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Abstract

Agriculture has long been the backbone of
the global economy, with over half India’s
population relying on it for their livelihood and
employment. Uttar Pradesh stands out in food
grain production because of its fertile Gangetic
plains, extensive canal irrigation, and Gover nment
and privatetubewdlls. Social, economic, political,
and technological factors influence crop
production in the state. This study examines the
Spatial and temporal trends of significant crops,
including concentration and diversification in
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I ntroduction

Agricultureanditsreated activities continueto beafundamenta sourceof livelihood for alargeportion
of India’s population(Kumar&Kushwaha, 2023). Despite the swift expansion of secondary and tertiary sectors,
the dependence on agriculture has remained steadf ast Sinceindependence (Pandey& Dwivedi, 2017). Initidly,
agriculture contributed over 50% to India’s GDP. By 2019-20, however, this contribution had declined to
17.80% of GDP/GVA (Subramanian, 2023). Historically, India has been recognised as an agricultura
stronghold, with farming as the backbone of the nation’s economy. Rice, a key cereal, is the staple food for
hundreds of millions worldwide (Pathak, 2021).Around 54.6% of India’s workforce is still engaged in agriculture
and related activities (Perianayagam, 2012). Indian agricultureismarked by ahigh concentration of specific
cropsand significant crop diversification(Sharmaet d ., 2023). Popul ation growth, diminishinglandhol dings,
and farm fragmentation drive thesetrends. These conditions necessitate practicesthat maximise agricultural
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yield whileaddressing the needs of farmers. Both high crop concentration and diversification areessentid for
theefficient utilisation of agricultura land (Khan, 2009).

Agricultureisacritical rolein shaping the socioeconomic fabric of rural India. Ambedkar Nagar, a
district in eastern Uttar Pradesh, exemplifiesthe spatia and temporal dynamicsof agricultural practices. With
fertile alluvial soils and a subtropical climate, the district has historically contributed to the state’s agrarian
economy (Singh & Sharma, 2020). Over time, technol ogica advancementshaveintroduced modern farming
techniques, boosting efficiency and productivity, while popul ation growth and increasing food demand have
significantly influenced land use patterns. Government initiatives, including subsidies, crop insurance, and
financid support, haved so shaped agricultura deve opment (Kumar et d., 2018). Spatid variaionsin cropping
patterns, irrigation systems, and land userefl ect theinteraction between natural resources and socioeconomic
conditions, with farmersadopting diverse strategiesto maximiseyieldsand ensurefood security. Temporaly,
shifts in productivity and crop diversification indicate the district’s ability to adapt to market demands and
environmenta challenges, with high-va ue crops supplementing staple cered sto enhanceresilienceand Sabilise
incomes(Dheerg), 2022). Despitethese advancements, smal and margind farmers, who compriseasignificant
workforce, face persistent challenges, including limited accessto modern technol ogies, credit, and markets.
Addressingtheseissuesisessentid forimproving agricultura productivity and livelihoods. Effortsby Government
programs and NGOs aim to support these farmers, fostering sustainable practices and enhancing their
socioeconomic well-being (Singh & Sharma, 2020).

Theagricultureinthedistrict isconfronted with significant obstacles, such asthe effects of climate
change, water scarcity, and soil degradation. A thorough geographicd anadysisisrequired tofind patternsand
trendsin agricultura development to addressthese concerns (Baghdl, 2024). Insightsinto theresilienceand
sustainability of Ambedkar Nagar’s agrarian systems can be gained by combining spatial and temporal dimensions
(Rao, 2019). Inthisstudy, theregiona distribution of agricultural practices, variationsin cropping patterns
throughout time, and the socioeconomic effects of these dynamicswill all be examined. Itsobjectiveisto
contributeto the broader discussion on rural development and sustainable agriculturein India (Chauhan,
2022). While maintaining the area’s ecological integrity, the results can help stakeholders and policymakers
develop measuresthat increase agriculturd productivity (Verma, 2021).

Thisresearch amstoinvestigate thetempora trends of themain cropsgrown inthe Ambedkar Nagar
district, looking at how farming practiceshaveevolved over time. To highlight regiond differencesinagricultura
methods, it also looks at the distribution and trends of essential crops among the district’s various blocks. An
additiond principa amisto examine crop concentration and diversification patterns, emphasising how these
practices have changedin reaction to technol ogical, economic, and environmentd factors. By looking at these
factors, the study hopesto provideacomprehensive picture of the agricultural dynamicsinthearea.

Sudy Area

Ambedkar Nagar district, Situated in the eastern part of Uttar Pradesh, ispositioned between | atitudes
26° 09' and 26° 40" North and longitudes 82° 12' and 83° 09' East (Fig. 1). Covering an areaof 2350 square
kilometres, it lies within the middle Gangetic Plain (Kapoor, 2004). Akbarpur serves as both the district’s
administrative headquarters and its main town. According to the 2011 Census, Ambedkar Nagar hasa
population of 2,397,888, comprising 1,212,410 malesand 1,185,478 femal es, with apopul ation density of
1020 persons per square kilometre (Census, 2011). The district’s northern boundary is marked by the Ghaghara
River, which separatesit from thedistricts of Basti, Santkabirnagar, and Gorakhpur (Kale, 1993). To the
wes, it isbordered by Fai zabad, to the south by Sultanpur, and the east by Azamgarh (Nag, 1992). Ambedkar
Nagar isdivided into nine devel opment bl ocks: Tanda, Baskhari, Ramnagar, Jahangirganj, Jalapur, Bhiyav,
Bhiti, Katehari, and Akbarpur.

Data and M ethodology
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Thisstudy reliessolely on secondary data. The necessary datawere sourced fromthedigtrict statitical
handbook of Ambedkarnagar, covering the nine development blocks. The analysisfocuseson five mgor
crops. wheat, paddy, sugarcane, oil seeds, and pul ses. Various sources, including Government websites, the
District Census Handbook, the Central Ground Water Board, district survey reports, and the Sankhiki Petrika
of thedistrict, provided the secondary dataused in this paper. The collected data were then thoroughly
analysed using softwarelike Stata, Microsoft Excel, and QGIS.This study cal culates crop diversification
using the Gibbsand Martin method according to Gibbs and Martin Method 1962.

Crop Diversification Index = 1 — Ox2/ (Ox)2.In Gibbs and Martin’s method, the crop diversification
index value ranges from 0 to 1. “1” shows the higher index value means higher crop diversity and ‘0" shows
lessdiversty.

Results and Discussion
1. DemographicCharacteristicsof Ambedkar Aagar: Temporal and Spatial Analysis

Ambedkar Nagar digtrict, positioned inthe easternregion of Uttar Pradesh, boastsadiverse population
with unique demographic traits influenced by its geographic location, cultural heritage, and economic
circumstances. Demographi ¢ characteristicsinclude popul ation Digtribution, Growth, Density, Literacy and
Sex ratio. Table 1 describesdl the characteristicsand their tempora and spatial distribution accordingto
development blocks:

Table1: Blockwise Demographic Characteristics, 2001 -2011

BLOCK WISE POPULATION DISTRIBUTION AND GROWTH
. Literacy
Total Population ?;;Vg;z tiag P%pel;:g? on Rate Sex Ratio
Blocks 9 y (Per centage)

2001 2011 2001-2011 2001 | 2011 | 2001 | 2011 | 2001 | 2011
Tanda 324702 381203 17 723 858 5706 | 714 947 954
Baskhari 188354 2,22,893 18 714 807 60.07 | 729 982 964
Ramnagar 184344 2,29,839 25 903 869 5836 | 726 | 1011 | 1003
Jahangirganj | 1,62,292 2,10,657 30 860 1003 | 59.98 | 724 | 1018 | 1004
Jalalpur 2,85,811 3,38,735 19 610 737 58.46 | 72.6 975 969
Bhiyanv 1,74,434 2,08,260 19 827 971 5495 | 706 | 1013 | 998
bheeti 1,49,681 1,73,742 16 829 981 55.66 | 69.7 973 993
Katehari 1,79,709 2,15,372 20 823 973 5541 | 709 984 986
Akbar pur 3,45,955 4,17,187 21 710 854 5428 | 70.6 965 988
Total 19,95,282 | 23,97,888 100 778 895 57 72 986 984

(Source: District Handbook, 2001 and 2011)

Thetableprovidesacomprehensive overview of the demographic characteristicsof Ambedkar Nagar
district between 2001 and 2011, highlighting the popul ation distribution, growth rate, popul ation density,
literacy rate, and sex ratio across various devel opment blocks. Over this decade, therewasasignificant
increasein the population acrossall blocks, with Tandagrowing from 324,702 to 381,203, Baskhari from
188,354 to 222,893, and Ramnagar from 184,344 to 229,839. Jahangirganj recorded the highest growth
rate at 30%, with its population rising from 162,292 to 210,657. Jalalpur’s population increased from 285,811
to 338,735, while Bhiyanv and Katehari saw their populations grow from 174,434 to 208,260 and from
179,709 to 215,372, respectively. Bheeti had thelowest growth rate at 16%, with itspopulation increasing
from 149,681 to 173,742, and Akbarpur’s population grew from 345,955 to 417,187. The district’s total
population rosefrom 1,995,282 in 2001 to 2,397,888 in 2011 (Figure 2).

Figure 1: Location Map of the Study Area
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The population density al so saw an upward trend acrossall blocks, reflecting theincreasing pressure
on resources and infrastructure. Tanda’s density increased from 723 to 858 persons per square kilometre,
while Baskhari’s grew from 714 to 807. Ramnagar experienced a slight decrease in density from 903 to 869,
whereas Jahangirganj’s density rose significantly from 860 to 1003. Jalalpur’s density increased from 610 to
737, and Bhiyanv’s from 827 to 971. Bheeti’s density grew from 829 to 981, and Katehari’s from 823 to
973. Akbarpur’s density rose from 710 to 854, with the overall district density increasing from 778 to 895
persons per squarekilometre (Figure 3).

Literacy ratesimproved markedly acrossthedistrict, reflecting theimpact of educational initiatives.
Tanda’s literacy rate rose from 57.06% to 71.4%, while Baskhari saw an increase from 60.07% to 72.9%.
Ramnagar’s literacy rate improved from 58.36% to 72.6%, and Jahangirganj from 59.98% to 72.4%. Jalalpur’s
literacy rate rose from 58.46% to 72.6%, Bhiyanv from 54.95% to 70.6%, and Bheeti from 55.66% to
69.7%. Katehari’s literacy rate increased from 55.41% to 70.9%, and Akbarpur from 54.28% to 70.6%.
Thedidtrict literacy rate rosefrom 57%to 72%, indicating significant educationa strides (Figure 2).

Thesex ratio isthe number of females per 1,000 males, showed dight variationsacrossthe blocks.
Tanda’s sex ratio increased from 947 to 954, while Baskhari decreased from 982 to 964. Ramnagar’s sex
ratio dightly reduced from 1011 to 1003, and Jahangirganj from 1018 to 1004. Ja al pur experienced aminor
decrease in sex ratio from 975 to 969 and Bhiyanv from 1013 to 998. Bheeti’s sex ratio improved from 973
to 993, while Katehari slightly increased from 984 to 986. Akbarpur’s sex ratio rose from 965 to 988.
Overall, the district’s sex ratio slightly decreased from 986 to 984 (Figure 2).

Between 2001 and 2011, Ambedkar Nagar district experienced significant demographi c changesacross
itsdevel opment blocks. The highest growth rate was 30%, while Bheeti had thelowest at 16%. Population
density rosefrom 778 to 895 persons per square kilometre, reflecting growing pressure on resources and
infrastructure. Blocks such as Jahangirganj and Bhiyanv reached the highest density levelsduring this
period.Meanwhile, the district’s sex ratio declined slightly from 986 to 984 females per 1,000 males, with
blockslike Bheeti and Katehari showing minor gains, whileotherslike Baskhari and Jahangirgan saw dight
reductions.

Figure2: Population Distribution, Density, Sex ratio and Literacy Rate Map of Ambedkar Nagar District,
2001 - 2011
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2. Agricultural aspect: Crop Diversfication in Ambedkar Aagar

Thisstudy primarily focuses on the agricultura aspects, specifically cropping patterns, irrigation, and
fertiliser use. A blockwise analysis of theAmbedkar Nagar district showsvariations, including land useand
productivity across blocks. Agriculture remains the main source of livelihood for district’s population, with
blocks such asTanda, Baskhari, and Katehari being major contributorsto agricultura production. Detailed
datistical dataisprovidedinTable 2 for further explanation.

Crop diversificationinAmbedkar Nagar Ditrict, Uttar Pradesh, isemerging asacrucial approachfor
promoting agricultural sustainability, boosting farmer incomes, and managing environmental resources.Crop
diversificationisessentia to sustainableagricultural development, offering economic, socid, and ecol ogical
benefits. It involvesintroducing avariety of cropsinaspecific areato improvefarm efficiency and minimise
risks(Chand and Kumar, 2001). InIndia, crop diversificationistraditionally seen astransitioning from growing
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less profitable cropsto morelucrativeones. Thisshift isdriven by Government initiatives, market demands,
and farmers’ decisions based on the physical conditions of the area. Indian agriculture is currently experiencing
significant resourcered | ocation, influenced by crop diversification and land conversionfor industridisation.
The period from 1970-71 to 2006-07 is crucial in Indian agricultural history. Following the Green Revolution’s
successinthe 1960sand 1970s, Sgnificant changes occurred in the 1980s. During the globali sation-influenced
1990s, localised crop diversification gained momentum (Lieve, 2011). Government policieshave shifted
focusfrom staplegrainsto high-value non-food commercial crops, such asvegetables, fruits, and flowers
(Bhallaand Singh, 2009).

Additionaly, crop diversificationisapotential solution to rural poverty, not just ameansto strengthen
thenationa economy (Vyas, 1984). Crop diversty reduces pest and disease pressure whil e enhancing nutrient
cycling. Thiscan decreaseinput requirements, increase productivity, and mitigate environmental risksfrom
excessvefertiliser and pesticide use.

Scholars, including Gibbsand Martin, Bhatia, and Singh, have proposed formulasto cd culatethe Crop
Diversification Index (CDI). Bhatia’s method involves assessing crop diversification by dividing the sum of
percentages of areas under various crops by the total number of crops (1965). However, thismethod is
optimal only when considering crops with an area exceeding 10% of the gross sown area. Singh’s method
calculatesthelndex by dividing theareaunder crops occupying morethan 5% of the grosssown areaby the
total cropped area. The Gibbs and Martin method does not rely on areaand spatial extent datafor any
specific crop. Therefore, for the study areain Ambedkar Nagar District, the Gibbsand Martin method has
been used to assessthe Crop Diversfication Index.

Figure 3: Population Growth Rate Map of Ambedkar Nagar District, 2001 — 2011
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Table2: Block wiseareaunder main crops

Block wise area under main crops (gross sown area %)
Block ¥ X2 (5X)2 | C.D.I.
Wheat | Rice Urad | Peas | Arahar | Sugarcane | Potato
Tanda 35.58 39.09 0.71 0.91 0.66 121 1.35 | 2799.02 | 6321.84 | 0.55
Baskhari 40.36 44.2 0.41 117 114 191 1.39 | 3590.99 | 8204.74 | 0.56
Ramnagar 40.72 38.32 0.24 1.45 0.16 3.53 142 31432 | 736851 | 0.57
Jahangirganj | 42.33 40.5 066 | 1.35 0.16 3.86 1.16 | 3450.61 | 8103.6 | 0.57
Jalalpur 47.33 43.35 0.13 121 145 4.55 161 | 4146.23 | 9926.14 | 0.58
Bhiyanv 43.03 35.96 0.51 151 171 7.67 141 | 3210.98 | 8427.24 | 0.62
bheeti 39.44 39.53 1.05 | 1.97 2.06 5.76 151 | 3162.82 | 8339.34 | 0.62
Katehari 41.79 42.11 0.95 0.95 0.56 2.93 133 | 353213 | 8211.98 | 0.57
Akbar pur 38.46 40.84 132 1.26 1.03 3.92 134 | 3168.63 | 7773.95 | 0.59

(Source: District Handbook, 2011)

Figure4: Gross Sown area (%) under main crops
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Thespatid pattern of crop diversficationin Ambedkar Nagar district for 2021 was assessed using the
standard deviation method. This analysis classified the district’s development blocks into four categories
based on Gibbs and Martin’s crop diversification index: high, medium-high, medium-low, and low.In this
classification, Bhiti and Bhiyanv development blocks arein the high category, whileAkbarpur fallsunder
medium-high. The medium-low category includes Jala pur, Katehari, Ramnagar, Jahangirganj, and Baskhari.
Tandadevel opment block isclassified aslow, indicating theleast crop diversficationinthedistrict.
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Table 3: Divisonof thedistrict based onthe crop diversificationindex of Gibbsand Martin

Category ClassInterval No. of Blocks Name of Blocks
_ morethanx +0 2 Bheeti (0.62)] Bhiyanv (0.62)
High (>0.60)
Medium High | X tox +o (0.58 1 Akbarpur (0.59)
to 0.60)
) X -octox (056 5 Jalalpur (0.58), Katehari (0.57), Ramnagar
Medium Low t0 0.58) (0.57), Jahangirganj (0.57), Baskhari (0.56)
Lessthanx -0 1 Tanda, (0.55)
Low (<0.56)

Figure5: Crop Diversification Map
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Conclusion

The study underscores significant agricultural and demographic trendsin Ambedkar Nagar district,
focusing on variationsin cropping patterns, irrigation practices, and fertiliser useacrossdifferent devel opment
blocks. Agricultureremainsthe primary sourceof livelihood, with blockssuch as Tanda, Baskhari, and K atehari
making sgnificant contributionsto production. Crop diversification hasemerged asakey srategy for sustainable
agricultura devel opment, enhancing incomeand resource management. Thedistrict showsvarying levelsof
diversfication: Bhiti and Bhiyanv are highly diversified, Akbarpur ismedium-high, and Tandahasthelowest
level of diversification. The use of Gibbs and Martin’s method to assess crop diversification provides valuable
insightsinto agricultura dynamics.On the demographic front, the district saw anotable populationincrease
from 1.99 millionin2001 to 2.39 millionin 2011, with Jahangirgan] recording the highest growthrate of 30%.
Popul ation density rosefrom 778 to 895 persons per square kilometer, indicating increased pressure on
resourcesandinfrastructure.
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