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ABSTRACT

India is among the greatest producers and consumers of wheat worldwide, and agriculture plays a significant part in the
country's economy and jobs. Wheat is the second- most significant food crop in India after rice. Punjab, Haryana, Uttar
Pradesh and Rajasthan are the main wheat growing states of Northwest India. The most important input in the
agricultural production cycle is seed. The Present study was undertaken with the objective to find out the Impact of
Wheat Varieties on Farmers Perception Using Secondary data and the finding revealed that the Farmers using the new
wheat variety increase in the wheat yield, growth rate found to be positive and demonstrated that adopters of improved
wheat varieties had an average increase in wheat productivity in comparison to non-adopters. New varieties and
production procedures employed resulted in an increase in farmers' income. Wheat improvement is such a remarkable
success for the farmers.
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INTRODUCTION

India is the second largest producer of wheat in the world, with production hovering around 68 to 75
million tons for the last two decades, about 12.5% of total production. Since 2000, India has struggled to
match that record production figure and thus faces a critical challenge in maintaining food security in the
face of its growing population [1]. Recorded highest wheat consumption of 109.88 metric tons in the year
2021-22 [2]. Clearly wheat and its products play an increasingly important role in managing India’s food
economy. Although India’s population grew by around 650 million between 1965 and 2000, the severe
wheat crises of the early 1960s gave way to wheat surpluses in late 1990s [3]. Wheat production of 6.5
million tons in 1950, was dwarfed by the 72 million tons produced in 2005, a tenfold increase [4]. This
National production increase is reflected in increased yields per hectare that went from around 660
kg/ha in 1950 to 2,710 kg/ha in 2004 [5]. In terms of output, consumption and area grown, wheat is the
second- most significant food crop in India after rice. Punjab, Haryana, Uttar Pradesh and Rajasthan are
the main wheat growing states of Northwest India. About 78% of the Nation’s wheat is produced in these
states [6].

Mishraet.al [7] stated that Uttar Pradesh, Punjab, and Haryana are the three major wheat-producing
states in India, accounting for nearly 70% of total wheat production. Better water systems in these states
are likely to result in higher yield. In Haryana, 98% of the land area under wheat is irrigated, while in
Punjab, 96% is. Wheat crops contribute significantly to national food security by providing more than half
of the calories to those who rely on them. The small state of Haryana produced about 12 million metric
tons out of the 109 metric tons of total Indian produce in the year 2021-22, contributed about 11% in the
Indian production. The Haryana state wheat yield rate was 4.836 ton/ ha as compared to Indian wheat
yield rate of 3.466 ton/ ha in the year 2021-22, shows that Haryana climate suits the wheat crop [2]. This
paper focused on the development of new wheat varieties and adoption of different wheat varieties used
by farmers also study was created to determine the level of farmers' understanding and the use of farm
technologies.
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Impact of Wheat Varieties on Farmers Perception

For emerging nations with limited resources, such as India, the foundation for boosting grain output is the
availability of high-quality seeds of contemporary varieties [8]. The nation's wheat production and
productivity have increased as a result of varietal development. Devi et. al [9] examined the sustainability
and instability of Haryana's wheat production for the period 1980-81 to 2018-19 in the state of Haryana
and found that an increasing trend pattern has been observed in the area, yield, and production of wheat
crop in Haryana. In terms of area, production, and wheat yield, growth rate found to be positive and also
revealed that Haryana ranked second in terms of sustainable wheat yield. Tesfaye et. al [10] discovered
that 56% of improved wheat varieties were adopted in 2013 in Ethiopia. They also demonstrated that
adopters of improved wheat varieties had an average increase in wheat productivity of 1 to 1.1 ton per ha
in comparison to non-adopters. As a result Adopters had 35 to 50% higher income than non-
adopters.Pavithra et al [11] mentioned that there has been a rise in the yield of wheat varieties between
2010 to 2015. Farmers lose out on productivity increases and genetic advancement when older varieties
are cultivated and a small number of dominant types increase crop sensitivity to pests and diseases.Mazid
et al. [12] mentioned that the new winter and spring wheat varieties developed and released by the
Turkish national breeding program through international collaboration were adopted by various
households of Turkey which showed a significant increase in their per-capita income when compared to
the group of households using old varieties.

Byerlee & Harrington [13] studies that the impact of the new wheat varieties lends credence to a very
different conclusion, namely that these new varieties have largely benefited the impoverished. The
distribution of benefits to poor producers relative to larger producers is the only aspect of the benefits
distribution from new wheat varieties that we summarise here [13]. Conceptual challenges in assessing
these advantages are explored and empirical data from Mexico, India, and other nations where the new
wheat varieties are extensively used. Dixon et al [14] revealed that adoption of improved wheat varieties
showed a consistent rise in the yield over the previous four to five decades. The adoption of newer wheat
varieties by millions of farmers, or their replacement with superior varieties, is what makes wheat
improvement such a remarkable success. Chirwa [15] revealed that fertilizer and hybrid seed
technologies adoption was positively associated with higher levels of education, larger plot sizes and
higher non-farm incomes in Malawi but negatively associated with households headed by women and
distance from input markets. Matuschke et al [16] demonstrate that farmers stand to gain a great deal
from the proprietary technology in the hybrid wheat's acceptance and effects in India and also the
adoption choice is not influenced by farm size or subsistence level; instead, credit and information
availability are important factors. Furthermore, a willingness-to-pay analysis shows that lowering seed
prices would increase adoption rates. The utilization of hybrid wheat has significant yield advantage and
grain quality over open pollinated varieties. So the income is also significantly influence by the adaptation
of hybrid wheat [17].

Hassan et al [18] examined that the Factors influencing wheat production in Punjab's mixed cropping
zone. To assess the effect of sowing time, seed rate, education, fertiliser application, irrigation, and other
factors on wheat yield, a Cobb Douglas type production function was used. Sowing time, rotavator use,
education, seed rate, weedicide cost, and nitrogenous fertiliser use were identified as factors that
contributed to higher wheat yield. Igbal et al [19] comparing the profit and wheat prices, quantities, and
by-product prices are all positively correlated. Profit and total costs, on the other hand, are negatively
correlated. Estimates have been made on the impact of farmers' certified seed, literacy, and flood-affected
areas. The wheat yield per acre generated by the literate farmers was 99.9 kg more than that of the
illiterate farmers. In comparison to farmers who did not use certified seed, certified seed users yielded
127.41 kg more per acre. Pandit et al [20] Studies that the effects of wheat variety selection the adoption
of new wheat varieties and production technology, changes in wheat farmers' income and attitudes, etc.
Adoption of production technologies, agricultural information sources, attitudes, and economic shifts all
saw notable changes. New varieties cultivated and production procedures employed resulted in an
increase in farmers' income. Saroj et al [21] Bihar, Gujarat, Haryana, Madhya Pradesh, Rajasthan, Punjab,
and Uttar Pradesh are the seven states. When new wheat varieties are adopted, a farmer's decision is
largely influenced by land size, education level, information sources, seed sources, outlets for selling the
product, and variety features, according to an examination of these drivers. Adoption of new types, it
turns out, has a major and favourable influence. Nazu et al [22] in the northwest of Bangladesh, a study
evaluated the small farmers that use conservation technologies are more likely than their counterparts to
adopt better management practices. The adoption of better wheat varieties, while the application of plant
protection chemicals and the recommended seed rate was also adopted at lower rates. The degree of
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adoption was impacted by the education, experience, labour force, land area under wheat production,
organization membership, training, and market distance of wheat producers.

Patel et al [23],the study examined how different wheat varieties responded to sowing times in North
Gujarat settings during the 2012-13 Rabi season. The treatment included four wheat varieties—GW 11,
GW 173, GW 322 and GDW 1255 (d)—and three sowing times: November 15 (timely), December 1 (late),
and December 15 (very late). Variety GW 322 showed significantly higher values for yield variables such
as plant height, spike length, and number of grains per spike, while variety GW 1255 recorded
significantly higher values for test weight and protein content. Grain and straw yields were considerably
greater with the wheat variety GW 322.the rise in yields of grains and straw relative to GW 11, GW 173,
and GDW 1255, in that order. Nalley et al [24] studies that the better varieties have been widely adopted,
average wheat yields have increased steadily over the past four to five decades, and they have made
significant contributions to both food security and the fight against poverty. Different geographic areas
have different rates of improved variety development and acceptance, which affects how long it takes for
a varietal to be widely used when it is released.

Abera et al [25] When research management procedures were followed, improved varieties did better.
When compared to farmer practices, improved management practices showed higher grain yields. Better
farmer management techniques resulted in a higher mean grain yield. An increase in yield was the
outcome of better management techniques. Improved agronomic packages for wheat production resulted
in maximum grain yield and increased net return. Verma et al [26] studies that by using a suitable variety
and workable, scientific management techniques, wheat productivity per unit area could be boosted.
Better practices resulted in a higher benefit-to-cost ratio. new variety and persuade the agricultural
community of the potential benefits of enhanced wheat production management techniques. Akbar et al
[27] studies that the overall performance of the variety indicated that the more recent ones outperformed
the older ones. The most promising variety was the more recent, which displayed maximum emergence,
moderate plant height, more productive tillers, high grains/spike, moderate grain weight, and better
grain yield. Ahirwar et al [28] studies that the wheat cultivators stated that a number of production
barriers prevented them from reaching their potential yield, including a lack of facilities for testing soil,
ignorance of plant protection measures, ignorance of the recommended package of practices, a shortage
of hired labour, irregular electricity supplies, a lack of capital, inadequate training, disease issues, a lack of
high-yielding variety seed, and a lack of fertilisers during the operating period. Abera et al [25] examined
that the Improved agronomic packages for wheat production resulted in maximum grain yield and
increased net return. Wheat growers were able to significantly boost economic returns through the
application of enhanced management strategies aimed at raising yield. In light of this, extension agents in
the Eastern Wallagga Highlands should take this advice into account for wheat cultivation.

Elsir and Elamin[29] showed that the nation's resources were not used efficiently in the production of
wheat, which prevented it from being competitive over the previous ten years. The government policy
has increased the cost of production by driving up the price of tradable inputs. For the most part, Sudan's
wheat growers have been burdened with debt as a result of the last ten years' lack of a rise in wheat
prices relative to production expenses. Choudhary et al [30] study the when using raised beds instead of
flat land with standard (20 cm) row spacing, the production of wheat was reduced by 12-17%. In raised
beds, neither rice nor wheat produced additional tillering or leaf growth at the row margins to make up
for the lost rows. The type of land preparation used for rice had no effect on the growth and production of
the next wheat crop.

Nhemachena & Kirsten [31] reveals that the wheat varietal improved in South Africa. The nation's efforts
to develop wheat varietals concentrated on agronomic traits, yield potential and stability, and adaptation
to the production location. The most widely used varieties were chosen for additional research on cost
attribution and the advantages of wheat varietal advancements. Farooq et al [32] study that the wheat
yield performance. 50% of farmers, the primary obstacles preventing them from adopting enhanced
wheat seed were the high cost of wheat seed, incomplete information, and unavailability of improved
wheat seed. Sharma et al [33] the majority of respondents overall, according to the study, were medium
adopters of advanced wheat cultivation technologies. It was also noted that the adoption of improved
wheat farming technology was substantially correlated with knowledge, attitude, involvement in
extension activities, social participation, education, size of land holding, and socioeconomic position.
Dhandart et al [34] study that the in order to address these issues, a wide range of sustainable
intensification technologies have been developed to reduce the irrigation and labour requirements, tillage
intensity, and straw burning. Pakistan, Nepal, and Bangladesh are also confronted with challenges similar
to those faced by Bangladesh in producing rice-wheat crops sustainably. These challenges include the
depletion of the soil's nutrient pool, declining soil health, groundwater depletion, rising production costs,
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labour scarcity. Degaltseva et al [35] reveal that the key theoretical aspects of the economic and
environmental effectiveness of using chemical plant protection products and mineral fertilisers in
agriculture have been developed by modern research. Considering the noteworthy accomplishments of
researchers and practitioners in this area of agricultural development.

Knowledge/adoption / awareness of Farmers (Wheat variety)

Singh et al. [36] study that the majority of farmers were in the 31 to 45 years age group, according to the
study, which also showed that most of them had fair to good knowledge of newer technologies for
producing wheat. However, more than half of the small farmers expressed a favourable and very
favourable attitude towards wheat produced using enhanced technology. Abda [37] examine the
demonstrated that the adoption decision of improved wheat varieties was significantly influenced by the
sex of the household head, the size of the land and livestock holdings, the availability of credit, the
availability of market information, the frequency of extension contacts, the household head's educational
level, membership in cooperatives, and the perception of yield capacity. Kumar et.al [38] study that the
adoption level of medium for wheat seed production technology. When it came to the adoption of
practises, field preparation, suggested varieties, seed standards, and field standards were highly adopted,
whereas spacing and sowing time were less frequently used. the study also found a positive and
significant correlation between the adoption level and independent variables such as age, education,
socioeconomic status, land ownership, extension contact, exposure to mass media, change proneness, risk
orientation, scientific orientation, and experience producing seeds.

Sharma, [39] investigate how campaigns and promotional activities affect consumers' purchasing
decisions. The study's findings indicated that a farmer's personal experience testing seeds on his own
property has a significant influence on his decision to buy.Ullah et.al [40] study that the using a logit
model, the results demonstrate a strong correlation between farmers' awareness of improved wheat
varieties and their adoption of the technology, with access to credit having a positive impact on farmers'
awareness. The elements that encouraged farmers to use the technology, while household size and
educational attainment had the opposite effect. Kelemu [41] analysing the variables that affect the
likelihood that farmers who grow wheat will have access to information about better varieties. A logistic
regression model was used, and a number of institutional and socioeconomic factors, including age,
education level, family size, total livestock owned. According to the study, a very high percentage of
farmers lack knowledge about improved wheat varieties.

Sharma & Jain [42] evaluate the effects of frontline demonstration on wheat farmers' knowledge,
adoption, and barriers in the districts of Indore, Ujjain, Dewas, Dhar, and Jhabua (MP). The majority of
farmers (86.67%) who responded to the results stated that the price of MSP was lower and they ranked 1
in seriousness. The next significant effect is an 85.00% increase in input costs for farmers ranked second.
80.00% of the respondents (ranked third) said that crucial viewpoints could not be obtained quickly.
Ndondi et al [43] While many new wheat varieties were resistant to the majority of common wheat
illnesses, the majority of older wheat types were prone to yellow rust, stem rust, and leaf rust. To verify
their advantages over older wheat varieties, the most popular new wheat varieties will undergo
additional evaluation on the farm. Kalsa [44] examines the prevalent beliefs and methods among farmers
regarding the usage of certified seeds, seed replacement, and seed storage, as well as wheat variety. The
farmers' knowledge of certified wheat seed is good, but their attitudes, which determined how often
farmers bought certified seed, need to be adequately addressed by supporting the certified seed supply
chain with disease-resistant varieties that have the lowest yield penalty.

Mishra et al [45] study to determine the technological gap and boost adoption rate by analysing
respondents' knowledge, attitude, and adoption level as well as their socioeconomic profile. In the Uttar
Pradesh district the majority of wheat growers adopted the SHUATS W-6 variety with a medium degree of
knowledge, attitude, and acceptance. Also, prompt seed, fertiliser, and marketing facility availability as
well as a decrease in the price of essential inputs were advised. Subedi et al [46] examine the acceptance
of better wheat cultivars in Nepal's western and eastern Terai, revealed that the main issue affecting
wheat output was a lack of high-quality, improved seeds. This was followed by a lack of agricultural
machinery, inadequate fertiliser availability, a labour deficit, and inadequate irrigation. Nazli and Smale
[47] studied the speed at which variety changes varies according to farm size as well. For larger farms,
adoption is greatly influenced by media and extension sources compared to knowledge obtained through
social interactions; however, this is not the case for marginal farmers. Higher yields propel adoption for
the most marginalised, subsistence-oriented group. On smaller wheat farms, where households both sell
and consume their wheat, traits associated to consumer quality accelerate adoption. Battese et al [48]
discover that the education has no statistically significant effect on human capital, yet older farmers tend
to be more technically inefficient than younger farmers. Wheat producers are more productive when they
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have access to extension guidance. The efficiency of wheat production is adversely correlated with the
time to varietal change, later adopters were not less efficient than earlier adopters. Lastly, compared to
other farmers, those whose land experienced extreme toxicity or salinity are less productive and efficient.
Glenna et al [49] study that the three wheat variants have recently been developed: (a) a wheat variety
that was genetically altered to withstand the herbicide glyphosate; (b) wheat varieties with traits chosen
to cater to particular markets; and (c) new research and development of perennial wheat types. Different
personal traits and attitudes were linked to farmers' interest in these three groups of wheat types. Fatima
& Khan [50] study that the wheat variety's parameter estimate is considerable and negative. Additionally,
the seed rate variable's parameter is statistically significant and negative. The majority of farmers usually
use crop seeds to save money, however doing so comes at the expense of production potential that could
have been achieved by using more recent seed varieties. Before adopting any kind of seed, the ecological
circumstances of the place must also be taken into consideration; otherwise, subpar results will be
obtained.

Acceptability of new Wheat Variety

Gandhi &Koshy [51] farmers are choosing cultivars based more on the needs of the market, placing equal
weight on quality and acceptance as yield. In exchange for commissions and profits, the typical market
middleman offers very few unique, value-adding, or developmental services. There are wide regional
variations in the demand for wheat among consumers. Retailers maintain a variety of wheat and wheat
products because they are becoming more aware of customer demand and quality. Mishra et al [52]
farmers are choosing cultivars based more on the needs of the market, placing equal weight on quality
and acceptance as yield. In exchange for commissions and profits, the typical market middleman offers
very few unique, value-adding, or developmental services. There are wide regional variations in the
demand for wheat among consumers. Retailers maintain a variety of wheat and wheat products because
they are becoming more aware of customer demand and quality. Sendhil et al [53] wheat in Asia's diet
and food chain is demonstrated by the notable expansion of the crop's cultivated area and the notable
increase in its production over the last several decades. Asia is thought to be the main region with the
most potential to increase wheat crop yield and production. The amount consumed has increased.
Rasheed & Venkatesh [54] studies that the Plant variety protection (PVP) in India: a particular focus on
wheat. A market concentration analysis of private seed businesses involved in PVP was conducted, and
the impact of PVP on wheat variety seed demand was assessed. Trends in PVP from 2009 to 2019 were
examined with regard to crop groups, crops, and PVP participants.

Begna et al [55] study that the improved wheat seeds were used by 80% of respondents, although only
33.7% of them were frequent users. The factors that decreased its regular utilization were high cost,
limited availability, and delayed delivery of high-quality, enhanced wheat seeds. Due to mismatches in
variety preference, financial availability, rainfall trend changes, and supply shortages, farmers' demands
for improved wheat seeds changed over time. Kumar et al [56] calculate the wheat's marketing expenses,
margins, and price spread, and examine changes in wheat arrivals and prices. The proportion of
marketable and marketed excess rose as holding sizes increased. Small farmers sold more food than there
was a marketable excess, either as a result of distressed sales or because they were unable to estimate
what was needed on the farm. The majority of farmers sold their harvest between April and July, when it
was at its peak. Due to a shortage of storage facilities and the farmers' precarious financial situation, they
did not store stock throughout the lean time.

Chauhan et al [57] examined the productivity increases made over the previous few decades are no
longer sustainable with traditional cultivars and conventional agronomic techniques. Food demand is
rising in tandem with population growth and consumer spending power. The issue is further
compounded by the loss of soil quality, the emergence of new weeds, and the arising problems of climate
change. However, some of them have not been fully adopted by the farmers because they are costly,
require a lot of knowledge, or don't work with the current system, which has led to additional
unanticipated issues. Bishaw & Alemu [58] examine the discrepancy in the quantity of wheat seed
provided by the formal sector and the value of the attainment indices of the varieties, which led to a
mismatch in supply and demand and significant carryover seed. The formal sector must think about
expanding the variety of bread wheat varieties it offers and strengthening its ability to deliver seeds in
order to effectively adapt to new issues and farmers' desires. Habte et al [59] study that the amount of
surplus wheat that is sold increases substantially in direct proportion to landholding, fertilizer use,
extension services, and the cost of producing wheat. Crop rotation and information asymmetry have a
negative correlation. The amount of a commodity that players supply to the markets is influenced by their
strategic interactions. It could be wise to concentrate efforts on enhancing extension services, lessening
knowledge asymmetry, and promoting the use of wheat technology to increase the supply of wheat.
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Kumar & Puran [60] study that the farmers of governmental agencies simply received the seeds, the
wheat seed farmers of private agencies received all inputs, production technologies, and extension
services. The public agency's medium and big seed wheat farmers saw net gains that exceeded the
comparable gains of farmers. Compared to the equivalent groups of grain producers, the private agency's
small, medium, and big wheat seed growers had higher net gains.

Climate Change and its impact on wheat

Joshi et al [61] in rainfed conditions and places where previous local inspections were in operation, new
cultivars were reported to have a greater yield advantage. new high-yielding varieties provided an extra
0.3-0.5 tonnes of grain per ha, enough to feed two to three people annually, and offered smallholder
farmers hope for food security. Innovative farmers in rainfed regions developed wheat kinds indicated for
irrigated regions to identify high-yielding wheat varieties with reliable performance, according to
research as well. Reidsma et.al [62] examined that because farmers adjust by modifying crop rotations
and inputs, effects on crop yields cannot be directly translated into effects on farmers' income. Second,
the effects of climate variability over time, for which more varied patterns are seen throughout Europe,
differ from those of climate variability over space, with lower yields in warmer climates generally and
farmers' incomes reflecting this difference. Thirdly, the real effects of climate variability and change rely
heavily on farm features (such as size, intensity, and land use), which affect adaptation and management.
Singh and Leua, [63] study that the main problem face by agriculture sector is climate change which
adversely affects the farmer’s income. Therefore, to double the farmers income and reduce the effect of
climate change various advanced technologies were used like improve varieties, advanced irrigation
system, drought tolerant varieties, new farm management techniques, biofertilizers and pesticides, mixed
farming and mulching etc. Kumar &Sidana [64] studies that the goal of the current study was to assess
how climate resilient technologies affected Punjabi agriculture's ability to produce wheat and rice. The
most significant adaptations to climate variability, according to the results, are the laser leveller and the
improved irrigation structure, which accounted for 30 and 27 percent of all adoptions, respectively.
Fahad et.al [65] studies the primary causes of climate variability were changes in crop yields, crop
diseases, water scarcity, and loss of soil fertility. Additional findings included a lack of labour, an unstable
land tenure system, market access issues, poverty, a lack of government support, difficulty accessing
assets, a lack of water sources, a lack of credit sources, and a lack of knowledge. Newport et al [66]
discovered that attitudes about climate change had no effect on wheat-sowing dates, nor did farmers
implement measures to adjust to rising temperatures. The type of irrigation and agricultural decisions
made during the monsoon season before the winter wheat growing season were the most significant
elements influencing wheat-sowing-date decisions. also discovered that delayed wheat sowing was linked
to the use of canal irrigation as opposed to groundwater irrigation, the planting of rice during the
monsoon season, the transplanting of rice, and the transplantation of rice later in the monsoon season.
Zero tillage

Laxmi & Mishra [67] one such technique is zero tillage (ZT), which can preserve resources while raising
food production to satisfy future demand. Tripathi et al [68] examined the economics of wheat
production in Haryana using conventional and zero-tillage methods. Additionally, the contribution of
technology and inputs to the higher productivity resulting from zero-tillage (ZT) was evaluated. The ZT
method yielded a higher net income than the conventional method, primarily because the production cost
was lower. According to the study, ZT technology has the ability to help farmers earn more money and
conserve finite resources. Kumar &Sidana [64] compared to non-adopters, the adoption of Zero Till wheat
among various climate-resilient wheat cultivation technologies resulted in a 5% net return savings. To
determine the technical farming efficiencies of wheat and paddy cultivation among adopters and non-
adopters, data envelopment analysis was used. Compared to non-adopters, those who use climate
resilient technologies are far more efficient. The main barriers to the adoption of climate resilient
technologies were low-capacity building, credit availability, and a lack of technological understanding.

DISCUSSION

Laxmi & Mishra [67] Impact wheat variety on Farmers Income Intense rice-wheat farming has reduced
land productivity and depleted resources while meeting the needs of the expanding population for food.
Adoption of enhanced resource conservation methods is therefore necessary. These technologies appear
to have potential for significant increases in output and revenue. Hailu et al [69] finding that the
regression analysis also showed that adopting agricultural technology has a positive and significant
impact on farm income, making adopters financially better off than non-adopters. Ahmed et al [70] study
that productivity, cash income, labour, land use, and seed supply had all changed favourably in the
production patterns. In some varieties, the productivity of the improved seeds was higher than that of the
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local ones; in others, it was lower. This study produced some recommendations for raising small farmers'
standard of living in the Bara locality as well as for increasing crop productivity and production. Wake
and Habteyesus [71] to analyze the impact of the adoption of high yielding wheat varieties on smallholder
farmer’s revenue. The results showed about 9% increase in farmer’s income by using high yielding wheat
varieties as compared to those who were using local varieties for cultivation.

Singh et.al [72] The Indian government made the announcement in 2016 to double the farmers' income
(DFI) by 2022 by putting more emphasis on income security than on agricultural productivity and food
security. Farm household income comes from a variety of sources, including wages, crop production,
raising livestock, and non-farm activities (such as well as trade, transportation, communication, and
personal services in rural areas). Sendhil et al [73] analyse the pattern in wheat growers' income from
2006-07 to 2013-14, and then propose a plan to double farmers’ income (DFI) by 2022. An environment
for DFI will be made possible by the convergence of science, technology, institutions, and policy, with a
focus on potential drivers such as improved genotypes that increase productivity. Roy et al [74] found
that, in terms of both technical (or productivity) and economic efficiency, the best cultivars were HD 2967
wheat and PB 1121 paddy. Net return and benefit-cost ratio (BCR) between improved and local varieties
differ significantly, as estimated by the t-test. According to the study, the lower Shivalik hills of
Uttarakhand have seen a notable increase in productivity, farm income, and standard of living due to the
benefits of improved varieties of major crops. Miah et al [75] study that because of seed was more
expensive, had a larger storage capacity, and was stored in a plastic or metal drum, the farmers who kept
their wheat seed in these containers had the largest net revenue/income. Significant changes have been
brought about in the research fields by the wheat storage programme. Wheat area, productivity, and the
collective financial gain of wheat growers all showed significant increases.
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