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ABSTRACT
            Maize (Zea mays L.) is an important cereal crop of the world. Maize, a globally significant crop, supplies around 30% of the food calories for over 4.5 billion people across 94 developing countries. Krishi Vigyan Kendra (KVK), Jammikunta, Karimnagar, has played a key role in developing and disseminating location-specific technologies for maize one of its mandated crops. Over time, KVK has systematically assessed, refined, and demonstrated improved production technologies, including Zero tillage, stem borer control, hybrid seed production, wilt management, fertilizer management, drip irrigation, soil test based fertilizer application and management of zinc deficiency  in maize cultivation. This study was undertaken to analyze the constraints in the adoption of maize production technologies in Karimnagar district of Telangana. A total of 90 farmers were selected as respondents. The major constraints reported included the fallowed single cross hybrids are more susceptible to wilt (85.00%) are ranked fist, The next major constraint was the public hybrids are not available in the local market (85.00%), followed by higher stem borer incidence (85.00%) by others. Based on these findings, farmers suggested interventions such as the assessing the available chemicals for stem borer management (78.33%) followed by assessing newly developed hybrids for wilt management(76.67%), conducting large scale demonstrations on zero tillage(68.33%), creating awareness on usage of herbicides(68.33%), conducting demonstrations on seed cum Fertility drill(68.33%), assessing the harvesters and dehusking machines(68.33%). The results highlight the urgent need to strengthen  FPOS and conduct demonstrations in zero tillage maize, awareness on herbicide use in maize in the district to enhance the productivity and sustainability of maize cultivation in the region
 Keywords: 	Maize  production technologies; promotion of agricultural technologies; constraint analysis; farmer perceptions; pest management practices; IPM Practises.
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1. INTRODUCTION

Agriculture sector helps in ensuring food security, lowering poverty and sustaining economic growth. It provides income to more than 60 per cent of rural household (Surapaka et al. 2022). The food grains production in India has increased from 50.83 million tonnes in 1950-51 to 310.74 million tonnes in 2020-21 showing an increase of about 511 per cent over a span of 70 years. Due to this quick growth in agricultural production, Indian agriculture has marked its existence at the global level. Maize is one of the world’s most vital food crops grown over an area of 197 million ha covering more than 130 nations with a total production of 1148 million tonnes globally (FAO, 2020). India contributed about 4.8 per cent to total maize area and 2.5 per cent to total production in the world in 2020-21. Maize (Zea mays L.) is one of the most versatile crops which can thrive well in a myriad of agro-climatic environments (Ram et al. 2021). as the “queen of cereals” around the world because it has the greatest genetic yield potential among all the cereals. Maize is also called as “miracle crop” because of its versatility in cultivation across varied agro-climatic regions including tropical, sub-tropical and temperate regions. It is largely utilized for three purposes i.e. as a human staple meal, livestock feed and industrial raw material (Devi and Suhasini, 2016). Maize is cultivated in all seasons viz. kharif, rabi and spring in India (Parkash and Peshin, 2020). The maximum area of maize is under kharif season (7.75 million ha) followed by rabi season (2.13 million ha) and least under spring season in India.
In the  agriculture  sector  plays  an  important  role  in the  economy  of  Telangana  state  economy,  with around   60%    of   the    population    relying    on agriculture     and     allied     activities   as   their primary    source    of    income    and    livelihood (Bandumula et  al.,2022).  The  maize  is  one  of the  major  crops  grown  in  Telangana  state,  it  is cultivated   in   an   area   of   0.21   Mha   during the Kharif season   and   in   an   area   of   0.27 Mha    in    the Rabi season.    Therefore,    the maize is mostly  cultivated  in  the rabi season  in the state (Anonymous, 2024). It is largely utilized for three purposes, i.e.,as a human staple meal, livestock  feed,  and  industrial  raw  material  in  the state (Devi and Suhasini, 2016). The area under maize  cultivation  expanded  from  0.41  Mha  in 2022  to  0.52  Mha  in  2023  (Anonymous,  2023). However, the area and production increases, the maize   production   faces   challenges   like   an increase  in  the  attack  of  pests  and  disease, and  an  increase  in  the  production  cost,  reduces the    quality    and    yield.
Constraint analysis reveals the inherent, psychological, situational feelings on existing conditions in any organization. It helps the policy makers to understand the prevailing psychological atmosphere among the respondents. The previous at the hell of affairs to make use of constraint analysis to update and upgrade these institutions. Being maize is one of the important crop in Karimnagar district, the present paper analyzed constraints faced by farmers in application of technologies on maize crop in Karimnagar district.
2. METHODOLOGY
2.1 Study area and sampling method: 
   An ex-post facto research design, combined with an exploratory approach, was employed for this study. This design was considered appropriate as the phenomena under investigation had already occurred, and the researcher had no direct control over the variables.
2.2 Selection of KVK
The Prakasam Krishi Vigyan Kendra was selected purposively as the investigator is the Programme Coordinator (I/c) and SMS of the KVK. It was recognized as the National level best KVK for the year 2006-07 by the ICAR. It is also serving the farming community over two decades.
2.3 Selection of District
The Karimnagar district of  Telangana (formally A.P). state was purposively selected as it is the host district of the selected KVK. It is the only one district selected in the state because the adoption of technologies disseminated by the Prakasam Krishi Vigyan Kendra was confined mainly to the farmers of Karimnagar district. In addition to this the adopted villages of KVK were all located in the Karimnagar district.
        2.4 Selection of Villages
       KVK, Karimanagar adopted 15 villages during the period 1993-2008.  These 15 villages were selected for the study



    2.5 Selection of Crop
                Five major crops normally grown by the farmers of these villages were selected for the study. The crops are paddy, cotton, maize, ground nut and red gram.in this study focus on maize problems and suggestions
     The study was conducted in Karimnagar district of Telangana which was purposively selected due to its prominence in maize cultivation area, under maize crop of 75758 ha in kharf and 49014 ha in rabi cultivation. A total sample of 90 cotton-growing farmers was randomly chosen from 15 adopted villages under the jurisdiction of Krishi Vigyan Kendra (KVK), Jammikunta.
2.6 Data and analytical procedure: 
Primary data were collected through an open-ended schedule designed to capture farmers’ perceptions of constraints faced and suggestions offered in cotton cultivation. The responses were systematically categorized, and farmers’ views were analyzed based on frequency and percentage distribution. The identified constraints and suggested interventions were subsequently ranked in order of importance, providing a comprehensive understanding of the critical challenges and potential solutions for improving cotton farming practices in the region.
3.0 RESULTS AND DISCUSSION
3.1 Problems and suggestions expressed by the maize farmers 
Table 1. Problems expressed by the maize farmers                       
                                                                                                                            n = 90
	S.
No
	Problems
	F
	%
	Rank

	1
	Single cross hybrids are more susceptible to wilt incidence
	51
	85.00

	1

	2

	After kharif paddy, sowing of maize under normal cultivation requires more time for land preparation leads to harvesting the crop in peak summer requires more water and sometimes the crop is drying. 
	49
	81.67
	4

	3
	In zero tillage weed problem is more.
	49
	81.67
	4

	4

	Public hybrids are not available in the local market which gives yields on par with the private hybrids
	51
	85.00
	1

	5

	Labour is scarcity. Harvesting and dehusking of maize requires more labour.
	43
	71.67
	8

	6
	Stem borer incidence is more. Due to non availability of endosulfon in local market, which chemical will control the stem borer effectively
	51
	85.00
	1

	7

	Sowing behind the plough will not maintain the optimum plant population resulted lower yields
	46
	76.67
	6

	8
	Year by year area is under drip irrigation is increasing. But farmers are not having awareness on fertigation.
	45
	75.00
	7

	9
	Terminal moisture stress leads to drying of the crop resulted lower yields
	39
	65.00
	9



               It was noticed from table 1 presents the ranking of constraints reported by farmers in maize cultivation based on the proportion of respondents. The most serious and widespread problems were the single cross hybrids are more susceptible to wilt (85.00%) are ranked fist, The next major constraint was the public hybrids are not available in the local market(85.00%), followed by higher stem borer incidence(85.00%) are  ranked 1st
              Insects and pests are another severe problem for maize production. The activities of insect pests may damage 100% yield in maize. The major insects are borers, aphids, caterpillars, grasshoppers, weevils and armyworms, which affecting severely on maize production (Azad et al 2020) .lesser awareness on zero tillage(81.67%), weed problem is more (81.67%), less awareness on seed cum ferti drill (76.67%), Year by year area is under drip irrigation is increasing. But farmers are not having awareness on fertigation. (75.00%) and Labour is scarcity. Harvesting and dehusking of maize requires more labour  (71.67%),  respectively.
          Overall, the ranking highlights the multiple biotic and abiotic challenges faced by  maize farmers, Single cross hybrids are more susceptible to wilt incidence, Public hybrids are not available in the local market which gives yields on par with the private hybrids,  Stem borer incidence is more. Due to non availability of proper chemical in local market  which chemical will control the stem borer effectively encompassing and In zero tillage weed problem is more These findings underscore the importance of ensuring to chemicals for stem borer management assessing newly developed hybrids for wilt management, conducting large scale demonstrations on zero tillage, creating awareness on usage of herbicides enhance the productivity and profitability of  Maize cultivation in Karimnagar
Table 2. Suggestions expressed by the maize adopted farmers                       
                                                                                                                  n  = 90
	S.
No
	Suggestions
	F
	%
	Rank

	1
	Assess the newly developed hybrids for its tolerance to wilt and conduct large scale demonstrations on wilt management practices in collaboration with Department of Agriculture.
	46
	76.67
	1

	2

	Conduct large scale demonstrations and use of electronic and print media for the promotion of zero tillage maize to avoid the above problems.
	41
	68.33
	4

	3
	Create awareness on usage of herbicides with recommend-ded doses.
	41
	68.33
	4

	4

	Assess the newly developed public hybrids in the farmer fields for its suitability.
	46
	76.67
	1

	5

	Assess the maize harvesters and de husking machines for its suitability to local conditions.
	38
	63.33
	8

	6
	Assess the available chemicals in the local market for their effectiveness against stem borer
	47
	78.33
	1

	7

	Demonstrate the usage of seed cum ferti drill in farmer fields
	41
	68.33
	6

	8
	Fertigation schedules should be developed and assess the schedules in farmer fields.
	38
	63.33
	7

	9
	Assess the drought tolerant hybrids in farmer fields for its suitability
	32
	53.33
	9



The suggestions offered are assessing the available chemicals for stem borer management (78.33%) followed by assessing newly developed hybrids for wilt management(76.67%), conducting large scale demonstrations on zero tillage(68.33%), creating awareness on usage of herbicides(68.33%), conducting demonstrations on seed cum Fertility drill(68.33%), assessing the harvesters and dehusking machines(68.33%), Other key suggestions included  Assess the maize harvesters and de husking machines for its suitability to local conditions  (63.33 %), Fertigation schedules should be developed and assess the schedules in farmer fields (63.33 %),. Assess the drought tolerant hybrids in farmer fields for its suitability (53.33) etc.
Overall, the ranking indicates that farmers prioritize practical, field-based interventions such as demonstrations on zero tillage maize and seed cum Fertility drill , wilt tolerant varietal evaluation, and  awareness on herbicide usage Implementation of these measures would address major production constraints while enhancing farmers’ confidence and adoption of  Agronomic and Resource Management practices in  maize technologies ( Yadav et.al 2014)
3.2.1 Agronomic and Resource Management practices 
3.2.1.1 Erratic rainfall & water stress: Interventions include adopting drought-tolerant    varieties, implementing moisture conservation techniques, utilizing efficient irrigation, and building rainwater harvesting structures.
3.2.1.2 Poor soil fertility & nutrient imbalance: Integrated Soil Fertility Management (ISFM) practices, which combine organic matter with balanced nutrient application based on soil testing and crop rotation with legumes .
3.2.1.3  Weed infestation: Integrated Pest Management (IPM), including manual/mechanical weeding, herbicides, mulching, and cover cropping, helps control weeds. (Singh G 2017)
3.2.1.4 Pests & diseases: Using resistant hybrids, IPM practices like pheromone traps and biopesticides, proper crop spacing, and timely application of pesticides/fungicides are key interventions. :
3.2.1.5 Quality seeds & modern inputs: Promoting access to certified hybrid seeds, improving the supply chain for inputs, and providing input credit schemes are important.
3.2.1.6  Market access & price fluctuations: Developing rural transportation, improving market information systems, and encouraging farmers to join Farmer Producer Organizations (FPOs) can enhance market access and pricing.

3.2.1.7  Field days and demonstrations:   Initiatives include organizing farmers' field days and  demonstrations on zero tillage maize cultivation  to raise awareness benefits. 


CONCLUSION
     From the present study, it can be concluded that Single cross hybrids are more susceptible to wilt incidence, Public hybrids are not available in the local market which gives yields on par with the private hybrids,  Stem borer incidence is more. Due to non availability of proper chemical in local market  which chemical will control the stem borer effectively encompassing and In zero tillage weed problem is more  was found to be the major production constraints. The. Further, practical, field-based interventions such as demonstrations on zero tillage maize and seed cum Fertility drill , wilt tolerant varietal evaluation,  Integrated Pest Management (IPM), and  awareness on herbicide usage farmers should be encouraged, field days and demonstrations in zero tillage maize  to form farmer producer organizations (FPOs) for better production, procurement, storage and selling of produce at a remunerative price through negotiations (Darshpreet Singh et.al 2025)
   Economic and market challenges also play a significant role in maize production and consumption. Small holder farmers, who are the primary producers of maize, often face financial constraints that limit their access to quality seeds, fertilizers, and other essential inputs (Grote et al 2021) . This economic barrier is compounded by the lack of access to education and training, which hinders the adoption of innovative farming practices. Furthermore, the market dynamics for maize are influenced by its dual role as a staple food and a key component in animal feed and biofuel production, leading to fluctuating demand and prices (Tanumihardjo et al 2020)
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