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ABSTRACT

Agriculture is the indicator of human
activities. Land is a priceless gift of nature. The
impact of population growth compl etely visibleon
land. This research paper aims to know the
affecting factorsresponsiblefor agricultural yield
areas. Thisresearch paper question what are the
affecting factorsresponsiblefor agricultural yield
areas in Jharkhand? In order to complete this
research paper, the use of primary and secondary
data have been done. Major affecting factor
Climate vulnerability, challenging soil conditions,
the vulnerability of crops, management practices,
socio - economic and institutional factors.
KEY WORDS

Climate Vulnerability, Rising Temperatures,
Challenging Soil, Crop Genetics and Variety.

INTRODUCTION

In agriculture, the term “yield area” refers to
the specific unit of land area over which crop
production is measured. It’s a fundamental concept
for understanding agricultura productivity.

» Yield: Thisisthe amount of crop (or other
agricultural product likewool, meat, or milk)
harvested. It’s typically expressed in units of
weight or volume(eg., kilograms, tons, bushels,
pounds).

» Area Thisreferstotheland onwhichthecrop
isgrown. It’s typically expressed in units of land
measurement (e.g., hectare, acre, squaremete).

Therefore, “yield area” is the combination of
the quantity of product per unit of land. It’s the
standard metricfor ng how efficiently apiece
of land is producing food or other agricultural
commodities.
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Commonwaysyield areaisexpressed:

Kilogramsper hectare(kg/ha): Thisisawiddy used metric, especially in metric-system countries
likelndia

Tonsper hectare(t/ha): Another common metricfor larger yields.

Bushélsper acre(Bu/ac): Commonly used in countrieslikethe United States.

Poundsper acre(lbs./ac): AlsousedintheUSfor certain crops.

M easuring Productivity: It’sthe primary indicator of how productive a farm or a specific plot of land
is. A higher yield per unit areameans morefood isproduced from the sameamount of land.

EconomicViability: Farmersuseyield datato cd culatether profitability. Higher yieldsgenerdly lead

to higherincomes.

» Food Security: Atanational and global level, yield areadataiscrucial for assessing food supply,
predicting potentia shortages, and planning for food security.

»  AgronomicResear ch and Improvement: Researchersuseyield areameasurementsto eva uate the
effectiveness of new crop varieties, fertilizers, irrigation methods, pest control strategies, and other
farming practices.

»  Policy Decisons: Governmentsuseyield datato make policy decisionsreated to agriculture, such as
subsidies, crop insurance, and resource alocation.

»  SudgainableAgriculture: Increasngyield per unit areaisvitd for sustainable agriculture, asit reduces

the need to convert more natura land into farmland to meet growing food demands.
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In essence, “yield area” provides a standardized way to compare agricultural output across different
farms, regions, and even countries, dlowing for anaysisand improvement in food production systems.

Jharkhand wasformedin November 2000 by detaching 79 lakh hectares of geographical spacefrom
the state of Bihar. Agricultureiscrucia for the Jnarkhand economy sinceit has enormous potential for
development in agriculture and associ ated areas. the majority of the popul ation (59%) dependson agriculture
for aliving, yet it only contributes 15% to the Gross State domestic product. despite having atotal cultivated
areaof 1735 thousand hectares, agricultura output is poor and static, and cultivation costshavebeenrisingin
recent years. (Kumar, D. 2021 and Kumar, D. 2021)

Objective
Themajor objectiveto know theaffecting factorsresponsiblefor agricultura yield areas.

Research Questions
What arethe affecting factorsresponsiblefor agricultural yield areasin Jharkhand?

M ethodology
Thestudy consistsof following methodol ogy:
1. Sourceof primary data: Observationd, interview

2. Sourceof Secondary data: district censushandbook Ranchi, land resourcesdepartment, ministry of
rural development, economic survey of Jharkhand, book, journals, newspaper etc.

3. Thisresearch paper work have been completed through descriptive and ana ytical method.

Result and Discussion

Jharkhand, often referred to as the “Land of Forests,” presents a unique and challenging agricultural
landscape. Despite being apredominantly agrarian state, itsagricultural productivity remainssignificantly
lower than the national average. Thislower yield can beattributed to aconfluence of deeply entrenched
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environmental, biological, management, and soci o-economic factors. Understanding these multifaceted
challengesiscrucia for devising effective strategiesto enhance crop yield andimprovethelivelihoods of its
farming communities, particularly thelargetriba population.

A.
>

Environmental Factors: TheBedrock of Agricultural Challenges
Jharkhand’s distinctive topography and climate lay the foundation for many of its agricultural limitations.
ClimateVulnerability

Erratic Monsoon Dependence: Agriculturein Jharkhand isoverwhel mingly rainfed, with over 80%
of itscultivated arearelying on the monsoon. Whilethe statereceives an averageannual rainfall of
around 1200-1400 mm, about 80-85% of this precipitation occurs during thefour monsoon months
(June-September).

Deayed Onsat and Early Withdrawal: Theuncertainty surrounding the preciseonsat and withdrawal
datesof themonsoon posesas gnificant challenge. Delayed monsoons can disrupt planting schedul es,
leading to delayed sowing, which directly impacts crop growth duration and final yield. An early
withdrawal can expose cropsto moisture stressduring critica reproductive stages.

L ong Dry Spells: Even during the monsoon, Jharkhand frequently experiencesprolonged dry spells
or “breaks” in rainfall. These intra-monsoon droughts are particularly devastating for rainfed paddy, the
state’s staple crop, as rice requires continuous water availability.

High Intensity Rainfall and Runoff: Whenrainfall doesoccur, it is often characterized by high
intensity, especially inthe monsoon months. Thisleadsto rapid runoff, preventing adequate water
infiltrationinto thesoil and increasing therisk of flash floodsinlow-lying aress.

Rising Temper aturesand Heat Sress: Over the decades, Jharkhand haswitnessed aconsiderable
riseintemperature. Extremetemperatures, especiadly heatwavesduring pre-monsoon and early monsoon
periods, can negatively affect crop germination, growth, and particularly, the sensitiveflowering and
grain-filling stages, leading to reduced productivity. Climate change projectionsindicate an increased
frequency and severity of such extremeweather events.

Challenging Soil Conditions

Undulating Terrain and Soil Erosion: Jharkhand’s undulating topography, characterized by hills and
plateaus, makesit highly susceptibleto soil erosion. High-intensity rainfall washesaway thefertile
topsoil, leading to asignificant lossof nutrientsand organic matter.

Shallow Soil Depth: A large proportion of agricultural land in Jharkhand has shallow soil depth,
limiting therooting zonefor crops. Thisshallow depth, coupled with the underlying hard rock Strata,
restrictswater retention and nutrient availability, making cropsmorevulnerableto dry spells.

Low Water Retentive Capacity: Many of Jharkhand’s soils, particularly the red and lateritic soils
common intheregion, havelow water retention capacity. Thismeansthey dry out quickly after rainfal,
exacerbating moisturestressfor cropsinrainfed aress.

Poor Soil Fertility and Nutrient Deficiencies: Thesoilsin Jharkhand are generaly poor infertility,
often deficient in essential macronutrientslike Nitrogen (N), Phosphorus (P), and Potassium (K), as
well asvarious micronutrients. Thisisfurther aggravated by continuous cropping without adequate
repleni shment and insufficient use of organic manures.

Acidic Soils: A significant portion (around 40%) of agricultural soilsin Jharkhand are highly acidic.
Soil acidity reducestheavailability of severa essentid nutrients(like B, Ca, Mg) to plantsand increases
thetoxicity of others(likeAl, Mn), severely impeding crop growth and nutrient uptake. Limegpplication
isoften necessary but not widdly practiced.

July to September 2025  www.shodhsamagam.com Impact Factor 5
A Double-Blind, Peer-Reviewed, Referred, Quarterly, Multi SIIF (2025) 8019 925
Disciplinary and Bilingual International Research Journal C



Animesh Garg, Satya Prakash Choudhary

ISSN : 2581-6918 (E), 2582-1792 (P)
Year-08, Volume-08, Issue-03 SHODH SAMAGAM Page No. 923 - 928

II. Biological Factors: TheVulnerability of Crops
Evenwith optima environmental conditions, inherent biologica characteristicsand externd biologica
threatscanlimit cropyied.

A. Crop Geneticsand Variety Selection:

» LowAdoption of High-Yidding Varieties(HYVs): WhileHYVsof mgor cropslike paddy and
wheat are available, their adoption rate among Jharkhand’s farmers, especially in upland and rainfed
areas, remainssuboptima. Thisisoften dueto alack of avareness, limited accessto quaity seeds, and
perceived risksassociated with new varieties.

» Lack of Sress-Tolerant Varieties: Given Jharkhand’s susceptibility to drought, heat stress, and
acidic soils, thewidespread adoption of varieties specifically bred for toleranceto these abiotic stresses
iscrucid. However, their availability and adoptionaretill limited.

> Preferencefor Traditional Varieties. Many farmers continueto cultivatetraditiona, local varieties
that, whilereslient toloca conditions, often havelower inherent yield potential compared toimproved
varieties. Thisis sometimesdueto cultural preferences, seed saving practices, or simply alack of
accessto better alternatives.

B. Pests, Diseases, and Weeds

» HighIncidenceof Pestsand Diseases. Climatic conditions, especialy high humidity during monsoon,
create aconducive environment for the proliferation of various pestsand diseasesin cropslike paddy
(e.g., blast, brown spot, stem borer). These outbresks can lead to substantid yield lossesif not managed
effectively.
» Weed Infestation: Weeds competefiercely with cropsfor light, water, and nutrients, especially in
rainfed lowland and upland rice systems. Inadequate or untimely weed control isamajor factor
contributing to yield reduction. Thelabor-intensive nature of manual weeding can aso beaconstraint
for many smdl and margind farmers.
[I1. Management Practices: TheHuman Element in Productivity

Theway farmersmanagether land and crops profoundly impactsyield. In Jharkhand, traditiona practices
oftenfall short of modern agricultura requirements.
A.  Suboptimal Agronomic Practices

» Deayed Sowing/Planting: Dueto monsoon uncertainty, farmers often face delaysin sowing or
trangplanting, particularly for paddy. This pushesthe crop into suboptimal growth windows, affecting
maturity andyield.

I mproper Nutrient Management

» InadequateFertilizer Use: Farmersoften apply insufficient quantitiesof fertilizersdueto high costs,
lack of awarenessabout bal anced nutrition, or non-availability.

» Unbalanced Fertilization: Evenwhen fertilizers are used, there’s often an imbalance in the application
of macro and micronutrients, leading to hidden hunger in plants. Soil testing facilitiesarenot widdly
utilized, leading to blanket recommendationsrather than need-based application.

»  Limited Organic ManureApplication: Thedeclineinlivestock population and traditiond practices
meanslessavailability and useof farmyard manure, whichiscrucial for improving soil organic matter
and overal soil hedlth.

| nefficient Water M anagement

> Low/rrigation Coverage: Jharkhand hasoneof thelowest irrigation coveragesin India, with only
about 12-13% of thenet sownareaunder irrigetion. Thismakesthe vast mgority of agriculturevulnerable
to monsoon vagaries.
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V.

L ack of Water Harvesting Sructures: Despitereceiving Sgnificant rainfal, thereisaseveredearth
of effectiverainwater harvesting structures (e.g., farm ponds, check dams) to conservewater for dry
spdlsor supplementary irrigetion.

Poor Drainage: Insomelow-lying aress, poor drainage can lead towaterlogging, particularly detrimentd
to crops|likepulsesand oilseeds.

Suboptimal Plant Population/Spacing: Improper planting density and spacing can lead to either
overcrowding (competition for resources) or underutilization of land area, both reducing yield.

Lack of Integrated Pest and Disease M anagement (IPM): Farmers often lack the knowledge
and resourcesfor adoptingintegrated pest and di sease management strategies, relyinginstead onreactive
chemicd interventionsthat may beineffectiveor harmful.

Limited Crop Diver sfication: While paddy dominates the Kharif season, there’s limited diversification
into other drought-tolerant or high-va ue cropssuitablefor theregion. Thismonoculturefurther increases
vulnerability to climatic shocks and market fluctuations.

Poor Post-Har vest M anagement: Significant post-harvest |ossesoccur dueto inadequate storage
facilities, inefficient trangportation, and lack of proper cleaning, grading, and packaginginfrastructureat
thevillagelevd.

Socio-Economicand I nstitutional Factors: TheOverarching Constraints

Beyond thefield-leve issues, broader socio-economicandingtitutiona challengessignificantly impede

agricultura productivity in Jharkhand.

A.
>

Small and Fragmented L andholdings

Marginal Farmers. A large proportion of farmersin Jharkhand are small and margind farmerswith
landhol dings often lessthan onehectare. Thesesmall holdingslimit the scopefor mechanization, large-
scaeinvestment, and adoption of modern technologies.

L and Fragmentation: Successive generations|ead to further subdivision and fragmentation of
landhol dings, making cultivation inefficient and increasing the cost of operations.

Limited Accessto Resourcesand Credit

Capital Congraints: Many small and margina farmerslack thefinancia capital to purchasequality
seedss, fertilizers, pesticides, and other essentia inputs.

I nadequate Credit Facilities: Despite Government efforts, accessto formal credit from banksand
financid ingtitutionsremainsachalengefor many, forcing themto rely oninforma moneylenderswith
high-interest rates.

L ow Mechanization: Thelow level of mechanization in Jharkhand meansmuch of thefarmingisill
donemanually or with traditiond tools, |eading tolower efficiency and higher labor costs.

Knowledge Gap and Extension Services
Limited Agricultural Extension: Thereach and effectiveness of agricultural extension servicesare

often inadequate. Farmers may not have accessto timely information onimproved varieties, modern
cultivation techniques, pest and disease management, and market prices.

Low Literacy L evels: Lower literacy ratesamong farmerscan hinder their ability to understand and
adopt new technologiesand practices.

Resstanceto Change: Traditional farming practicesand culturd beliefssometimesleadto aresistance
to adopting new, more productive methods, even when demonstrated.

Weak Market Linkagesand I nfrastructure

Poor Market Access. Many rura areasin Jnarkhand suffer from poor road connectivity, making it
difficult for farmersto transport their produceto marketsefficiently.
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»  Lack of SorageFacilities: Theabsence of adequate cold storage and warehousing facilitiesleadsto
sgnificant post-harvest |osses, particularly for perishable commodities.
» ExploitativeMiddlemen: Farmersoften haveto sdl their produceto loca middlemena unremuneraive
pricesdueto alack of direct market access and organized marketing channels.
> PriceVolatility: Huctuationsin market pricescan discouragefarmersfrominvestingin agricultureand
limit their income, affecting their capacity to re-invest in farmimprovements.
E. Policy and GovernanceChallenges:
> Inadequatelnvestmentin Agriculture: Historically, public and privateinvestment inagriculturein
Jharkhand hasbeen insufficient, particularly in criticd areaslikeirrigationinfrastructure, research, and
extenson.
> Implementation Gapsin Schemes. Whilevarious Government schemesexist (e.g., RastriyaKrishi
VikasYojana, Kisan Samriddhi Yojanafor solar irrigation), their effectiveimplementation and reach to
thelast mileremain chalenges dueto bureaucratic hurdles, lack of awareness, and corruption.
» Land-Related | ssues: Land disputes, unclear |and records, and issuesrelated toland acquisition can
asoimpede agricultura development and investment.
CONCLUSION

In conclusion, boosting crop yield in Jharkhand isacomplex task that requires aholistic approach

addressing each of theseinterconnected factors. It necessitates robust investment inirrigationinfrastructure,
aggressive promotion of stress-tolerant and high-yie ding varieties, widespread adoption of scientific nutrient
and pest management practi ces, improvement in soil hed th through organi c matter addition andlimegpplication,
and strengthening of agricultura extens on services. Furthermore, addressing socio-economic chd lengesthrough
improved credit access, market linkages, and land reformswill empower farmersto adopt sustainableand
productive farming practices, ultimately transforming Jharkhand’s agricultural landscape and enhancing food
security for its popul ace.
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