


Technical Efficiency Analysis of Blackgram Varieties in the Humid South Eastern Plain Zone of Rajasthan	Comment by HP: Information on socioeconomics characteristics of farmers need to be provided;
Information on primary data also need to be given indication number of farmers adopting variety, etc. 
Materials and methods section is incomplete and need to be provided with more information. 
The background information in lacking in introduction section.
The results need to corrected to indicates significant findings and discussion is need to be strengthened. 



ABSTRACT 	Comment by HP: Avoid giving too much introduction in abstract. Write objective of investigation in single sentence followed by where, when and how the investigation was carried out. This will be followed by results. 
Write results in quantifiable terms such as percent increase or decrease in best treatment over control practice. 
Write time and duration of investigation. 
Pulse production is one of the most important segments after oilseeds and cereals are pulse agriculture. Among the various pulses, blackgram or urdbean [Vigna mungo L.] belonging to the tribe phaseolea of family Leguminosae is of immense importance as, it is rich source of phosphoric acid and protein. It gives 340 calories per 100 g dry weight. Blackgram contains 20- 25 per cent i.e. double the amount of proteins compared to cereals. It also contains albumin and globulin. Black gram popularly known as Urd bean, Urd or mash is an important pulse crop in India. The adoption of improved varieties of pulses should be emphasized and transfer of technology in relation to blackgram and other pulses should be strengthened in farmer participatory mode with active involvement of multidisciplinary team of scientists in order to increase the productivity of pulses. For this study Bundi district of Rajasthan was selected purposively. A multistage sampling technique was used to select respondents. A total of 120 farmers were selected as sample respondent for the study. There is a huge gap between the least technically efficient and the most technically efficient farmers in the study area. The results indicated that the blackgram farmers of improved variety (Kota Urd-3) grower were better than the existing variety (PU-31). The findings of the study also revealed that age, education, mass media utilization, social participation, innovativeness, and risk orientation were found to have positive and significant associations with the technical efficiency of blackgram growers at. Meanwhile, farming experience and extension contact was found to have a positive and significant association with the technical efficiency of blackgram growers.	Comment by HP: Not needed in abstract. 
Keywords – Pulse, Blackgram farmers , improved variety, technical efficiency, adoption. 
INTRODUCTION 	Comment by HP: Cite the references for the text written in introduction. 
Avoid irrelevant writing [3rd paragraph];
Add some background information indicating the survey conducted for black gram or pulses cultivated area for different reason. Based on this background write the research gap.  
Agriculture draws its significance from the fact that it has vital supply and demand links with the manufacturing sector and is a source of livelihood for the rural population of India. It represents the backbone of rural livelihood security system. Pulses are popularly known as “Poor man’s meat” and “rich man’s vegetable” as a result of being a major source of proteins, vitamins and minerals especially for vegetarian diets in India. The Food Security Act-2013 makes the right to nutritional security mandatory, and the government's priority is to guarantee access to a sufficient quantity of food of with high nutritional quality and affordable prices for each individual. Pulses can be considered as an important group of crops as they are highly nutritious. Pulses are the cheapest source of proteins, high fiber and provide ample quantity of vitamin and minerals. The protein content of pulses is three times higher than cereals. Pulses therefore alleviate the problem of protein to some extent in our country where the majority of people are vegetarian. The per capita daily availability of pulses is much less in our country than the minimum requirements recommended by the nutritional experts. 
Blackgram (Vigna mungo L.), commonly known as urdbean, is a short-duration pulse crop known for its high protein content of 25-26%. India is the largest producer and consumer of black gram, cultivating it as a solo crop, intercrop and catch crop. India’s black gram production reached 2.78 million tonnes from an acreage of 4.63 million hectares at an average productivity of 614 kg/ha. Blackgram accounts for 11% of India’s total pulses production (Anonymous, 2022). Blackgram contains 20- 25 per cent i.e. double the amount of proteins compared to cereals. It also contains albumin and globulin. Black gram popularly known as Urd bean, Urd or mash is an important pulse crop in India. Black gram (Vigna mungo L.) reported being originated in India.
Black gram is a highly priced pulse, very rich in phosphoric acid. India currently represents the largest producer of black gram, accounting for more than 70% of the global production India is followed by Myanmar and Pakistan. In India during (Rabi) 2022-23, as on 03rd February 2023 black gram area was down by 6.12% at 7.79 lakh ha (19.25 lakh acres) as against 8.28 lakh ha (20.48 lakh acres) in 2022 year. Adoption of new technologies and awareness of appropriate techniques for input application can increase the efficiency and consequently increase the production of black gram. However, the evaluation of success of the enterprise in terms of effective use of inputs (land, labour, seeds, chemicals, water, energy, etc. for vegetative production) and maintenance of a sound cost structure lies in the efficiency analysis of the process interpretation of technical efficiency it is not feasible to produce by using more inputs than required while valuing these inputs more than the market values. Yet, it is also not efficient to use more inputs than required even if they are priced as the market values. The adoption of improved varieties of pulses should be emphasized and transfer of technology in relation to blackgram and other pulses should be strengthened in farmer participatory mode with active involvement of multidisciplinary team of scientists in order to increase the productivity of pulses. Creation of informal seed village system is required, where farmer to farmer seed production and distribution chain will ensure easy availability of quality seed. Improvement in agriculture is possible with the adoption of new and modern farming agro-techniques. New agriculture techniques are disseminating through extension methods. Extension methods like demonstration, training programmers, field days, extension group meeting, agricultural exhibition, krishi mela, educational tour and field visit etc. The variety is the pivot around which entire production system revolves. Therefore, scientific black gram cultivation must be start with selection of appropriate variety for the agro-climatic zone, soil type and season concerned. New varieties are continuously evolved by the research system all over India. Hope fully, outcome of this research in kind of new black gram varieties capable for producing economic importance and help to improve the economic conditions of Blackgram growers. The findings could be utilized by administrators, planners, researcher, scientists and extension workers to understand the existing status of blackgram growers with regard to their technical efficiency of crop in adoption of selected production technologies which will facilitate in planning and organizing effective educational programme for increasing blackgram production.	Comment by HP: This is not needed as the study is only for one season and that too in single agro-climatic condition. Delete it. 
METHODOLOGY 	Comment by HP: Write about the duration of survey and timing of data collection;
Write about the cultivation practices followed by majority of farmers as well as soil and climatic condition of selected villages in short. 
[bookmark: _Hlk225973804]A multi-stage sampling technique was used to select the sample farmers as respondents. Bundi district was selected purposively for the study as the district has maximum number of farmers who cultivate black gram. Bundi district comprises of five blocks viz. Bundi, Nainwa, Hindoli, Keshoraipatan ,  and Talera. Out of these Bundi, Nainwa and Hindoli blocks was selected purposely as having highest growing farmers of blackgram. From the total, seven villages was were selected as having maximum number of farmers who cultivate black gram, namely Nainwa, Matunda, Hindoli, Jhakhana , Arnaya, Kishanpura , and Jhopdhaiya For the selection of respondents, a list of participative farmers where frontline demonstration was carried out for two consecutive years from 2021-22 was be taken. In this study, blackgram variety Kota Urd-3 released recently (2021-2022) from Agricultural Research Station, Kota has been considered for the technical efficiency. Secondary data is collected from the released proposals of the variety from respective breeders; data is also taken from the performance evaluations done by the extension Stations stations and the real time data from the farmers’ fields about the same crop variety is also recorded. Finally at last stage, 120 farmers from seven villages was selected as respondents of present study. For collection of data from the respondents, an interview schedule was prepared. The personal interview method was used for the collection of the data. The data were analysed critically with the help of different statistical tools like frequency, percentage, standard deviation, arithmetic mean, mean percent score, rank correlation (rs), correlation and regression analysis. The technical efficiency was evaluated:
TEi  =   =  = 0≤TE≤1
Where, Yi is the maximum possible (optimal) output and Y*i is the observed outputs.
Result and Discussion 	Comment by HP: Write discussion as it is lacking. The discussion may be consist of why, how much, how the adoption of new varieties is less as compared to local varieties and comparing it with other researchers. 
Provide some primary data and not only technical efficiency values. 
Hypothesis sub-section is not needed; delete this section. 
Figure 1 is repetition of data given in table 1; hence delete it. 
Sub-section 2.1 to 2.10- It is not needed to write as it is just reading of table 3. Instead of it, describe why such correlations were observed as a part of discussion. 
To capture the ability of the farmers to achieve the optimum realizable crop output with a given level of inputs under the existing situation and given technologies, a careful examination of farm specific technical efficiency of the farmers is necessary. Technical Efficiency efficiency that reflects the distance between the farm’s observed and optimal output production for a certain input bundle. Table 1 shows the distribution of technical efficiency levels of the sample and the comparison of the efficiency between the existing variety (PU-31) and improved variety (Kota Urd-3) of blackgram.
Table 1. Frequency distribution of technical efficiencies of black gram producer
	Levels 	Comment by HP: Write unit. 
	Improved variety (Kota Urd-3)
	Existing variety (PU-31 )

	
	Number
	Per cent
	Number
	Per cent

	0.41 - 0.45
	28
	23.33
	37
	30.89

	0.46 - 0.50
	32
	26.66
	43
	35.83

	0.51 - 0. 55
	46
	38.33
	33
	 27.22

	0.56 - 0.60
	14
	11.68
	12
	10.00

	Total
	120
	100
	120
	100





The data present in Table 1 revealed that the highest level yield of black gram was obtained by the farmers who had technical efficiency level 0.51-0.55 with 38.33 per cent followed by technical efficiency level of 0.46-50 and 0.40-0.45 with 26.66 and 23.33 per cent respectively. The lowest level of yield was obtained by the farmers who had lowest levels of technical efficiency 0.56-0.60 with 11.68 per cent. The maximum number of black gram grower of improved came under the category of 0.51-0.55 technical efficiency and maximum number of existing varieties come under 0.46-0.50 with 35.83 per cent. This implies that farms in the improved group are technically more efficient than their counterparts under the local seed variety system. This may be attributable to correct and timely application of recommended fertilizers as the improved Blackblack gram varieties come as a complete package in terms of quantities and periods of recommended fertilizer application together with other cultural practices. Therefore, existing seed variety producers should be encouraged to increase their learning on managerial practices with regard to the use of inputs in order to catch up with their improved variety grower counterparts. Swetha et al. (2019) observed that in the study area not all the black gram farmers were technically efficient. Mean technical efficiency of the black gram farmers in the study were 67%, in which there was 33 per cent allowance to improve efficiency. The findings of this study has been parallel to the findings of Shyamsundari et al. (2019), Abera (2018), Youssef et al. (2017), Miah et al. (2014), Faisal (2011).
Table- 2: Descriptive statistics of respondent farmers.
	Technical efficiency
	Improved variety
	Existing variety

	Mean
	0.53
	0.49

	Minimum
	0.37
	0.32

	Maximum
	0.58
	0.50

	SD±
	0.8
	0.05


The mean technical efficiency of improved variety growers and existing variety growers were 0.53 and 0.49, respectively. This means that on the average, blackgram farmers achieve 53% and 49% of their outputs given their present input use and the varietal technology available to them. In other words, blackgram farms are losing 47% and 51% of their maximum potential output to inefficiencies in input use and poor agronomic practices. The best-performing farmer on the other hand, achieves 58% and 50% of the output for the improved and the local groups, respectively. The minimum value of technical efficiencies was 0.37 and 0.32 for improved and existing variety growers, respectively. There is a huge gap between the least technically efficient and the most technically efficient farmers in the study area. The results (Table-1. and 1.2) indicated that the blackgram farmers of improved variety (Kota Urd-3) grower were better than the existing variety (PU-31) grower with respect to all measures. 
The association between technical efficiency of black gram cultivation and selected independent variables namely, age, educational status, size of land holding, annual income of family, farming experience, mass media utilization, social participation, extension contact, innovativeness, and risk orientation was worked out in terms of rank correlation coefficient and it is depicted in Table 2.
Table 3-Association between Technical efficiency and selected independent variables.
	S. No.
	Independent Variables
	Correlation coefficient (r)

	1. 
	Age
	            0.531*

	1. 
	Education
	             0.124*

	1. 
	Size of land holding
	-0.185*

	1. 
	Annual Income of family
	             0.477NS

	1. 
	Farming experience
	             0.943**

	1. 
	Mass media utilization
	             0.231*

	1. 
	Social Participation
	             0.346*

	1. 
	Extension contact
	             0.573**

	1. 
	Innovativeness
	            0.452*

	1. 
	Risk orientation
	            0.296*


      NS = Not Significant; * = Significant at 5%, ** = Significant at 1%.
2.1	Technical efficiency with age
The data in Table 3 Shows that, there was a positive and significant correlation between age and technical efficiency of the respondents at a 5 percent level of probability. .Similar results were also reported by Narcisse et al. (2019), Shumet (2011.
2.2 	Technical efficiency with annual income of the family
The data in Table 3 Shows that, there was a no significant correlation between annual income and technical efficiency of the respondents. It may be stated that Annual income of family had nothing to do with the technical efficiency of the respondents in the study area.  
Similar results were also reported by (2014), Maganga (2012).
2.2	Technical efficiency with education
The data in Table 3 shows that, there was a positive and significant correlation between education and technical efficiency of the respondents. The level of education was positively signed and statistically significant at 5 per cent level of significance Similar results were also reported by Aung et al. (2021), Narcisse et al. (2019), Matin et. al. (2018), Haji and Tegegn (2018).
2.3 	Technical efficiency with size of land holding
	The data in Table 3 shows that, size of land holding was found to have negative and significant association with technical efficiency of blackgram growers at 1 percent level of probability. It means this variable has contributed negatively and significantly in increasing technical efficiency of respondents. The findings of this study has been parallel to the findings Onuwa et al. (2022), Narcisse et al. (2019), Swetha et al. (2019), Meena et al. (2018), Sanjay et al. (2016), Wakili (2013)
2.4 	Technical efficiency with annual income of the family
The data in Table 3 Shows that, there was a no significant correlation between annual income and technical efficiency of the respondents. It may be stated that Annual income of family had nothing to do with the technical efficiency of the respondents in the study area. 
Similar results were also reported by Maganga (2012). 
2.5 	Technical efficiency with farming experience
The data in Table 3 Shows that, there was a positive and significant correlation between farming experience and technical efficiency of blackgram growing farmers. Similar results were also reported by Koye et al. (2022), Sharma et al. (2022), Onuwa et al. (2022), Hasan (2019), Swetha et al. (2019).
2.6 	Technical efficiency with mass media utilization
The data in Table 3 shows that there was a significant correlation between mass media utilization and technical efficiency of the farmers about Blackgram cultivation. This showed that the variable mass media utilization had manipulated the farmer sin the study area to increase technical efficiency or decrease inefficiency. Similar results were also reported by Kumbhakar (2014).
2.7 	Technical efficiency with social participation
The data in Table 3 shows that, there was a significant correlation between social participation and technical efficiency of the respondents, suggesting that farmers who belong to an organization are likely to benefit from better access to inputs and to information on improved farming practices. Similar results were also reported by Aung et al. (2021), Ahmed et al. (2013), Vittor et al. (2013), Amudavi et al. (2009).
2.8	Technical efficiency with extension contact 
The data in Table 3 shows that, there was a positive and significant correlation between access to extension contact and technical efficiency. This implied that the visits of the extension officers to farmers contribute to Technical efficiency of the respondents. Similar results were also reported by Aung et al. (2021), Narcisse et al. (2019), Haji and Tegegn (2018), Maganga (2012).
2.9 	Technical efficiency with innovativeness
The data in Table 3 shows that, shows that, there was a positive and significant correlation between innovativeness and technical efficiency level of the respondents. The findings of this study has been parallel to the findings of Sharma et.al. (2022).
 2.10	Technical efficiency with risk orientation
The data in Table 3 shows that, there was a positive and significant correlation between risk orientation and technical efficiency of the farmers. This implies that farmers, who had favourable risk orientation towards the improved technologies had would try to adopt and increase the technical efficiency. Similar results were also reported by Aung et al. (2021), Ahmed et al. (2013), Vittor et al. (2013).
Hypothesis 
Hence, null hypotheses H01.1, H01.2, H01.3, H01.5, H01.6, H01.7, H01.8, H01.9, and H01.10, were therefore, rejected. On the contrary, the findings revealed that the age and annual income of the family were not significantly associated with the technical efficiency of the respondents. Therefore, hypotheses H01.4 were accepted. 
Conclusion	Comment by HP: Conclusion should be objective indicating the percent farmers found in best categories or percent farmers adopting the variety. Also write the 2-3 factors mostly affecting the adoption. 
Rewrite it. 
The finding regarding the technical efficiency of respondents indicated that the blackgram farmers (improved variety growers) were better than the local variety growers. Horizontal expansion of improved technologies may be achieved by implementation of various extension activities like training programme, field day, exposure visit. This study also revealed that breeder for the varietal development should be linked with the extension worker in order to know the ground reality of farmers so that the recommended potential yield could be harvested in the farmers‘field.  
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