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ABSTRACT
The present study was conducted during 2022-23 in East Godavari district of Andhra Pradesh. Total 6 mandals from which two villages each were selected resulting in 12 villages from which 10 farmers from each village were selected by employing random sampling technique resulting in a total sample size of 120 respondents. Structured interview schedule was prepared in the light of objectives and data was collected following purposive random sampling technique.  For the study ex-post facto research design was employed. Descriptive statistics such as mean, frequency, percentage, ranking, bar graph, radar chart were used to analyse the objective(s) of the study. The study revealed that adoption of enhanced or improved technologies in Rice crop such as seed rate (74%), weed management (65%), BPH and stem borer management (63%), FYM, Green manure crops (40%) & seed treatment (36%). The least adoption recommended technologies were Bio fertilizers (22%) and SHC recommendations (16%). Majority (63.17%) of the farmers showed low level of overall adoption of recommended technologies in Rice crop. Spacing, hills per sq.mt, fertilizer recommendation were not adopted by the majority of the farmers. The study also showed that the non-maintenance of spacing and hills per square meter due to labour constraint and farmers perception of getting lower yields with adoption of recommended fertilizer doses were the major reasons for non-adoption of technologies. The recommended technologies in Rice is significantly transformed the scenario of farming in that area and also yield level.
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INTRODUCTION 
Rice (Oryza sativa) is a rich source of macro and micro nutrients with Rice bran in its unmilled form. Among the various Rice-growing regions, Asia accounts for nearly 90% of total Rice production and consumption, with the remaining 10% divided between Africa and Latin America. However, Rice is gaining importance in both Africa and Latin America, with a 40% increase in annual per capita consumption in Africa in the past two decades, from 16.7 kg in 1990 to 23.3 kg in 2011, and a 46% increase in annual per capita consumption in Latin America during the same period, from 7.1 kg in 1990 to 10.4 kg in 2011 according to the Food and Agriculture Organization Corporate Statistical Database (FAOSTAT). According to Seck et al. (2012), global Rice production will need to increase by 116 million tons (26%) by 2035, from the 2010 production level, to meet the rising demand. The scope for expanding Rice production lies in enhancing productivity. Several studies have indicated that the adoption of recommended Rice technology gives high yields and income to the farmers.
Technological adoption in Rice farming is the application of enhanced tools, practices, and innovations ranging from ancient knowledge upgrades to contemporary digital platforms designed to enhance the efficiency, productivity, and sustainability of Rice cultivation. Technological progress over decades has incrementally transformed Rice cultivation from subsistence, labour-intensive farming to more mechanized, data-driven, and market-based systems.
In 1960s and 1970s Green Revolution was the very first significant technological shift in Rice cultivation. Rice farming experienced a dramatic increase with the adoption of high-yielding varieties (HYVs), chemical fertilizers, pesticides, and enhanced irrigation technologies. Food shortages in countries such as India, the Philippines, and Indonesia diminished considerably. These initial technologies, while ground breaking, were also associated with social and environmental trade-offs, including compromised biodiversity, soil erosion, and greater inequity among farmers. Nonetheless, the Green Revolution provided the platform for future technological change in Rice cultivation. It underlined the power of science and innovation in increasing crop yield and spurred the establishment of agricultural research institutions and extension systems that remain critical to technology delivery.Bottom of Form
In the last few decades, the tempo and scale of technological progress in   Rice farming have increased exponentially.The use oftechnologiesnow extends to a broad array of areas ranging from genetics to agronomy, mechanization, information and communication technologies (ICTs), and environmental management. But at the farmer level the technologies still not at expected pace. With the advancement of advanced technologies ourselves forgot the indigenous knowledge in the management practices in the field level. Moreover, there are improved technologies in the Rice crop to enhance the yield and maintain the sustainability of the soil and food security of the nation. Considering Rice cultivation importance a study on the knowledge and adoption rates of enhanced Rice technologies among farmers in East Godavari District was conducted during the year 2022-23 with the following objectives.
1) To describe socio economic and institutional characteristics of Rice farmers in the district.
2) To describe the rate of adoption of Rice production technologies by the respondents.
3) To describe the extent of adoption of Rice varieties in the district. 
4) To identify the reasons for non- adoption of Rice production technologies by the respondents.
METHODOLOGY
	 The present study was conducted in East Godavari district of Andhra Pradesh State during the year 2022-2023. East Godavari district was purposively chosen for the study as it is having highest acreage under Rice crop in Andhra Pradesh State. In East Godavari total six mandals viz. Jaggampeta, Peddapuram, Sitanagaram, Chinturu, Yetapaka and P.Gannavaram from which two villages each were randomly  selected. Thus resulting twelve (12) villages. From each village 10 farmers were selected by employing random sampling technique resulting in a total sample size of 120 Rice farmers. The data was collected from 120 respondents through personal interview method utilizing well-structured interview schedule. Descriptive statistics such as mean, frequency, percentage, ranking, bar graph, radar chart were used for analysing and interpretation of the data. The ex-post facto Research design was used for the study.
 RESULTS AND DISCUSSION
3.1. Socio-Economic characteristics of respondents
The socio-economic characteristics of the respondents studied include; Age, Educational Level, Farming experience, Household size, Farm size, family type and annual income. Table 1 indicated that majority (47%) respondents categorised under middle age (36-54 years) followed by old age (33%) and young age (21%) indicating that the people involved in Rice farming were more than average in terms of age. The middle aged people mostly engaged in major farming activities. In the same line (39%) respondents were completed the primary education followed by illiterate (28%), high school (25%) due to this the overall  adoption level was categorised in middle level. The results indicated a minimum level of education among the Rice farmers in the study area which could have a great impact on adoption of improved Rice technology by making their behaviours and attitudes to be positive towards adoption. 
Similarly the (38%) respondents had farming experience greater than 15 years. The
result revealed that the respondents had a reasonable of experience. Asfair and Asefa (2004) reported that there was low level of adoption among older farmers and that was because they have got built up ideas and practices over time and found it difficult to change. The most (75%) of the respondents had up to 5 members in their households, while only (25%) of the respondents had more than 5 members in their household. This indicated that most of the farmers has less members in their households and that could be the reason why hired labour had been patronized in the study area.
Table.1. Distribution of respondents by socio-economic characteristics (n=120)
	Socio-economic variables
	Frequency (N)
	Percentage (%)

	Age in years
Young age (< 35 years)
Middle age (36-54 years)
Old age (> 55 years)
	
25
56
39
	
21
47
33

	Education
Illiterate
Primary school
High School
Inter/Diploma
Graduation
Post Graduation
	
33
39
30
11
4
3
	
28
33
25
9
3
3

	Farming experience
< 5 years
06 to 10 years
11 to 15 years
> 15 years
	
16
21
37
46
	
13
18
31
38

	Family size
Up to 5 members
> 5 members
Family type
	
90
30

	
75
25


	Joint
Nuclear
Annual Income
	24
96

	20
80


	<50,000
50,000-1,00,000
>1,00,000
	48
50
22
	55
36
9

	Source of information
Scientists
ADAs
AOs
AEOs
MPEOs/VAAs
Farmers and others
Input dealers
	
12
16
20
12
9
23
28
	
10
13
17
10
8
19
23

	Extension Contact 
Low 
Medium
High
	
46
44
30
	
38
37
35



Further the results showed that the (55%) respondents had annual income less than 50,000 rupees because the most farmers belonging to nuclear and also fragmented land. The source of information majorly comes from  input dealers (23%), followed by (17%) were from AOs. The reason behind this was most of the farmers contact with local fertilizer dealers and also there had stayed in village only.
The adoption of recommended technologies to farmers were at medium level mainly due to the extension contact of farmers categorised in low with (38%), followed by medium level (37%).
3.2. Adoption of Rice Production Technologies by Respondents:
Majority of the respondents (63.17%) were found to be medium adopters, followed by low (22.50%) and high (16.33%) adopters (Table 2). It may be due to the different constraints faced by the small size holding respondents. Table 2 and figure 1 depicted that majority of the respondents (74%) adopted the seed rate as per recommendation in their cultivation. In case (65%) respondents, weed management control were adopted like use of Pyrazosulfuran ethyl @80-100g/acre, Pritilachlor@500ml/acre etc., 
Table 2. Distribution of respondents according to the overall adoption of recommended Rice production technologies    					 		(n=120)

	Adoption Level
	N
	% age

	Low
	26
	63.17

	Medium
	75
	22.50

	High
	19
	16.33



Table 3. Adoption of recommended Rice production technologies		(n=120)
	Extent of adoption of improved Rice technologies
	Adoption
	Non-adoption

	
	Frequency
	Percentage
	Frequency
	Percentage

	Seed Rate
	89
	74
	31
	26

	Seed treatment
	43
	36
	77
	64

	Spacing
	0
	0
	120
	100

	Hills per sq.mt
	0
	0
	120
	100

	SHC recommendations
	19
	16
	101
	84

	FYM/ Green manure crop
	48
	40
	72
	60

	Bio fertilizers
	26
	22
	94
	78

	fertilizer recommendation
kharif-36-24-24/acre
	0
	0
	120
	100

	Weed management

	Pyrazosulfuran ethyl@80-100g/acre,
Pritilachlor@500ml/acre,
Oxadiargyl@35-50g/acre
Bensulfuran
ethyl+pritilachlor@4kg/acre
Cyhalofop butyl@400ml/acre
Bispyribacsodium@80-120ml/acre
, 2,4-D Sodium salt@400g/acre,
	

78
	

65
	

42
	

35




	Pest management

	BPH

	Pymetrozine @ 120g/acre

Monocrotophos @ 440ml/acre

Imidacloprid+ethiprole @ 50g/acre
	
76
	
63
	
44
	
37

	Stem borer

	Chlorantraniliprole(g)@4kg/acre

Cartaphydrochloride(g) @ 8kg/acre

Chlorantraniliprole @ 60ml/acre

Cartaphydrochloride @ 400g/acre
	
75
	
63
	
45
	
38



	Disease management

	Sheath blight

	Hexaconazole @ 400ml/acre,

Validamycin @ 400ml/acre,

Propiconazole @ 200ml/acre,

Trifloxystrobin+tebuconazole
E @ 80g/acre.

Azoxystrobin @ 200ml/acre
	


71
	


59
	


49
	


41



	Leaf/neck blast

	Tricyclazole @ 120g/acre,
Isoprothiolane @ 300ml/acre
	68
	57
	52
	43

	Stem rot

	Hexaconazole @ 400ml/acre,
Validamycine @ 400ml/acre,

Propiconazole @ 200ml/acre,

Tebuconazole @ 400ml/acre,

Carbendazim @ 200g/acre
	

52
	

43
	

68
	

57



	False smut

	Carbendazim @ 200g/acre,
Propiconazole @ 200ml/acre
	46
	38
	74
	62

	Rodent Management

	Poison baiting with Bromadiolone & rodent traps
	61
	51
	59
	49



Similarly (63%) respondents were adopted to control the pests namely BPH and stem Borer based on the recommendations farmers sprayed pymetrozine@120g/acre and chlorantraniliprole(G) @4kg/acre. Further, the disease management in that (59%) respondents were adopted sheath blight control measures by spraying Hexaconazole @400ml/acre and propiconazole @200ml/acre, followed by (57%) respondents were adopted the recommendations to control the leaf/ neck blast by spraying Tricyclazole @120g/acre and Isoprothiolane @300ml/acre. Fifty One per cent respondents were adopted the recommendations to control the rodent management by putting the poison bait to rats. Fourty Three per cent respondents were adopted the recommendation to control the stem rot by spraying the Hexaconazole@400ml/acre and validamycin @400ml/acre. To enhance the nitrogen content (40%) farmers were adopted the FYM/ Green manure crops. Thirty Eight per cent respondents were adopted to control the false smut disease. For effective germination and preventing the fungal infections to seeds (36%) respondents adopted the seed treatment recommendation. Twenty two per cent farmers adopted the bio fertilizers and 16 per cent were adopted the SHC recommendations.
                   
Figure. 1. Adoption of recommended Rice production

 	Despite the scientist recommendation, farmers were not adopted the technologies like spacing and hills per sq.mt. with this, the incidence of BPH, stem rot and neck blast severe in the area of investigation. Low usage of bio fertilizers leads to seed born diseases experience din the farmer fields. One of the main reason for low productivity was farmers were not adopted thee recommended dose of fertilizer.
3.3. Extent of adoption of improved Rice varieties
The adoption of improved Rice varieties especially in East Godavari district have prominent characteristics like lodging resistant, high grain content, early and late varieties because the Regional Agricultural Research Station, Maruteru has vast experience in developing the varieties   mainly to Krishna-Godavari zone compared to others.
Table.4. Extent of adoption of improved Rice varieties (n=120)
	Extent of adoption of improved Rice varieties
	Adoption
	Non- adoption

	
	Frequency
	Percentage
	Frequency
	Percentage

	MTU 7029
	41
	34.2
	68
	56.7

	MTU 3626
	39
	32.5
	58
	48.3

	MTU1121
	23
	19.2
	97
	80.8

	MTU 1156
	16
	13.3
	10
	86.7

	BPT 5204
	27
	22.5
	85
	70.8

	PLA 1100
	6
	5.0
	114
	95.0

	RP BIO 226
	8
	6.7
	112
	93.3

	RNR 15048
	`18
	15.0
	102
	85.0

	Sampada
	11
	9.2
	109
	90.8



Table. 4 and figure 2. Reveals that farmers were majorly (34.20%) adopted the MTU 7029 Rice variety followed by (32.50%) of respondents were adopted the MTU 3626 Rice variety, (22.50%) of farmers were adopted the BPT 5204 variety, (19.20%) were adopted the MTU1121 variety, (15%) were adopted the RNR 15048 variety, (9.20%) respondents adopted the Sampada, (6.70%) were adopted the RP BIO 226 variety.
                 
Figure. 2. Extent of adoption of improved Rice varieties
3.4. Reasons for non- adoption of Rice production technologies by respondents
The problems of adoption of Rice production technologies by respondents are presented in Table 5. and figure 3.
Table 5. Reasons for non- adoption of Rice production technologies by respondents            (n=120)
	Reasons
	Frequency
	Percentage
	Ranking

	Non maintenance of spacing and hills per square meter due to labour constraint
	120
	100
	I

	Farmers perception of getting lower yields with adoption of recommended fertilizer doses 
	120
	100
	II

	Non adoption of SHC recommendations due to perception of insufficient fertilizer doses 
	101
	84
	III

	lack of awareness on use of bio fertilizers and non-availability of bio fertilizers at near by shops 
	94
	78
	IV

	Due to lack of knowledge/awareness about benefits of seed treatment, it is not adopted by the farmers 
	77
	64
	V

	Non-availability of green manure crops at near by shops 
	72
	60
	VI

	Launching of new powerful chemicals every year private companies for control of pest and diseases 
	65
	54
	VII

	Sedges are not controlling with recommended herbicides for which farmers are going for more powerful private chemicals 
	44
	35
	VIII



The investigation revealed that non maintenance of spacing and hills per square meter due to labour constraint, Farmers perception of getting lower yields with adoption of recommended fertilizer doses were two major (100%) reasons for non – adoption of technologies. This implies that adoption of Rice production technologies among the respondents could be negatively affected, especially where the farmland were smaller and also they perceived fertilizer had inversely proportional to productivity. The second reason were Non adoption of SHC recommendations due to perception of insufficient fertilizer doses (84%). 

Figure. 3. Reasons for non- adoption of Rice production technologies by respondents 

The third reason was lack of awareness on use of bio fertilizers and non-availability of bio fertilizers at near by shops (78%), followed by Due to lack of knowledge/awareness about benefits of seed treatment, it is not adopted by the farmers (64%). Similar results are in line with the study of Meena et al. (2022). Non-availability of green manure crops at near by shops (60.00%), Launching of new powerful chemicals every year private companies for control of pest and diseases (54.00%), Sedges are not controlling with recommended herbicides for which farmers are going for more powerful private chemicals (35%) and Discontinuation/Non adoption of recommended seed rate due to Direct sown/Machine planting, Bengal planting etc.,(26%).
CONCLUSION
The education level of the respondents found in the study was primary schooling. Most (38%) of the farmers had more than 15 years of farming experience with nuclear family type. Majority of the respondents possess information from input dealers as a source. Majority (38%) of the respondents had low level of extension contact. The data revealed that majority i.e. 63.17 per cent of the were found to be medium adopters of improved Rice production technologies followed by low and high level of adoption. It is also depicted that majority of the respondents (74%) adopted the seed rate as per recommendation in Rice cultivation followed by weed management control, pests namely BPH and stem Borer control through pymetrozine@120g/acre and chlorantraniliprole(G) @4kg/acre, sheath blight control measures by spraying Hexaconazole @400ml/acre. 
Despite the scientist recommendation, farmers were not adopted the technologies like spacing and hills per sq.mt. Study also revealed that majorly (34.20%) adopted the MTU 7029 Rice variety followed by MTU 3626, BPT 5204, MTU 1121, RNR 15048 Sampada and RP BIO 226 varieties. The investigation revealed that non maintenance of spacing and hills per square meter due to labour constraint, Farmers perception of getting lower yields with adoption of recommended fertilizer doses were two major (100%) reasons for non – adoption of technologies. The recommended technologies in Rice is significantly transformed the scenario of farming in that area and also yield level.
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