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ABSTRACT

Background: Assam accounts for 3.25 per cent of India’s total livestock, with significant contributions from cattle, pigs and poultry.
Udalguri, a of Assam with 4.97 lakh of total livestock population which is 3.83 per cent of the total in Assam has experienced severe
floods yearly with 38488 ha flood inundated area (19 per cent of the of the district’s total land area i.e 197518 ha). Considering the
above facts, the present study was taken up to assess the livestock losses, identifying the problems faced and strategies adopted
by the livestock growers, association among different strategies adopted along with the factors influencing farmers’ strategies and
actions for managing livestock during and after floods in Udalguri district of Assam.

Methods: For the present research work, statistical techniques namely purposive and random sampling were followed for selecting 25
numbers of farmers from each eight villages of the two revenue circles i.e Kalaigaon and Udalguri which make upto 200 respondents in
total. The data were gathered using a pre-tested schedule through personal interviews conducted in November and December 2024. The
data were subjected to frequency, percentage, rank, Pearson correlation coefficient, Binary logit regression and Pareto analysis.
Result: The results revealed that during 2023-24, there was a monetary loss of an average Rs. 30080.10 with an average of 8
livestock losses per household. The issues encountered by the livestock growers were loss of grazing areas (100%) and disease
spread (94.5%) with rank | and Il respectively. The mitigating strategies adopted were like construction of animal sheds in the
highlands (94.5%), feeding of locally available crop residues and making hay/ bales (100%) and vaccination of animals before or
after flood (48%). There was a strong correlation between feeding of locally available crop residues and making hay/bales (r=1.00),
a moderate correlation between vaccination of animals before or after flood with the construction of animal sheds in highlands
(r=0.72) and a weak correlation between silage making with the construction of pucca sheds for animals (r=0.32). Age (-0.091) and
farm size (-9.214) are significantly negative while education (1.354), family income (0.0021) and training received (1.235) were
found to positively influence farmers’ strategies and actions for managing livestock during floods.

Key words: Binary logit regression, Flood, Livestock growers, Mitigating strategies, Pareto analysis, Pearson correlation coefficient.

INTRODUCTION

Livestock plays a pivotal contribution to the socio-economic
fabric of rural India. It provides a relatively safe investment
option and give the owner social importance (Rushton
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et al. 1999). India is home to one of the largest livestock
populations in the world, with approximately 535.78 million
animals, according to the 20" Livestock Census of 2019.

Assam adds substantially to the livestock population
of approximately 19.3 million, encompassing cattle,
buffaloes, goats, pigs and poultry (20" Livestock Census,
Assam, 2019). Despite its significance, the livestock sector
in Assam faces recurrent challenges due to the state’s
vulnerability to natural disasters, particularly floods.

Assam, located in the northeastern region of India,
experiences annual monsoonal floods, with over 40
percent of its geographical area prone to inundation. The
state recorded 1,264 flood events between 1953 and 2023,
leading to significant socio-economic and environmental
losses. The floods affect human settlements and wreak
havoc on the livestock sector by causing loss of life,
displacement, feed shortages and disease outbreaks.
During the devastating floods of 2022, over 0.44 million
livestock were affected across 34 districts in Assam
(Assam Flood Memorandum, 2023).
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Udalguri, a flood-prone district in the Bodoland Territorial
Region of Assam, epitomizes the challenges faced by
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livestock farmers during floods. The district, with 5
revenue circles and 323 village having 8.32 lakh human
population and livestock population of approximately 0.36
million (20" Livestock Census, Assam, 2019), frequently
grapples with inundation caused by rivers like the
Dhansiri and their tributaries. These floods not only
jeopardize the survival of livestock but also strain the
livelihoods of farmers who depend on them. In the floods
of 2020, Udalguri recorded substantial damage, with
over 32,000 hectares of agricultural land submerged and
significant livestock losses reported (Assam Flood
Memorandum, 2023).

Given the critical role of livestock in rural livelihoods
and the recurrent nature of floods in Assam, it is imperative
to explore and implement effective strategies for livestock
management during such disasters. Hence, this investigation
was carried out to assess the livestock losses, identifying
the problems faced and strategies adopted by the livestock
growers, association among different strategies adopted
along with the factors influencing farmers’ strategies and
actions for managing livestock during and after floods in
Udalguri district ofAssam.

MATERIALS AND METHODS

The present study was conducted during the month of
November and December 2024 at Udalguri district situated
at North Bank plain zone plain of Assam lies at 26°75’N
latitude and 92°10'E longitude. The study was conducted
under the supervision of Krishi Vigyan Kendra, Udalguri,
Assam Agricultural University. Purposive and random
sampling techniques were followed for selecting 25
numbers of farmers from each eight villages of the two
revenue circles i.e Kalaigaon and Udalguri which make up
an overall count of 200 respondents. The identified villages
were Geruagaon, Amguribagan, Sintagaon and Rupatolfrom
Kalaigaon circle and Aminpara, Sidhakhowa, Singrimari
bagicha and Amguri gaon no.2 from Udalguri circle. Eight
numbers of socio-personal characteristics of the livestock
growers were opted for the analysis. The data collection
was done by personal interview method with a pretested
schedule. To analyse the problems encountered by the
livestock growers at the time of flood, open-ended
questions were asked and then subjected to frequency,
percentage and rank. To prioritize the main problems,
subsequent analysis was conducted employing Pareto
analysis. The management strategies were categorized
into three sections i.e housing, feeding and health care
management. To check the association between different
strategies adopted by livestock growers, the Pearson
correlation coefficient (r) was computed across the
strategies. The results were grouped within three
categories i.e strong, moderate and weakest correlation.
The binary logit regression model was applied to examine
the factors influencing farmers’ strategies and actions for
managing livestock during floods.

The formula for Pearson correlation coefficient is given by:
r= 2 (Xi '_Xi) (y| 'X/)
VE (-3 2 0, TP

Where,
x and y = Frequencies of two different management practices.
x and y = Their mean values.

This formula measures the strength and direction of
the linear relationship between two variables. The value
ranges from -1 to 1.

Binary logit regression was applied to determine the
socio-economic factors influencing farmers’ adoption of
adaptive strategies, utilizing the functional form of the logit
model as specified.

Pi = 1/1 + e ®™Bx)
For simplicity equation 1 can be expressed as
Pi=1/1+e?
Where,
Pi =Probability of adaptation of the i respondent.
e” = Stands for the irrational number e raised to the power

of Zi.
Zi = Function of N-explanatory variables and expressed as:

Zi= B0 + B1x1 + B2x2 + ...+ Bnxn + i

Where,

B0 = Constant term.

B1, ..., Bn = Regression co-efficient.
Therefore,

Zi=B,+ B, (AGE) + B, ((EDU) + B, (FARMSZ)) + B,
(FMLYSZ) + B, (FMLYIN) + B, (FOMBR) + B, (TRRE) + B,
(MARAC) +

Before estimating the logit model, a contingency
coefficient test was conducted to check the explanatory
variables for multi-collinearity. As a result of this analysis, the
variables of farming experience, number of plots and
interaction with extension service agents were excluded from
the final model.

The Pareto analysis is a problem-solving tool that helps
identify the most significant factors contributing to a problem
or outcome. It's based on the principle that roughly 80
per cent of the effects come from 20 per cent of the causes.
This principle was introduced by Italian economist Vilfredo
Pareto. This principle suggests that, in many situations,
roughly 80% of the effects come from 20 per cent of the
causes.

RESULTS AND DISCUSSION
Livestock losses during 2023-24

It was disclosed from Table 1 that during floods in Udalguri
and Kalaigaon, cows suffered the highest economic loss
(58.07% and 54.90% respectively) due to their high unit value
(Rs. 15,000 and Rs. 14,500 respectively). Pigs contributed
18.16% in Udalguri and 30.58% in Kalaigaon, while goats
accounted for 22.51% and 13.13%, reflecting their moderate
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Table 1: Livestock losses during 2023-24.

(N=200)

Livestock Auv. loss (no.)

Unit value (Rs)

Total loss (Rs)

Per cent loss (%)

Udalguri revenue circle

Cow 1
Pig 1.02
Goat 1.66
Poultry 3.25
Total 6.98
Kalaigaon revenue circle

Cow 1.30
Pig 2.10
Goat 1.50
Poultry 4
Total 8.90

15000.00 15000.00 58.07
4600.00 4692.00 18.16
3520.00 5813.20 22.51
100.00 325.00 1.26

23220.00 25830.20 100.00

14500.00 18850.00 54.90
5000.00 10500.00 30.58
3000.00 4500.00 13.13
120.00 480.00 1.39

22620.00 34330.00 100.00

Table 2: Problems faced by livestock growers during and after flood.

(N=200)
Problem identified Frequency Percentage Rank
Loss of grazing areas 200 100 |
Disease spread 189 94.5 Il
Animal treatment 185 92.5 1l
Need for alternative feeds 151 75.5 \
Need for fodder storage 125 62.5 \%
Animal evacuation 99 49.5 \!
Damaged forage 65 32,5 VI
Animal waste disposal 19 9.5 VIl

valuation and population density. Despite higher household
numbers, poultry had minimal financial impact (1.26% and
1.39%) due to their low unit value (Rs. 100-120). Total losses
were Rs. 25,830.20 in Udalguri and Rs. 34,330.00 in
Kalaigaon. Similar results were found in the studies of Borah
et al. (2023) and Saikia et al. (2023).

Problems faced by livestock growers during and after
the flood

It was concluded from the above Table 2 that eight important
problems were identified by the livestock growers during
and after flood situation. Problems like loss of grazing areas
as mentioned by 100 per cent of respondents, spreading of
diseases (94.5%) and animal treatment (92.5%) were
ranked I, Il and Il respectively. Further, 75.5 per cent of
growers faced the problems of alternative feeds (rank IV)
followed by the need for fodder storage (rank V) as mentioned
by 62.5 per cent of growers. It could be because the
floodwaters submerge grazing lands, reducing available
pasture for livestock. Floods disrupt infrastructure, hindering
access to veterinary services. Inadequate fodder storage
facilities often get flooded or washed away, leading to feed
shortages and poor animal health.

Again, they faced problems like animal evacuation,
damaged forage and animal waste disposal as mentioned
by 49.5, 32.5 and 9.5 per cent growers with the rank of VI,
VIl and VIII respectively. Evacuating animals during floods
is challenging due to limited resources and infrastructure.

Many animals are estimated to have drowned or been
washed away in the floods and their immediate aftermath,
highlighting the importance of improved disaster readiness
and evacuation plans for livestock. These results align with
the observations of Rasool et al. (2020), Kumar et al. (2021)
and Prem (2023).

To prioritize the main problems, further analysis was
done using Pareto analysis. Fig 1 shows that the cumulative
percentage reach 100 per cent around the 7" bar “Damaged
forage”, which mean that all the categories to the left of this
bar (included) accounts for all the vital factors.

Strategies adopted by livestock growers in flood-prone
areas

The strategies adopted by the livestock growers were
arranged into three sections i.e housing management,
feeding management and health care management. It was
identified from Table 3 that in housing management category,
majority of livestock growers (94.5%) go for the construction
of animal shed in highlands (rank 1), construction of pucca
sheds for animals adopted by 28.5 per cent growers (rank
1) followed by 18 per cent using government buildings for
shelter during flood (rank Ill). The reasons for adopting these
management strategies may be that the highlands are less
prone to waterlogging and provide a safe refuge for livestock
during heavy rains or floods, ensuring their health and
reducing losses and the government structures are often
well-built and located in flood-resistant areas, providing
immediate and reliable protection in emergencies. Similar
findings were observed by Rasool et al. (2020), Rymes
(2022), Anitha et al. (2023) and Hirkani et al. (2023).

In feeding management strategies, 100 per cent of
the growers go for feeding the locally available crop
residues and making hay/ bales (rank I) followed by storage
of a sufficient quantity of feed material adopted by 71 per cent
of growers (rank IlI). Growing perennial forage crops in
wasteland/highland and silage making were the strategies
adopted by 32.5 and 10.5 per cent with rank 1l and IV
respectively. The probable rationale for implementing these
strategies could be that during floods, accessing regular
feed becomes challenging. Livestock growers rely on
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locally available crop residues as an immediate and cost-
effective source of feed to sustain their animals. Hay and
bales are prepared and stored during surplus seasons to
ensure a supply of nutritious feed during floods. These are
easy to transport and store, providing a reliable food source
when fresh forage is unavailable. Perennial forage crops,
such as Napier grass, planted in wasteland or highland
areas, remain accessible during floods. These crops
provide continuous feed even when lowland fields are
submerged. These observations align with Pathak et al.
(2006), Mahajan et al. (2015), Mishra et al. (2017) and
Patel et al. (2023).

Further, in healthcare management strategies as
shown in Table 3, vaccination of animals before or after
flood was ranked | as 48 per cent of livestock growers go
for it followed by stocking of emergency medicine during
flood period adopted by 41 per cent (rank Il) and keeping
and maintaining emergency contact with veterinary officers/

doctors ranked lll as only 12.5 per cent of them adopted it.
The rationale behind these strategies may be to safeguard
them against diseases that are likely to spread during or
after floods, such as foot-and-mouth disease, leptospirosis
and to keep a supply of common medicines, such as
antibiotics, antipyretics, dewormers and antiseptics to address
immediate health issues during floods (Pyne et al., 2009,
Vijay et al., 2024, Tiwari et al., 2025 and Vismaya et al.,
2024). In recent times, Artificial Intelligence (Al) has played
a vital role in detecting animal diseases through its ability
to analyse data, recognize patterns and make informed
decisions (AlZubi, 2023).

Association between different strategies adopted by
livestock growers in flood-prone areas

To check the association between different strategies,
Pearson correlation coefficient (r) was calculated between
the strategies. The results of the correlations were grouped

250

150

100

50

Problem faced by livestock growers during flood

percentage

Fig 1: Problems faced by livestock growers during and after the flood.

Table 3: Strategies adopted by livestock grower in flood prone areas. (N=200)
Management practices f % Rank
Housing management

Construction of animal shed in highland 189 94.5 |
Construction of pucca shed for animals 57 28.5 Il
Using government buildings for shelter during flood 36 18 n
Feeding management

Feeding of locally available crop residues 200 100 |
Making hay/ bales 200 100 |
Storage of sufficient quantity of feed material 142 71 Il
Growing perennial forage crop in wasteland/highland 65 32,5 n
Silage making 21 10.5 \
Health care management

Vaccination of animals before or after flood 96 48 |
Stocking of emergency common medicine for flood period 82 41 Il
Keeping emergency contacts with veterinary officers/ doctors 25 12.5 n
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200)

(N
Vet.

Table 4: Association between different strategies adopted by livestock growers in flood prone areas.

Stock-
medicine

Hay/ Stor-ed Peren-nial

Bale

Crop
Residue

Govt
Shel-ter

Pucca

Highland

Practices

Vacination

Sila-ge

contact
0.48
0.38
0.42
0.52
0.52
0.50
0.42
0.35
0.60
0.62
1.00

Crop
0.58
0.47
0.40
0.60
0.60
0.65
1.00
0.38
0.55
0.52
0.42

Feed

Shed
0.61
1.00
0.42
0.50
0.50
0.55
0.47
0.32
0.55
0.50
0.38

Shed

0.65
0.50
0.45
0.68
0.68
0.66
0.52
0.45
0.78
1.00
0.62

0.72
0.55
0.50
0.72
0.72
0.70
0.55
0.48
1.00
0.78
0.60

0.45
0.32
0.29
0.55
0.55
0.50
0.38
1.00
0.48
0.45
0.35

0.75
0.55
0.48
0.80
0.80
1.00
0.65
0.50
0.70
0.66
0.50

0.80
0.50
0.45
1.00
1.00
0.80
0.60
0.55
0.72

0.80
0.50
0.45
1.00
1.00
0.80
0.60
0.55
0.72
0.68
0.52

0.52
0.42
1.00
0.45
0.45
0.48
0.40
0.29
0.50
0.45
0.42

1.00
0.61
0.52
0.80
0.80
0.75
0.58
0.45
0.72
0.65
0.48

Highland shed
Pucca shed

Govt shelter

Crop residue
Hay/bale

Stored feed

Perennial crop
Silage

Vaccination

0.68
0.52

Stocked medicine
Vet contact

into 3 sections i.e strong, moderate and weakest correlation.
For the foremost category, it was disclosed from Table 4
that a significant relationship was found between feeding
of locally available crop residues and making hay/bales
(r=1.00), construction of animal sheds in highlands with
feeding of locally available crop residues and making hay/
bales (r=0.80) and storage of sufficient amount of feeding
material with feeding of locally available crop residues and
making hay/bales (r=0.80). Again, vaccination of animals
before or after flood and stocking of emergency medicine
for flood period (r=0.78). Farmers who opt for highland
sheds are more likely to ensure feed security. Using locally
available crop residues and producing hay are cost-
effective strategies. They minimize the need for purchasing
external feed resources, which can be expensive and scarce
during flood times. This economic efficiency is crucial for
farmers in flood-prone regions, where financial resources
may be limited. Disease outbreaks during floods can lead
to significant economic losses due to increased treatment
costs and livestock mortality. By vaccinating animals and
stocking emergency medicines, farmers can prevent or
mitigate these losses, ensuring the sustainability of their
livelihoods. Similar findings were found in the study of Sen
et al. (2003) and Kumar et al. (2021).

For the second category, there was a moderate
correlation between vaccination of animals before or after
flood with the construction of animal sheds in highland
(r=0.72), feeding of locally available crop residues (r=0.72),
making hay/ bales (r=0.72) and storage of sufficient quantity
of feed material (r=0.70). Stocking of emergency common
medicine for flood period by establishing animal shed in
highland (r=0.65), feeding of locally available crop residues
(r=0.68) and making hay/ bales (0.68). Again, storage of
proper quantity of feed material with construction of animal
shed in highland (r=0.75), stocking of emergency common
medicine in flood (r=0.66) and growing perennial forage
crop in wasteland/highland (r=0.65). Consolidating livestock
and feed storage in highland sheds allows for centralized
management, making it easier for farmers to monitor feed
consumption and animal health during floods. These results
correlate with the findings of Rasool et al. (2021) and Borah
et al. (2022).

Silage making showed weak correlation with pucca
shed construction (r=0.32) and using government buildings
for shelter (r=0.29). High costs and labor demands for
pucca sheds may shift farmers’ focus to immediate shelter
over feed preservation.

Factors influencing farmers’ strategies and actions for
managing livestock during floods

The findings from Table 5 indicate that age (-0.091) with
farmers’ adaptive strategies for managing livestock during
floods. Older farmers are less likely to adopt new technologies
and strategies due to reduced flexibility, innovation and
risk tolerance. A comparable result has been observed in
the work done by Maddison, (2007), Acquah (2011),
Quayum et al. (2012) and Tambo et al. (2013). Larger farms
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Table 5: Binary logit regression on factors influencing farmers’ strategies and actions for managing livestock during flood. (N=200)
Variables Coefficient Robust std. error P value
Constant 0.882 2.89201 0.638
Age -0.091* 0.06238 0.081
Education 1.354** 0.61277 0.041
Farm size -9.214** 0.56899 0.030
Family size 3.554 2.21450 0.123
Family income 0.0021** 0.00110 0.033
Member of farmers organization 6.214* 2.14700 0.081
Training received 1.235** 0.61895 0.033
Market access 0.021 1.0123 0.784
Pseudo R? 0.889

(-9.214) are less likely to adopt flood management
strategies due to implementation challenges and complex
management structures. Similar findings were given by
Bradshaw et al. (2004) and Gebrehiwot et al. (2013).

Again, education (1.354), family income (0.0021) and
training received (1.235) were found positive and member of
farmers organization (6.214) was positive. Higher education
increases the likelihood of adopting flood management
strategies due to better awareness, access to information
and decision-making skills. This finding was supported by
Deressa et al. (2009) and Asfaw et al. (2004). This finding
goes the same with the findings of Seo et al. (2008) and
Deressa et al., (2011). Training improves farmers’ awareness
and ability to adopt flood management strategies. Farmers
who participate in groups have a higher tendency to choose
adaptation measures. These findings were endorsed by the
findings of Knowler et al. (2007), Kassie et al. (2011), Tazeze
et al. (2012) and Bryan et al. (2013). Family size (3.554) and
market access (0.021) showing minimal impact on farmers’
flood management decisions (Below et al., 2012, Ndambiri
et al., 2012 and Khanal et al., 2018).

CONCLUSION

The study examines the economic toll of floods on livestock
in Udalguri and Kalaigaon, with cows bearing the highest
financial loss due to their valuation. Key challenges include
loss of grazing land, disease outbreaks and limited
veterinary services, alongside difficulties in providing feed
and shelter. Farmers adopted mitigation strategies such as
elevated shelters and stored fodder, showing a strong link
between housing management and feed security. Adoption
of flood resilience measures varied by age, education, farm
size, income and training, with older farmers and those with
larger farms being less likely to adapt. The findings highlight
the need for targeted policies to strengthen disaster
resilience in flood-prone livestock areas.
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