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ABSTRACT

	The study aimed in understanding the dimensions of Inventive Behaviour of Farm Scientists. It was carried out in six Agricultural Universities of Karnataka from 199 scientists across the state. Inventive Behaviour scale with dimensions such as creative potential, inventive proneness, risk bearing ability, planning ability, technical competency and decision making abilities were examined. The results showed high level of creative potential, risk bearing ability and planning in research but the low inventive proneness is discouraging. It is suggested through this study to Universities to organize the programmes to improve the scientists capabilities to visualize inventions and a invention supportive environment establishment.
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1. INTRODUCTION

The agricultural research has made significant changes in the growth of agriculture and allied sectors. It has improved food grain production four times, horticultural crops six times, fish nine times and eggs 27 times since 1951. Research has made tremendous contribution by developing 5,334 improved field crops varieties which include 2685 cereals, 888 oil seeds, 999 pulses, 200 forage crops, 395 fibre crops, 129 sugarcane and 38 potential crops. In case of horticulture within 2020 alone a total of 65 improved varieties/hybrids comprising fruits (11), plantation crops (8), vegetables (22), onion (4), garlic (1), potato (9), tropical tubers (2), flowers (1), spices (3), medicinal plants (1) and mushrooms (3) were identified for cultivation in different agro-climatic conditions of India. On an average nearly 8000 crore rupees gross allocation was given to ICAR for central sector schemes and different agricultural and allied fields including National Agricultural and Science Fund (NASF) which funds 202 projects with 7 patents and 10 technologies at present  according to ICAR Annual Report (2018-19). At the same time, with the usage of intensified technology and faster climate change, the needs, adaptations and the challenges are exponentially increasing.

Top researcher motive is to make a difference, make things better and to change people’s life. On the other hand, researcher involves in chasing money and grants, writing proposals arguing their case with increasingly generous ethics committee, continually and systematically collecting data (Kay, 2019). To produce more and more greater work greater complexity was involved and usually under paid. If the researcher actually researches in order to make a difference to people and society through their work, it is disparately important that it is read and acted on by people that translates into real actions. Therefore, a study framed to know the dimensions of Inventive Behaviour among Farm Scientists. Qualification is said to be one of the important parameter for recognizing eminent scientist (Prpic, 1996; Feist, 2006). Similar, study on pattern of intellectual influence in scientific research (Cole, 1970). However, top performance in research doesn’t depend on education system (Kwiek, 2018). At the same time hierarchial and favourable work climate also influence the research productivity (Fox and Nikivincze, 2021)

2. methodology


The Farm Scientists of State Agricultural Universities of Karnataka were the respondents to know the inventive behaviour dimensions measured according to scale developed by Gopichand et al. (2024). A sample of 199 Farm Scientists were used to analyze their inventive behaviour through six dimensions namely creative potential, risk-bearing ability, planning ability, technical competency, decision-making ability and inventive proneness.

The study area includes the scientists of Keladi Shivappa Nayaka University of Agricultural and Horticultural Sciences (KSNUAHS), Shivamogga is the first integrated university in the state of Karnataka, which has both agricultural and horticultural sciences under its purview. It was established in 2012. On the other hand, Government of Karnataka established Karnataka Veterinary, Animal and Fisheries Sciences University, Bidar in 2004 exclusively for the development of education and learning; conduct of research and extension education and transfer the rural oriented technologies in the areas of Veterinary, Animal, Dairy and Fisheries Sciences in Karnataka. 

University of Agricultural Sciences, Bangalore (UASB) was started in 1964 with present juridisction in four agro-climatic zones viz., Central dry zone, Eastern dry zone, Southern dry zone, Hill zone and Coastal zone. The University of Agricultural Sciences, Dharwad (UASD) was established in 1986 covering seven districts namely Bagalkot, Belgaum, Bijapur, Dharwad, Gadag, Haveri and Uttar Kannada in Northern Karnataka with 27 Research Stations. Whereas the University of Agricultural Sciences, Raichur (UASR) began in 2008 in K-K region of Karnataka.

3. results and discussion
The Table 1 revealed that nearly half of Farm Scientists creative potential was high level (48.15%), followed by medium (40.74%) and low (11.11%) levels. Data pertaining to inventive proneness of Farm Scientists showed that nearly half (48.15%) belonged to low level, followed by medium (29.63%) and high (22.22%) levels. With regard to technical competency, nearly half belonged to high level (48.15%), followed by medium (33.33%) and low (18.52%) levels. In case of risk-bearing ability, majority belonged to high level (51.85%) followed by low (29.63 %) and medium (18.52%) levels. Further, more than half (51.85%) of the respondents belonged to medium level of planning ability followed by low (25.93%) and high (22.22%) levels. Observation of decision-making ability showed that two-fifth (40.74 %) of them belonged to high level, followed by 33.33 per cent and 25.93 per cent were in medium and low levels respectively. Therefore, the creative potential ranked first followed by risk-bearing ability, planning ability, technical competency, decision making ability and inventive proneness ranked II to VI respectively.
From the Table 1, it was inferred that more than one-third of the KVAFSU Farm Scientist belonged to high (37.14%) level of creative potential and 31.43 per cent of them belonged to medium and low categories equally. With respect to inventive proneness, more than half belonged to low level (51.43%), followed by medium (34.29%) and high (14.28%) levels. With respect to technical competency of the Farm Scientists, 42.85 per cent belonged to medium level, followed by low (34.29 %) and high (22.86 %) levels respectively. With regard to risk-bearing ability of Farm Scientists, more than half of then belonged to low (60%) level, followed by medium (22.86%) and high (17.14%) levels. The planning ability of Farm Scientists depicted that more than one-third belonged to medium (37.14%) level, followed by low (34.29%) and high (28.57%) levels. Further, the decision-making ability stated that more than half of respondents belonged to medium (57.14%) level, followed by high (22.86%) and low (20.00%) levels. Therefore, the creative potential ranked first followed by planning ability, risk-bearing ability, technical competency, decision making ability and inventive proneness ranked II to VI respectively.

It was visualized from the Table 1 that more than two-third (43.90 %) of Farm Scientists belonged to high level of creative potential, followed by low (36.59%) and medium (19.51%) levels. Another notable observation that the results depicted was, more than two-fifth (41.46 %) belonged to low level of inventive proneness, followed by high (31.72 %) and medium (26.82 %) levels. On the other hand, 36.59 per cent of them belonged to high level of technical competency followed by 34.14 per cent and 29.27 per cent were low and medium levels respectively. Similarly, in case of risk-bearing ability more than two-fifth belonged to low (43.90%) level, followed by high (39.03%) and medium (17.07%) levels. With respect to planning ability, more than two-third belonged to low (36.59%) level, followed by medium (34.14%) and high (29.27%) levels. However, equal per cent (34.14%) of Farm Scientists had low and high levels of decision-making ability and the rest 31.72 per cent belonged to medium level. Therefore, the creative potential ranked first, followed by risk-bearing ability, planning ability, technical competency, decision making ability and inventive proneness ranked II to VI respectively.
It was observed from the Table 1 that the creative potential of UASD Farm Scientists showed that near to two-fifth (38.71 %) belonged to low level, followed by high (35.48 %) and medium (25.81 %) levels. Nearly half (48.39 %) of the Farm Scientists belonged to low inventive proneness, followed by medium (38.71 %) and high (12.90 %) levels. In case of technical competency, near to two-fifth (38.71 %) belonged to low level and equal per cent of them shared medium (32.26%) and high (32.26%) levels. With respect to the risk-bearing ability, near to two-fifth of them belonged to low (38.71 %) level followed by medium (35.48 %) and high (25.81 %) levels. With regard to planning ability, nearly half (48.39 %) belonged to low level followed by high (29.03 %) and medium (22.58 %) levels. Further, nearly two third of Farm Scientists belonged to medium (67.74 %) level of decision-making ability followed by high (19.36 %) and low (12.90 %) levels respectively. Therefore, the creative potential ranked first followed by risk-bearing ability, planning ability, technical competency, decision making ability and inventive proneness ranked II to VI respectively based on mean score.
Table 1: Distribution of Farm Scientists Inventive Behaviour in Karnataka
	Sl. No.
	Dimension
	Category
	KSNUAHS
	KVAFSU
	UASB
	UASD
	UASR
	UHSB

	1
	Creative Potential
	Low
	11.11
	31.43
	36.59
	38.71
	29.41
	12.90

	
	
	Medium 
	40.74
	31.43
	19.51
	25.81
	26.47
	45.16

	
	
	High
	48.15
	37.14
	43.90
	35.48
	44.12
	41.94

	2
	Inventive Proneness
	Low
	48.15
	51.43
	41.46
	48.39
	32.35
	45.16

	
	
	Medium
	29.63
	34.29
	26.82
	38.71
	20.59
	48.39

	
	
	High
	22.22
	14.28
	31.72
	12.90
	47.06
	06.45

	3
	Technical Competency
	Low
	18.52
	34.29
	34.14
	35.48
	26.47
	25.81

	
	
	Medium
	33.33
	42.85
	29.27
	32.26
	32.35
	32.26

	
	
	High
	48.15
	22.86
	36.59
	32.26
	41.18
	41.94

	4
	Risk-bearing Ability
	Low
	29.63
	60.00
	43.90
	38.71
	47.06
	29.03

	
	
	Medium
	18.52
	22.86
	17.07
	35.48
	26.47
	29.03

	
	
	High
	51.85
	17.14
	39.03
	25.81
	26.47
	41.94

	5
	Planning Ability
	Low
	25.93
	34.29
	36.59
	48.39
	38.23
	35.48

	
	
	Medium
	51.85
	37.14
	34.14
	22.58
	23.54
	32.26

	
	
	High
	22.22
	28.57
	29.27
	29.03
	38.23
	32.26

	6
	Decision-making Ability
	Low
	25.93
	20.00
	34.14
	12.90
	17.65
	16.13

	
	
	Medium
	33.33
	57.14
	31.72
	67.74
	50.00
	45.16

	
	
	High
	40.74
	22.86
	34.14
	19.36
	32.35
	38.71



From the Table 1 it was noticed that more than to two-fifth (44.12 %) of Farm Scientists had high level of creative potential followed by low (29.41 %) and medium (26.47 %) levels. In case of inventive proneness, near to half (47.06%) belonged to high level followed by low (32.35 %) and medium (20.59 %) levels. With respect to technical competency, 41.18 per cent belonged to high, 32.35 per cent medium and 26.47 per cent low level. With regard to risk-bearing ability, near to half belonged to low (47.06 %) and remaining 26.47 per cent of them medium and high levels equally. Further, the planning ability of Farm Scientists depicted that equal per cent (38.23 %) of them belonged to low and high levels and the rest 23.54 per cent medium level. Contrary to it, half of Farm Scientists belonged to medium (50.00 %) level of decision-making ability followed by high (32.35 %) and low (17.65 %) levels. Therefore, the creative potential ranked first followed by risk-bearing ability, planning ability, technical competency, decision making ability and inventive proneness ranked II to VI respectively.
The results seen in Table 1 depicted that more than two-fifth of UHS Farm Scientists belonged to medium (45.16 %) level of creative potential followed by high (41.94 %) and low (12.90 %) levels. With respect to inventive proneness, near to half belonged to medium (48.39 %) level followed by low (45.16 %) and high (6.45 %) levels. With regard to technical competency, two-fifth of Farm Scientists belonged to high (41.94 %) level followed by medium (32.26 %) and low (25.81 %) levels respectively. Similarly, the more than two-fifth of them belonged to high (41.94 %) level in risk-bearing ability, 29.03 per cent belonged to medium and high levels equally. Further, more than two-third belonged to low (35.48 %) level of planning ability and equal (32.26 %) per cent of them medium and high levels. Similarly, more than two-fifth (45.16 %) belonged to medium followed by high (38.71 %) and low (16.13 %) levels in their decision-making ability. Therefore, the creative potential ranked first followed by planning ability, risk-bearing ability, technical competency, decision making ability and inventive proneness ranked II to VI respectively.


The majority of Farm Scientists in KSNUAHS (44.44%), KVAFSU (42.86 %), UASD (38.71%) and UASR (50.00 %) were medium level of inventive behaviour. In contrast to it, majority Farm Scientists of UASB (46.34%) and UHS (41.93%) belonged to high level of inventive behaviour. Further, the mean scores of UHS, UASR, UASB, UASD, KSNUAHS and KVAFSU were 194.09, 194.06, 192.46, 192.45, 192.33 and 191.00, and ranked I to VI respectively.

The high creative potential of Farm Scientists of KSNUAHS might be due to high mental alertness and lateral thinking. Similarly, the low inventive proneness might be due to the scientists perceived that unless the situation comes inventions were not needed. Interestingly, the high level of technical competency due to the shared work among the respondents of different positions and inculcated the appropriate technologies. However, the high risk-bearing ability might be due to the scientists were less concerned on the change of status due to the risk taken in experiments. Further, the medium level of planning ability might be due to average inter institutional coordination with other scientists and not planned the research as per expectation. In contrary to it, high level of decision-making ability might be due to prioritizing research projects and decisions based on which capacity of institute and lab facilities to handle research.

The possible reason that could be attributed to high creative potential of the Farm Scientists in KVAFSU might be due to their ability to change creative thinking into opportunities. In contrast, the low level of inventive proneness depicted that the lack of trust on newly recruited and university policy. Notwithstanding to it, more than two-third of the Farm Scientists belonged to medium level of technical competency because of their inability to understand the problems and the frame work. Furthermore, it could be seen that the low risk-bearing ability of the Farm Scientists might be due to risk taken had no recognition if it fails and leads to less productivity. However, the medium planning ability might be due to non-specificity in estimation of expenditure and less orientated towards future problems in their research. The medium decision-making ability of Farm Scientists might be due to ambiguity in decisions on necessities over the artistic things.

The high creative potential of Farm Scientists in the UASB might be due to their exposure to neighbour research institutes in and around University’s headquarters at some point of time for various purposes. The medium level of inventive proneness might be due to rate at which inculcating the recent advances or changes in the research techniques. However, the high technical competency of the Farm Scientists might be due to the continuous upgradation of their knowledge by attending workshops trainings related to research for the perfection. In addition to it, the low risk-bearing ability of the Farm Scientists might be due to the less encouragement to the failed experiments which had some inferences for future studies. This also limits the scientists to go for the next higher level in the University hierarchy. On the other hand, the low level of planning ability of Farm Scientists might be due less involvement of concerned experts in their research projects proposals. Similarly, the low level of decision-making might be due to the restrictions to take right decisions at different stages of research. Sometimes compromised for completing the immediate tasks for reporting the results.

The most likely reason for low creative potential of Farm Scientists in UASD might be due to the challenges in their creative thinking were not transformed into the opportunities. Similarly, the low level of inventive proneness might be due to the new methods not drawn the researcher’s attention and/or not felt best compared to existing one. The low technical competency might be due to the non-execution of the techniques learned by the Farm Scientists lead to loss of their perfection in performing the learnt tasks. The low risk-bearing ability of Farm Scientists might be due to their disinterest to learn from the rejected project proposals and negative feedback. Likewise, the low level of planning ability might be due to the imprudent selection of experiments, collaborations and work that are important to do passionate research. Above all, the medium decision-making ability might be due to the low reckoning ability to regarding the facilities to handle his/her research.

The probable reason for the high creative potential of Farm Scientists in UASR might be due to their acceptance of criticism and inculcating new ideas in their experiments. Similarly, the high level of inventive proneness might be due to setting up the role models and their influence to follow new techniques in research. Likewise, the high technical competency might be due to their exposure outside the University platforms and access to clarify doubts on techniques used in research. Furthermore, the low risk-bearing ability of Farm Scientists might be due to the giving up the difficult tasks and also not willing to compete with opponent. However, the medium planning ability of the Farm Scientists might be due to forceful assertion of viewpoints on research work and also tensed in communicating the issues to the higher authorities. Finally, the medium level of decision-making ability might be due to less involvement of colleagues to seek their suggestions and preconceived ideas make him/her decisive.  


The supporting reason for the medium creative potential of Farm Scientist in UHS Bagalkot might be due to their fellow researchers’ thoughts and high order thinking with sound reasoning influenced to work. Similarly, the medium level of inventive proneness might be due to no voluntary initiative of change in the research procedures. However, the high technical competency might be due to their opinion that the distinctive skills apart from their area of specialization and judicious use of available resources helped in their professional career. Similarly, the high risk-bearing ability of Farm Scientists might be due to capacity to tolerate unforeseen situations. In contrast, the low planning ability might be due to their less concerned on future problems and difficulty in estimating the duration of projects accurately. Subsequently, the medium decision-making ability of Farm Scientists influenced by the inconsistency in the previous decisions and minimized involvement of inter-disciplinary team.

Fig. 1: Dimension wise overall Inventive Behaviour of Farm Scientists

The results indicated in the Fig. 1 revealed that more than two-fifth of Farm Scientists belonged to high (41.71 %) creative potential level, followed by medium (30.65 %) and low (27.64 %) levels. With respect to inventive proneness, more than two-fifth of them belonged to low level (44.22 %), followed by medium (33.67 %) and high (23.12 %) levels. Contrary to it, more than one-third of Farm Scientists had high (36.18 %) level of technical competency, followed by medium (33.67 %) and low (30.15 %) levels. In case of risk-bearing ability, more than two-fifth belonged to low (42.21 %) level followed by high (33.17 %) and medium (24.62 %) levels. Likewise, more than one-third were low level (36.68 %) of planning ability followed by medium (33.16 %) and high (30.15 %) levels. However, near to half of Farm Scientists belonged to medium (47.24 %) level of decision-making ability followed by high (31.15 %) and low (21.61 %) levels. With regard to pooled sample, almost equal percentage of Farm Scientists belonged to high (34.68 %) level and medium (34.17 %) level, the rest 31.15 per cent belonged to low level of inventive behaviour. 

More than two-fifth of Farm Scientists had high level of creative potential might be due to their mental alertness during their work and also lateral thinking helped to bring creative solutions in research. In contrast to it, more than two-fifth were low in their inventive proneness might be due to their less positive perception on university research policy and the lack of openness. In contrast to it, high technical competency of Farm Scientists might be due to their ability to utilize the knowledge to the maximum level in research. Further, the low risk bearing ability might be due to working to satisfy others and also less cautious nature during risky situations. Similarly, more than one-third had less planning ability might be due to their expectation of immediate results which is not possible in research and also less emphasis on future oriented research. The medium level of decision-making ability might be due to the ambiguity in the ownership of ideas that were generated during the decision making and inability to decide between the artistic things and necessities. However, there were no studies available either to support or to contradict the above findings.

4. Conclusion

The present study highlights the medium level of inventive behaviour of Farm Scientists. High level of creative potential and risk bearing ability across the Agricultural Universities indicates the strong capabilities of Farm Scientists. Lower levels of inventive proneness suggests the limited initiatives towards experimentation. Agricultural Universities and policy makers should focussed on capacity building programmes and incentives. Such interventions ensures the sustainable agricultural development.
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