studies have been conducted in the recent past to
know the work performance, draft capacity and other related aspects of DAs,
but the information is scarce, and location specific. Realising that the DAs differ
considerably in their physical attributes from breed to breed and region to region,
their work performance being greatly influenced by the work environment, a
systematic programme of ergonomic study of animal-machine systems was
undertaken.

The present work aims to evaluate the work performance of Gangatiri (G), local
non-descript (L), local breeds of bullocks of Eastern U.P, as well as crossbred
(C), bullocks under varied tractive work conditions and to advise the local farmers
through on-farm demonstrations for better agricultural production and reduction
of drudgery to the animals.

The study showed that L, G, and C breed bullock pairs could pull draft load
" equivalent to 16, 14, and 12% BW in winter, and 14, 12, and' 10% BW in
summer and hot- humid seasons respectively without getting over-fatigued (FS-

< 20) while pulling Animal Loading Car on tarmacadam road under sustained
working of 4 hours duration.



After assessing the draft capacity of experimental bullocks under sustained
working, they were subjected to three higher levels of draft loads i.e, Gangatiri
breed 12, 14, and 16% BW_, local non-descript breed 16, 18, and 20% BW ,
and the crossbred 12, 14, and 16% BW . Using them to pull an animal loading
car on tar-macadam road, the physiological parameters and distress symptoms
were recorded after each work duration and rest pause as well as during recovery
period. The speed, pull and angle of pull were also measured during
experimentation in both, the summer and winter seasons. It was observed that
with appropriate work-rest cycle bullock pairsof test breeds were able to pull
higher draft load comfortably with enhanced system efficiency.

Based on test results, suitable matching farm implements/machines were
identified. The identified animal-machine system package gave better system
efficiency with the reduced drudgery. The study indicated that the identified/
improved farm implements and machines package was 33to 51 per cent more
time efficient in comparison with traditional implements usedin the area. The
improved and matching farm equipment package used for raising paddy and
wheat crops also gave 12.5 and 17.8% higher grain yield with that of traditional
implements package respectively.
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