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HIGHLIGHTS

e  Dairy farmers faced severe constraints in adopting dairy interventions.

e  Feed cost, fodder scarcity and veterinary treatment cost were the major constraints.

e  Principal component analysis retained five components explaining 63.83 per cent of total variance.
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The study was conducted during 2025-26 in Banda and Bulandshahr districts of Uttar
Pradesh to identify and classify perceived constraints to dairy intervention adoption among
farmers. Data were collected from 240 dairy farmers through a structured interview schedule
covering 20 constraints. Constraints were analysed using frequency, percentage, weighted
mean score, constraint severity index and principal component analysis. The overall
constraint severity index was 73.70, indicating a severe constraint situation. High cost of
cattle feed ranked first with a WMS of 4.41 and CSI of 88.25, followed by year-round
non-availability of green and dry fodder (WMS 4.30; CSI 86.00) and high cost of veterinary
medicines and treatment (WMS 4.27; CSI 85.33). The KMO value was 0.808 and Bartlett’s
test was significant. Five components were retained and together explained 63.83 per cent
of total variance. The components represented production-resource and input, animal-health
and breeding-service, extension and participation, credit and insurance, and milk-market
access and price-realisation constraints. The findings indicated that farmers perceived
constraints across production, service, financial and marketing areas of dairy farming.

INTRODUCTION

Dairying is a major livelihood activity for rural households in
India, particularly for small and marginal farmers who depend on
livestock for regular income, nutrition and risk reduction. India
produced 247.87 million tonnes of milk during 2024-25, while per
capita milk availability reached 485 g/day. Uttar Pradesh remained
the leading milk-producing state, contributing 15.66 per cent of
national milk production (Department of Animal Husbandry and
Dairying, 2025).” Uttar Pradesh is the leading milk-producing state
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of the country, yet dairy development benefits are not uniform
across regions or farm households. Productivity and profitability
depend on farmers’ access to quality feed and fodder, timely
veterinary care, improved breeding services, credit, training,
insurance and remunerative milk markets. Improved dairy
interventions in breeding, feeding, health care, housing and
management are promoted to improve animal productivity and farm
income. Adoption of such practices varies across production
contexts and is closely associated with the productivity status of
milch animals (Pouchepparadjou et al., 2024). Dairy technology
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adoption is shaped by enabling services, farm resources and the
cost of using improved practices (Korir et al., 2023). Kaushik et
al. (2024) identify lack of support, high cost and investment-related
barriers as major challenges in dairy technology adoption, while
Erdem and Agir (2024) relate adoption to income, investment, breed
ownership and advisory interaction. Kirimi et al. (2024) report that
income, education, credit, extension contact and farmer group
participation influence adoption of modern dairy technologies.
Reddy et al. (2024) identified knowledge, education and extension
access as important factors in adoption of climate-resilient dairy
farming practices. High feed cost, fodder scarcity, veterinary
expenses, poor access to artificial insemination, credit difficulty,
weak insurance coverage and unstable milk prices can restrict
farmers’ use of recommended interventions. Earlier dairy constraint
studies report feed cost, veterinary expenditure, fodder scarcity,
weak extension support, credit limitations, high input cost and lack
of technical knowledge as important barriers to improved dairy
farming (Gupta et al., 2013; Singh et al., 2016; Dhaka et al., 2017;
Panchbhai et al., 2017; Smitha et al., 2019). Similar constraints
related to green fodder, concentrate availability, veterinary service
charges, emergency treatment and milk marketing are reported by
Barman et al. (2024). Acharya et al. (2022) identify gaps in
adoption of sustainable dairy management practices where
management conditions and service access are limiting. In eastern
Uttar Pradesh, Maurya et al. (2025) report that marginal and small
dairy farmers face important institutional and financial constraints,
with insurance-related problems emerging strongly. Recent evidence
from Uttar Pradesh also shows that dairy farmers prefer low-cost
and easily available feeding options (Shruti et al., 2025). The present
study is located in two contrasting dairy situations of Uttar
Pradesh. Bulandshahr represents a comparatively developed dairy
production environment of Western Uttar Pradesh, whereas Banda
represents Bundelkhand, where livestock production operates under
comparatively greater limitations in water, feed resources and
institutional support (Mishra et al., 2026). This contrast provides
a useful setting to examine constraints affecting adoption of dairy
interventions. Constraint severity analysis is used to assess the
seriousness of individual constraints, while principal component
analysis is applied to examine broader patterns among the constraint
variables for extension planning and dairy-development support.

METHODOLOGY

The study was conducted during 2025-26 in Banda and
Bulandshahr districts of Uttar Pradesh. The districts were
purposively selected to represent contrasting dairy-production
situations, with Bulandshahr representing Western Uttar Pradesh
and Banda representing Bundelkhand. Two development blocks
were selected randomly from each district, followed by four villages
selected randomly from each block. Dairy farmers possessing at
least two dairy animals were considered eligible, and 15 eligible
farmers were selected randomly from each village, giving a total
sample of 240 farmers. Inference was restricted to the two
contrasting study settings. Primary data were collected through
personal interviews using a structured and pre-tested interview
schedule. Constraint items were identified through literature review,
field observations, stakeholder consultation, expert scrutiny and pre-

testing. The final schedule contained 20 constraints covering
production resources, animal-health and breeding services,
institutional support, credit and insurance, extension contact, milk
marketing, labour and social participation. Internal consistency of
the 20-item scale was satisfactory (Cronbach’s o = 0.812). Each
constraint was rated on a five-point continuum from very severe
to not a constraint, with scores of 5 to 1. Item scores ranged from
1 to 5 and the total possible score from 20 to 100.

Constraints were analysed using frequency, percentage,
Weighted Mean Score (WMS) and Constraint Severity Index (CSI).
WMS was computed as WMSJ. = Zfij s/N, where fij was the
frequency in the i response category, s, was the corresponding
score and N was the number of respondents. CSI was calculated as
CSIJ. = (WMSJ./S) x 100, following the weighted constraint-severity
approach used in agricultural constraint analysis (Innazent et al.,
2022). Equal class intervals of 0.80 classified WMS values of 4.21
to 5.00, 3.41 to 4.20, 2.61 to 3.40, 1.81 to 2.60 and 1.00 to 1.80
as very severe, severe, moderately severe, less severe and not a
constraint, respectively. Principal Component Analysis (PCA) was
applied to all 20 constraint variables. Suitability was assessed using
the Kaiser-Meyer-Olkin measure, Bartlett’s test of sphericity,
individual Measures of Sampling Adequacy and extraction
communalities. Components were initially examined using
eigenvalues greater than one and the scree plot. The retention
decision was further assessed through parallel analysis using 1,000
random datasets and the 95th-percentile criterion (O’Connor, 2000).
Varimax rotation with Kaiser normalization was applied. Absolute
component loadings of 0.50 or above were used for interpretation,
and component names were assigned from the substantive meaning
of the variables with the strongest loadings. Data were analysed
using IBM SPSS Statistics 26.

RESULTS

Table 1 presents the constraints perceived by dairy farmers
in the adoption of dairy interventions. The overall mean WMS was
3.69 and the overall CSI was 73.70, indicating a severe level of
constraints. Three constraints were rated very severe. High cost of
cattle feed ranked first with a WMS of 4.4125 and CSI of 88.25,
followed by non-availability of green and dry fodder round the year
(WMS 4.3000; CSI 86.00) and high cost of veterinary medicines
and treatment (WMS 4.2667; CSI 85.33). Twelve constraints were
classified as severe and four as moderately severe. Social or family
restrictions limiting participation in training or dairy activities
received the lowest WMS of 2.5708 and CSI of 51.42 and were
classified as less severe.

Table 2 presents the sampling adequacy and extraction
communalities of the 20 constraint variables used in principal
component analysis. The Kaiser-Meyer-Olkin value was 0.808 and
Bartlett’s test of sphericity was significant (+2 = 1662.152, df =
190, p < 0.001), supporting the use of PCA. Individual MSA values
ranged from 0.669 to 0.897, while extraction communalities ranged
from 0.525 to 0.713. All variables recorded MSA and communality
values above 0.50 and were retained for component extraction.

Table 3 presents the eigenvalues and variance explained by the
retained principal components. Five components had eigenvalues
greater than one. Component I had an eigenvalue of 4.552 and
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Table 1. Constraints perceived by dairy farmers in adoption of dairy interventions

S.No. Constraint WMS CSI Severity Rank
1. High cost of cattle feed 4.4125 88.25 Very severe I
2. Non-availability of green and dry fodder round the year 4.3000 86.00 Very severe II
3. High cost of veterinary medicines and treatment 4.2667 85.33 Very severe 111
4. Non-availability/high cost of improved/crossbred dairy animals 4.0583 81.17 Severe v
5. Inadequate land or irrigation for fodder cultivation 3.9750 79.50 Severe \Y
6. Delay in emergency veterinary care 3.9167 78.33 Severe VI
7. Lack of need-based training and technical guidance 3.8583 77.17 Severe VII
8. Frequent animal-health issues/disease outbreaks 3.8000 76.00 Severe VIII
9. Low milk yield from local/non-descript animals 3.7833 75.67 Severe IX
10.  Lack of regular interaction with extension/veterinary staff 3.7042 74.08 Severe X
11.  Low and fluctuating prices received for milk 3.6875 73.75 Severe XI
12.  Poor access to livestock insurance/claim procedures 3.6333 72.67 Severe XII
13.  Difficulty obtaining cattle loans from banks 3.6083 72.17 Severe XIIT
14.  High labour cost for dairy management 3.5500 71.00 Severe XIV
15.  Dependence on middlemen for milk marketing 3.5042 70.08 Severe XV
16.  High interest/inflexible terms on cattle loans 3.4000 68.00 Moderately severe XVI
17.  Low conception rate after artificial insemination 3.3833 67.67 Moderately severe XVII
18.  Difficulty accessing quality artificial insemination services nearby 3.2833 65.67 Moderately severe XVIIL
19.  Absence of milk collection/chilling centres in village 3.0042 60.08 Moderately severe XIX
20.  Social/family restrictions limiting participation in training/dairy activities 2.5708 51.42 Less severe XX
Overall mean WMS = 3.69; Overall CSI = 73.70; Overall severity category = Severe.

Note: WMS = Weighted Mean Score; CSI = Constraint Severity Index.

Table 2. Sampling adequacy and communalities of constraint variables used in PCA

Particulars Value

A. KMO and Bartlett’s test

Kaiser-Meyer-Olkin Measure of Sampling Adequacy 0.808

Bartlett’s Test of Sphericity: Approx. Chi-square 1662.152

Degrees of freedom 190

Significance under Bartlett’s test <0.001

Particulars

Extraction communality

Individual MSA

B. Extraction communalities of constraint variables
High cost of cattle feed
High cost of veterinary medicines and treatment

Non-availability of green and dry fodder round the year

Inadequate land or irrigation for fodder cultivation

High labour cost for dairy management

Lack of need-based training and technical guidance

Difficulty accessing quality artificial insemination services nearby

Low conception rate after artificial insemination

Frequent animal-health issues/disease outbreaks

Delay in emergency veterinary care

Difficulty obtaining cattle loans from banks

High interest/inflexible terms on cattle loans

Poor access to livestock insurance/claim procedures

Low milk yield from local/non-descript animals

Non-availability/high cost of improved/crossbred dairy animals

Lack of regular interaction with extension/veterinary staff

Absence of milk collection/chilling centres in village

Dependence on middlemen for milk marketing

Low and fluctuating prices received for milk

Social/family restrictions limiting participation in training/dairy activities

0.662
0.642
0.583
0.638
0.525
0.700
0.556
0.563
0.650
0.685
0.660
0.656
0.713
0.584
0.581
0.691
0.670
0.707
0.690
0.609

0.857
0.818
0.882
0.827
0.897
0.669
0.867
0.848
0.818
0.833
0.776
0.789
0.734
0.816
0.889
0.700
0.728
0.693
0.730
0.783

Individual MSA values were obtained from the diagonal of the anti-image correlation matrix. MSA = Measure of Sampling Adequacy.
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Table 3. Total variance explained by retained principal components
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Component Initial Variance explained Cumulative variance  Rotated sum of Rotated variance Rotated cumulative
eigenvalue (%) (%) squared loadings (%) variance (%)

I 4.552 22.761 22.761 3.510 17.550 17.550

11 2.876 14.382 37.143 3.014 15.068 32.617

11 1.920 9.601 46.744 1.932 9.662 42.279

v 1.842 9.210 55.954 2.208 11.042 53.321

\% 1.575 7.877 63.831 2.102 10.511 63.831

Parallel analysis based on 1,000 random datasets and the 95th-percentile criterion supported retention of five components. The observed

eigenvalues for Components I-V exceeded the corresponding random eigenvalues, while Component VI did not.

explained 22.761 per cent of the total variance, followed by
Components II, III, IV and V with eigenvalues of 2.876, 1.920,
1.842 and 1.575, respectively. Together, the five components
explained 63.831 per cent of the total variance. After Varimax
rotation, Components [-V accounted for 17.550, 15.068, 9.662,
11.042 and 10.511 per cent of the variance, respectively. Parallel
analysis supported the same five-component solution. The observed
eigenvalues for Components I-V exceeded their corresponding 95th-
percentile random eigenvalues of 1.649, 1.517, 1.431, 1.354 and
1.293, whereas the sixth observed eigenvalue (0.705) was lower than
the corresponding random eigenvalue (1.235).

The scree plot in Figure 1 showed a decline across the first
five components followed by a marked drop between Components
V and VI and a gradual flattening thereafter. Five components had
eigenvalues greater than one. The scree pattern and parallel analysis
both supported retention of the five-component solution.

Table 4 presents the Varimax-rotated component matrix of the
20 constraint variables. Absolute loadings of 0.50 or above were
considered for interpretation. All variables recorded a loading above
0.50 on one component, with no salient cross-loadings at the
adopted cut-off. Component I comprised six constraints related

5 Scree Plot
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Figure 1. Scree plot showing eigenvalues of principal components

mainly to feed and fodder resources, labour, milk yield and access
to improved dairy animals, and was termed production-resource
and input constraints. Component II contained five constraints
concerning veterinary care, animal health and artificial insemination
and was termed animal-health and breeding-service constraints.
Component III grouped need-based technical guidance, interaction
with extension or veterinary personnel and restrictions on

Table 4. Rotated component matrix of perceived constraints to dairy intervention adoption

Constraint variable

Component Component Component
111 v \%

Component Component
1 11

High cost of cattle feed

Inadequate land or irrigation for fodder cultivation

Low milk yield from local/non-descript animals
Non-availability/high cost of improved/crossbred dairy animals
Non-availability of green and dry fodder round the year

High labour cost for dairy management

Frequent animal-health issues/disease outbreaks

Delay in emergency veterinary care

High cost of veterinary medicines and treatment

Difficulty accessing quality artificial insemination services nearby
Low conception rate after artificial insemination

Lack of need-based training and technical guidance

Lack of regular interaction with extension/veterinary staff
Social/family restrictions limiting participation in training/dairy activities
Poor access to livestock insurance/claim procedures

High interest/inflexible terms on cattle loans

Difficulty obtaining cattle loans from banks

Dependence on middlemen for milk marketing

Low and fluctuating prices received for milk

Absence of milk collection/chilling centres in village

0.806
0.789
0.751
0.742
0.736
0.676
0.800
0.790
0.772
0.739
0.714
0.833
0.801
0.703
0.838
0.793
0.785
0.831
0.818
0.803

Extraction Method: Principal Component Analysis. Rotation Method: Varimax with Kaiser normalization.
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participation and was termed extension and participation
constraints. Component IV comprised three constraints related to
cattle loans and livestock insurance and was termed credit and
insurance constraints. Component V grouped milk collection,
dependence on middlemen and milk-price problems and was termed
milk-market access and price-realisation constraints.

DISCUSSION

The overall Constraint Severity Index of 73.70 places the
perceived constraints of dairy farmers in the severe category. High
cost of cattle feed, year-round non-availability of green and dry
fodder, and high cost of veterinary medicines and treatment occupy
the first three ranks. These are regular requirements in dairy farming
and add to the cost of maintaining recommended feeding and health-
care practices. Smitha et al. (2019) similarly identify cattle-feed cost
and expenditure on veterinary services and medicines among the
major constraints of dairy farmers in Kerala. Barman et al. (2024)
also report limited concentrate availability, high veterinary charges
and difficulty in obtaining emergency treatment among important
dairy-farming constraints. Comparable findings from Jabalpur
identify year-round green fodder shortage, veterinary treatment
cost, low conception after artificial insemination and low milk price
among important dairy-farming constraints (Somtiya et al., 2024).
The next group of highly ranked constraints includes the cost or
non-availability of improved dairy animals, inadequate land or
irrigation for fodder cultivation, delay in emergency veterinary care,
lack of need-based technical guidance, frequent animal-health
problems and limited interaction with extension or veterinary
personnel. The ranking shows that farmers’ difficulties are not
confined to input prices; access to production resources and timely
technical and veterinary services also remains important. Dhaka et
al. (2017) report constraints related to knowledge, extension support
and credit in the adoption of improved dairy practices. Maurya et
al. (2025) also identify financial and institutional difficulties among
dairy farmers in eastern Uttar Pradesh, with livestock insurance
emerging as an important concern. Social or family restrictions
receive the lowest rank in the present study, indicating that
production, financial and service-related problems are rated more
seriously within the set of constraints examined.

PCA provides a complementary view by showing which
constraint ratings vary together across farmers. The five retained
components explain 63.83 per cent of the total variance. Component
I groups feed cost, fodder and land resources, labour cost, milk yield
and access to improved dairy animals, forming a production-resource
and input component. The inclusion of feed and fodder constraints
in this component is consistent with their high position in the
severity ranking. Component II brings together veterinary treatment
cost, disease problems, emergency veterinary care and the two
artificial-insemination constraints, giving a distinct animal-health
and breeding-service component. The remaining components
represent more specific institutional areas. Component III combines
need-based training, regular interaction with extension or veterinary
personnel and restrictions on participation. Component IV groups
cattle-loan access, loan terms and livestock insurance, while
Component V contains absence of milk collection or chilling
facilities, dependence on middlemen and low or fluctuating milk

prices. A similar combination of veterinary access, artificial
insemination, credit, feed, technical knowledge and milk-marketing
constraints has been reported among dairy farmers in northern Bihar
(Saurav et al., 2024). Similarly group dairy constraints into service
delivery, local market, artificial insemination, affordability and
awareness-related categories using PCA. Gupta et al. (2021) also
report separate patterns related to breeding, feeding, health care,
management, marketing and finance. The present structure follows
this broader pattern, although the composition of the components
reflects the production and institutional conditions of the study
area. The severity ranking and PCA serve different but
complementary purposes. WMS and CSI identify the constraints
rated most seriously by farmers, whereas PCA groups constraints
according to similarity in their response patterns. Feed and fodder
costs require particular attention because of their high severity, while
the component structure also identifies veterinary and breeding
services, extension contact, credit and insurance, and milk marketing
as separate areas of concern. Dairy-development efforts in the study
districts should combine technical guidance with reliable service
access and stronger financial and marketing support.

CONCLUSION

Dairy farmers in the study area face considerable production,
service, financial and marketing constraints in using recommended
dairy interventions. High feed cost, year-round fodder scarcity and
veterinary treatment cost emerge as the most serious concerns. The
component analysis further separates the constraints into five
groups associated with production resources and inputs, animal-
health and breeding services, extension and participation, credit and
insurance, and milk marketing. The findings indicate that addressing
individual constraints alone may leave other important difficulties
unresolved. Greater availability of fodder resources, timely
veterinary and breeding services, regular need-based technical
guidance, easier access to institutional credit and livestock
insurance, and stronger local milk-marketing arrangements are
required to improve the conditions under which dairy farmers adopt
and continue recommended practices.
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