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ABSTRACT

detailed survey was conducted from September, 2020 to February, 2021 to document the socio-economic status and

ivestockrearing practices in the flood-prone areas of Cuddalore district. This study assessed the socio-economic profile,
livestock holdings, housing practices, stocking density, and feeding management of livestock farmers in flood-prone areas of
Cuddalore district, Tamil Nadu. Floods, among the major natural disasters affecting agriculture and livestock-based livelihoods
in coastal regions of India. A total of 600 households (20 villagesx30 farmers) were surveyed across three Geographical Areas
(GGATI:0-10 m, GGAII: 11-20 m, GGA III: 20 m above mean sea level). Results revealed a predominance of male farmers
(63.83%) with an overall literacy rate of 64.48%, lower than the district average. Most farmers were daily wage labourers
(65.17%) and had landholdings below one acre, with 33% landless. Thatched-roof housing was the most common (49.17%),
and a significant proportion of farmers (40.16%) lacked any animal shelter. Livestock holdings were generally small, with non-
descriptive cattle and goats predominating, and significant variations were observed in crossbred cow, goat, and sheep numbers
across GGAs. The mean number of animals shed™ ranged from 9.67 to 12.27, with higher stocking densities in GGA II. Regular
concentrate feeding averaged 1.20 kg day™, increasing to 3.81 kg day™ after floods to support recovery. The study highlighted
that low literacy, small landholdings, and limited infrastructure constrained adaptive capacity among livestock farmers. These
findings underscored the need for targeted extension services, flood-resilient animal housing, and improved feeding strategies
to enhance livestock resilience in flood-prone areas.
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1. INTRODUCTION

Jood disasters are recurrent annual events that cause

extensive damage to agricultural production, human
life, and property, severely disrupting livelihoods and
livestock farming in floodplain regions. (Messner et al.,
2007; Dewan, 2015; Khan et al., 2024). They cause feed
scarcity, disease outbreaks, and socio-economic losses
among farming households (Bayazid et al., 2025; Fahim
and Sikder, 2022). Climate change further intensifies
monsoonal flooding and adaptive challenges (Agrawala et
al., 2003; Ghatak et al., 2012; Dey et al., 2021). In India,
more than 8% of the total 40 m ha of agricultural land is
prone to floods, with an average of about 8 m ha affected
annually (Gupta et al., 2003). Globally, floods are among
the major natural disasters, account for 17% of total losses
caused by natural calamities, with the livestock sector
contributing to 34% of these losses, second only to crop
damage (49%) (Anonymous, 2012). During flood disasters,
livestock and poultry are often more severely affected than
humans, primarily because they are inadequately sheltered
and poorly managed due to limited awareness of disaster
preparedness and mitigation measures (Heath et al., 1999).
The impacts on animals include the spread of zoonoses,
increased disease outbreaks during and after floods,
high mortality rates, loss of production, predation, and
psychological effects on livestock owners such as grief, guilt,
and distress following the loss or death of animals (Sen and
Chander, 2003). Recent studies highlight that inadequate
shelter, fodder shortage, and water contamination aggravate
livestock vulnerability during floods (Chowdhury et al.,
2020; Ferdushi et al., 2019; Hoq et al., 2021). Saini et al.
(2024). These factors underscore the urgent need to study
livestock rearing practices, assess potential losses in the
livestock sector, and identify suitable mitigation strategies
to minimize risks during floods. Cuddalore district in Tamil
Nadu is classified as a disaster-prone area due to its low-lying
topography, making it highly vulnerable to floods, cyclones,
and tsunamis. In 2015, the district experienced severe floods
and a cyclone that resulted in 54 human deaths, the loss of
thousands of animals, destruction of 50,000 homes, and
damage to over 24,000 ha of crops across 53 villages. As a
coastal district where three major rivers drain into the Bay
of Bengal, Cuddalore is particularly susceptible to recurrent
flood events. Silambarasan et al. (2022a) reported that
the Bhuvangiri, Kurinjipadi, Cuddalore, Keerapalayam,
Panruti, Parangipettai, Kattumannarkoil, Kumaratchi, and
Vriddhachalam blocks of Cuddalore district are highly
vulnerable to livestock and poultry mortality during flood
events. Adoption of scientific disaster mitigation strategies
by farmers in these flood-prone areas is low, primarily
due to limited extension services, capacity-building
initiatives, and awareness programs. The authors also
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noted that multipurpose evacuation shelters in the district
are insufficient, and some are located in low-lying areas,
rendering them unsuitable during floods (Silambarasan et
al.,2022b). Integrated strategies such as cooperative shelters,
biosecure housing, and resilient feed systems are essential
for mitigating livestock losses and ensuring sustainable
rural livelihoods (Bissett et al., 2018; Wozniak et al., 2018;
Rahman et al., 2015; Rozaki et al., 2021; Cerda and Webb,
2023; Meher et al., 2024; Hoegh-Guldberg et al., 2024).
From a study on flood-prone areas of Dhubri District,
Assam, Choudhury et al. (2025) emphasized block-level
integrated contingency planning to mitigate agricultural
losses; while, Gnanaraj et al. (2023) developed a flood hazard
map of Cuddalore district, detailing river routes, lakes,
drainage patterns, artificial canals, and connecting roads to
facilitate flood forecasting and the formulation of mitigation
strategies. In this context, the present study evaluated
farmers’ socio-economic status and livestock-rearing
practices in flood-prone areas of Cuddalore district to assess
potential losses and recommend suitable precautionary and
mitigation measures.

2. MATERIALS AND METHODS

detailed survey was conducted from September, 2021 to

February, 2022 to document the socio-economic status
and livestockrearing practices in the flood-prone areas of
Cuddalore district. Two villages each from ten flood prone
blocks namely, Cuddalore, Keerapalayam, Kattumannarkoil,
Panruti, Kumaratchi, Vriddhachalam, Parangipettai,
Kurinjipadi, Kammapuram and Bhuvangiri, were chosen
for the survey. The selected villages were grouped into
three geographical areas based on altitude (mean sea level,
MSL): Geographical Area I included seven villages located
up to 10.0 m MSL, Geographical Area II comprised six
villages between 10.1 and 20.0 m MSL, and Geographical
Area III consisted of seven villages situated above 20.0 m
MSL. Figure 1 depicted the study area marked on the map
of Cuddalore district. A three-stage sampling design was
adopted in selection of farmers, comprising selection at the
block level, followed by village level, and finally the individual
livestock farmer level. A total of 600 farmers from these 20
villages (30 farmers village™) were individually interviewed
and the responses were recorded. Since establishing trust
with respondents was essential for collecting reliable data,
rapport was built prior to conducting the interviews. Using
a structured interview schedule, farmers were systematically
interviewed. Probing and clarification were employed to
ensure that respondents clearly understood the questions
and provided accurate responses.

The information collected included details on socio-
economic status, ownership of livestock and poultry,
housing patterns, stocking density, feeding practices, and
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Tamil Nadu State .
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Figure 1: Map of flood-prone areas of Cuddalore district

indicating the study locations

precautionary measures followed during flood disasters.
The common types livestock shelters used in the study area
were shown in Figure 2.

All data were analyzed using SPSS version 25 (IBM
Corp., Armonk, NY, USA). The chi-square (X?) test was
used to evaluate associations between categorical variables.
A p-value of less than 0.05 was considered statistically
significant.

3. RESULTS AND DISCUSSION

3.1. Socio-economic profile of livestock farmers

The socio-economic profile of farmers in flood-prone
areas of Cuddalore district was presented in Table 1. The
proportion of male farmers was higher (63.83%) compared
to female farmers (36.17%) across the three Geographical
Areas (GGA). Specifically, the male-to-female ratios were
65.24:34.76,62.22:37.78,and 63.81:36.19 percent in GGA
I, I, and III, respectively. This deviated considerably from
the district-level sex ratio recorded during the 2011-2021
census (Anonymous, 2021), which was nearly equal

(50.3:49.7).

These findings indicated that livestock farming in the study
area was predominantly undertaken by men, while women
were primarily engaged in household responsibilities. A
contrasting trend was observed by Khan et al. (2013), who
reported a higher participation of females (52.13%) was
slightly higher than males (47.87%) in livestock rearing in
Mahamaya Nagar district, Uttar Pradesh.

The literacy rate among respondents in the study area was
64.48%, which was much lower than the district average
of 86.38% (Anonymous, 2021). Educational status varied
across the GGAs: the proportion of illiterate farmers
was highest in GGA I (48.10%), followed by GGA III
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Figure 2: Types of livestock shelters commonly used by the farmers in flood prone areas of Cuddalore district

(32.86%) and GGA 1I (23.89%), with an overall average
of 35.52%. Respondents with middle school education
accounted for 24.76, 43.33, and 27.14% in GGA 1, II, and
I1I, respectively (overall 31.17%). High school education
levels were 18.10,27.22, and 29.05% in the respective areas
(overall 24.67%). Higher secondary education was recorded
in 3.81, 5.56, and 4.29% of respondents, while only 2.5%
had undergraduate qualifications and a negligible 0.33%

were postgraduates.Similar patterns of low educational
attainment have been reported in other parts of India.
Tajpara et al. (2020) observed 5.66% illiterates and 21%
middle school educated farmers in Rajkot district of Gujarat,
with only 3% graduates. Khan et al. (2013) also reported
high illiteracy (36.93%) and low higher education (10.08%)
among livestock farmers in Mahamaya Nagar district, Uttar
Pradesh. Likewise, Sachin et al. (2022) found that flood-

Table 1: Socioeconomic profile of the livestock farmers in different geographical areas of flood prone Cuddalore district

SL Details Measures Geographical area Overall X?
No. GGA1 GGAII GGAIII
1. Gender Male 65.24 (137) 62.22(112) 63.81 (134) 63.83 (383) NS
Female 3476 (73)  37.78(68)  36.19 (76) 36.17 (217)
2. Education Illiterate 48.10 (101) 23.89 (43) 32.86(69) 35.52(13) o
8 standard 2476 (52)  43.33(78) 27.14(57) 31.17 (187)
10® standard 1810 (38) 27.20 (249) 29.05 (61) 24.67 (148)
12 standard 381(8)  556(10)  429(9)  452(7)
UG 333(7)  0.00(0)  3.80(18)  2.50 (15)
PG 0.00 (0) 0.00 (0) 0.95 (2) 0.33 (2)
3. Occupation Agriculture 20.48 (43) 0.56 (1) 3.80 (18) 8.67 (52) o
Livestock farming 20.00 (42) 8.89 (16) 14.76 (31)  14.83 (89)
Agri. labourers 1190 25)  06.11(11)  8.57(18)  9.00 (54)
Daily wages 43.33(91) 84.44 (152) 70.48 (148) 65.17 (391)
Others 429(9)  0.00(0)  238(5)  2.33(14)
5. Annualincome Below Poverty line<Rs.48,000) 90.00 (189) 99.44 (179) 98.57 (207) 95.83(575)  **
Above Poverty line>Rs.48,000)  10.00 (21) 0.56 (1) 1.43 (3) 4.17 (25)
6. Land holdings Landless 47.14(99) 22.78(41) 27.62(58) 33.00(198) **
Below one acre 31.43 (66) 44.44(80) 33.81(71) 36.17(217)
1-2 acres 1429 (30) 2222 (40) 27.14(57) 21.17 (127)
2-3 acres 4.29 (9) 9.44 (17) 5.71(12) 6.33 (38)
Above 3 acres 2.86 (6) 1.11 (2) 5.71(12) 3.33 (20)

**Significant (p<0.01); Values in parentheses indicate the number of households
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affected dairy farmers in Ernakulam and Thrissur districts
of Kerala were mostly educated up to middle (25.3%) or
secondary school (24.7%), with only 2.7% graduates and no
postgraduates. In contrast, Sharma et al. (2012) reported
comparatively higher educational attainment, with 76% of
dairy farmers in Kheda district, Gujarat, having secondary
education or above.

With respect to occupation, the majority of farmers in the
study area were daily wage labourers (65.17%), while smaller
proportions were engaged in livestock farming (14.84%),
agriculture (8.68%), and agricultural labour (9.00%). Thus,
livestock farmers in flood-prone Cuddalore were primarily
dependent on wage-based livelihoods. This contrastedwith
reports from other regions. Patnaik (2021) observed that
crop+livestock rearing was the primary livelihood for
56.88% of households in flood-prone Odisha. Sachin et al.
(2022) reported dairying as the primary occupation of 79.3%
of respondents in Kerala’s flood-affected districts, while
Gautam et al. (2007) also observed dairying as the main
occupation in Varanasi district, Uttar Pradesh. By contrast,
Rathod et al. (2009) reported that agriculture was the major
livelihood (83.75%) of livestock farmers in Karnataka, with
dairying as a supplementary activity. Sharma et al. (2012)
also found that agriculture and animal husbandry together
were the primary activities for 78% of dairy farmers in Kheda
district, Gujarat.

Poverty was widespread in the study area, with 95.83% of
respondents living below the poverty line. Landholding
patterns further reflected economic vulnerability: 33.00% of
farmers were landless, 36.17% owned less than one acre and
21.17% had 1-2 acres, while only a small minority possessed
more than two acres. In contrast, higher landholdings have
been reported in other regions. For example, Tajpara et al.
(2020) found no landless farmers among dairy farmers in
Rajkot, Gujarat; instead, 14% were marginal farmers (<1 ha),
38.34% were small farmers (1.1-2 ha), and 32% were semi-
medium farmers (2.1-4 ha). Sharma et al. (2012) reported
that 80% of livestock farmers in Mahamaya Nagar district,
Uttar Pradesh, held between 1 and 4 ha of land, while in
Kheda district, Gujarat, 58% of respondents had small to
medium landholdings. Mane et al. (2016) also documented
a more balanced distribution of landholdings among dairy
farmers in Jalgaon district, Maharashtra, with 6.5% landless,
23% marginal, 27% small, 29% medium, and 14.5% large
landholders. Compared to these regions, the predominance
oflandlessness and smallholdings in Cuddalore highlighted
the limited economic base of farmers, who relied more
heavily on livestock than on agriculture for subsistence.

Statistical analysis further revealed that gender had no
significant influence on livestock rearing across the GGAs.
However, illiterate respondents were significantly more

03

involved in livestock rearing compared to literates (p<0.01).
Daily wage labour emerged as the predominant primary
occupation (p<0.01), while livestock rearing was the most
significant secondary occupation across GGAs (p<0.01).
Landholding below one acre was also significantly more
common (p<0.01) in the study area.

3.2. Dimensions of animal shelters

Nearly half of the respondents (49.17%; n=295) reported
having thatched-roof animal houses, while 10.67% (n=64)
maintained sheet-roof structures. A considerable proportion
(40.16%; n=241) did not provide any form of animal
housing, and none of the respondents had constructed
pucca sheds. A similar trend was observed by Tajpara et al.
(2020) in Rajkot district of the Saurashtra region of Gujarat,
where 15.33% of dairy farmers had no cattle sheds, 72.00%
maintained traditional sheds, and only 12.67% had scientific
cattle sheds. These findings contrasted with observations
from Odisha, where Behera et al. (2021) reported that
45-51% of farmers in flood-prone districts constructed
pucca houses for livestock, and nearly 70% elevated their
sheds above ground level as an adaptation to recurrent
floods. They also noted that constructing flood-resilient
animal housing was considered the most important strategy
in minor flood-prone Dhenkanal district, while in major
flood-prone Balasore district, it was ranked as the second
most important strategy. In the present study, however, such
practices were not observed, possibly due to lower literacy
rates, lack of awareness, and minimal exposure to adaptation
guidelines. The absence of organized commercial farms
and the relatively small herd sizes (less than four animals
farmer™ on average) mightalso explain the limited adoption
of permanent or elevated livestock housing. Globally, the
Livestock Emergency Guidelines and Standards (LEGS)
emphasized that preparedness in disaster-prone areas should
include the construction of species-and region-specific
flood-/storm-resistant shelters tailored to local contexts
(Prem, 2023). The mean (+SE) dimensions of animal sheds
in the three GGAs of Cuddalore district were presented
in Table 2.

The mean length of sheds in GGA L, 11, and III was 14.69,
15.10, and 14.73 ft, respectively, with an overall mean of
14.82 ft (range: 3—84). The corresponding mean widths
were 10.82, 10.98, and 10.78 ft, with an overall mean of
10.85 ft (range: 5-80). The mean side wall heights were
6.79,7.59,and 7.36 ft, respectively, with an overall mean of
7.21 ft (range: 1-12). The ridge heights were 10.14, 10.85,
and 10.48 ft, respectively, with an overall mean of 10.46 ft
(range: 2-13).

Statistical analysis showed no significant differences in
shed length and width among the GGAs. However, both
sidewall height (»<0.05) and ridge height (p<0.01) differed
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Table 2: Shelter dimensions in different geographical areas offlood prone Cuddalore district

Sl Descriptive (Feet) Study location based on altitude Significance Overall Mean
No. GGAI GGAII GGA III (Range)

(up to 10 m) (10.1-20 m) (>20 m)
1. Shelter length 14.69+0.69 15.1+0.51 14.73+0.54 NS 14.82+0.35 (3-84)
2. Shelter width 10.82+0.58 10.98+0.28 10.78+0.29 NS 10.85+0.25 (5-80)
3. Sidewall height 6.79:+0.14 7.59°+0.14 7.36°+0.15 o 7.21+0.08 (1-12)
4. Height at ridge 10.14*+0.16 10.85*+0.17 10.48*+0.17 * 10.46+0.10 (2-13)

NS: Not significant; *Significant (p<0.05); ** Significant (p<0.01); ®Mean with different superscripts in the same row differ
significantly (p<0.05); Values in parentheses indicate the data range

significantly, with higher values in GGA II and GGA III
compared to GGA 1. This suggested that although the
basic floor dimensions of sheds were similar across regions,
structural variations in height might reflect differences in
ventilation needs or local construction practices.

Earlier studies also highlighted the importance of housing
design in flood-and cyclone-prone areas. Behera et al. (2020)
reported that a majority (55.38%) of farmers in flood-prone
districts of Odisha constructed sheds slightly above ground
level to protect livestock during floods. Mandal et al. (2022)
recommended disaster-resilient housing strategies such as
a double-slope roof with an open ridge for loose housing
systems and pyramidal roofing for close housing systems in
cyclone-prone coastal regions.

Taken together, the findings from Cuddalore district indicate
a predominance of thatched structures with limited use of
permanent or disaster-resilient housing, leaving livestock
vulnerable during floods. The observed variations in shed
height across GGAs might represent localized adaptations,
but overall, the absence of pucca housing highlighted the
need for promoting improved and climate-resilient livestock

shelter designs.
3.3. Livestock holding

The livestock holdings of farmers in flood-prone areas
of Cuddalore district, stratified by mean sea level, were
presented in Table 3. The average number of non-descriptive
cattle household ! was 1.73in GGA1,2.16 in GGA1I, and
1.94 in GGA 111, with an overall mean of 1.94. Crossbred
cow holdings showed marked variation: farmers in GGA
I maintained an average of 0.80 cows, while no crossbred
cows were reported in GGA II, and farmers in GGA 1II
kept an average of 0.32 cows. The overall mean across the
district was 0.39 (range: 0~12). Buffaloes were relatively less
common, with average holdings of 0.37 in GGA 1, 0.00 in
GGATI, and 0.01 in GGA 1II, giving an overall mean of
0.13 (range: 0-6).

Among small ruminants, goats were the most widely kept
species, with mean holdings 0f2.73,2.37,and 4.46 in GGA
I, II, and ITI, respectively, and an overall mean of 3.23 (range:
0-75). Sheep were less frequently maintained, with mean
holdings of 1.55 in GGA 1, 0.33 in GGA II, and none in
GGA 111, giving an overall mean of 0.64 (range: 0~100).

Table 3: Holding of livestock and poultry in different geographical areas of flood prone Cuddalore district

SL. Descriptive (Numbers) Study location based on altitude Significance Overall Mean
No. GGA1 GGATI GGA Il (Range)
(upto10m)  (10.1-20 m) (>20 m)
1. Non-descriptive cow 1.73+0.19 2.16+0.18 1.94+0.24 NS 1.94P+0.12 (0-30)
2. Cross bred cow 0.80°+0.13 0.00°+0.00 0.32°+0.07 o 0.3948¢+(0.05 (0-12)
3. Buffalo 0.37°+0.07 0.00°+0.00 0.01*+0.01 o 0.1348+0.03 (0-6)
4. Goat 2.73*+0.30 2.37°+0.37 4.46°+0.54 o 3.23Ex0.25 (0-75)
5. Sheep 1.55°+0.66 0.332+0.25 0.00*+0.00 * 0.6448¢+0.25 (0-100)
6. Pig 0.00°+0.00 0.02+0.03 0.00°£0.00 * 0.014+0.01 (0-5)
7. Desi chicken 2.52°+0.41 2.342+0.46 4.49°+0.58 o 3.16%+0.29 (0-60)
8. Turkey 1.20+0.31 1.67£1.67 0.00+0.00 NS 0.92€+0.51 (0-300)

NS: Not significant;

*: Significant (p<0.05); **: Significant (p<0.01); *Mean with different superscripts in the same row differ

significantly (p<0.05); AB“PEMean with different superscripts in the column differ significantly (p<0.05); Values in parentheses

indicate the data range
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Pig rearing was negligible, recorded only in GGA II with a
mean holding of 0.02 household™, yielding an overall mean
of 0.01 (range: 0-5).

Statistical analysis revealed significant differences across the
GGAs. Goat and crossbred cow holdings were significantly
higher (p<0.01) in GGA III compared to GGA I and II.
Crossbred cow and sheep holdings were significantly higher
(p<0.05) in GGA I than in the other two GGAs, while
crossbred calf and pig holdings were significantly higher in
GGAI. No significant differences were observed for non-
descriptive cattle or turkey holdings across the study regions.

The predominance of goats as the preferred small ruminant
in flood-prone areas highlighted their adaptability, short
generation interval, and relatively low feed and housing
requirements, making them a resilient choice under
resource-constrained and disaster-prone environments. This
finding was consistent with Singh et al. (2015), who reported
that goats played a crucial role in supporting livelihoods in
disaster-vulnerable regions due to their multipurpose utility
and low maintenance costs. Similarly, Mane et al. (2016)
observed that the majority (76.00%) of dairy farmers in
Jalgaon district of Maharashtra maintained medium herd
sizes (3—7 animals), while only 9.00% had small herds (<2
animals), indicating that household herd composition varies
widely across regions depending on resource availability and
vulnerability factors.

The relatively lower numbers of buffaloes and pigs in the
present study could be attributed to the high susceptibility
of these species to waterlogging, poor adaptability to flooded
environments, and higher feeding and management costs.
Comparable findings were reported by Behera et al. (2020)
in Odisha, where farmers in flood-prone areas preferred
species like cattle and goats over buffaloes and pigs.

Overall, the results suggested that flood-prone households in

Cuddalore district primarily relied on small ruminants and
non-descriptive cattle for subsistence and livelihood security,
while crossbred cows and buffaloes were less common due
to their higher input requirements and greater vulnerability
during floods.

3.4. Stocking density
The mean+SE of animal stocking density in different flood-

prone areas of Cuddalore district was presented in Table 4.
The overall mean number of animals shed! was 9.67, 9.98,
and 12.27 in GGA I, 11, and III, respectively, with an overall
mean of 10.68 (range: 0~302).Species-wise analysis revealed
that cows were maintained at mean numbers of 3.64, 3.03,
and 3.65 shed in GGA I, 11, and III, respectively, with an
overall mean of 3.45 (range: 0~30). Goats were the most
prominent small ruminants, with mean holdings of 4.96,
7.45, and 5.33 across the three GGAs, giving an overall
mean of 5.46 (range: 0~75). Sheep were less common,
with averages of 3.52, 0.00, and 3.07 shed™ (overall mean
3.33; range: 0-100). Pigs were recorded in low numbers,
with averages of 1.09, 4.88, and 2.00 in GGA I, II, and
I1I, respectively, yielding an overall mean of 1.64 (range:
0-40). Among poultry, desi chickens were maintained at
2.13,2.16, and 2.42 shed™ across the three GGAs, with an
overall mean of 2.24 (range: 0-60). Turkey stocking was
more variable, with means of 1.33, 6.79, and 4.54 in GGA
I, II, and III, respectively, producing an overall mean of
3.88 (range: 0-300).

Statistical analysis revealed that the overall stocking density
was significantly (»<0.01) higher in GGA II compared to
GGA 1, though no significant differences were observed
between GGA 1II and III. Across species, no significant
differences in stocking density were detected for cows, goats,
sheep, pigs, chickens, or turkeys among the three GGAs.
Likewise, the practice of tying animals within shelters did

Table 4: Stocking density of animals shelter™ in different geographical areas of flood prone Cuddalore district

SL Descriptive (Numbers) Study location based on altitude Significance Overall mean
No. GGA1 GGATI GGATII (Range)
(upto10m)  (10.1-20 m) (>20 m)
1. Cow 3.64£0.29 3.03+0.20 3.65£0.38 NS 03.454+0.17 (0-30)
2. Goat 4.96x0.58 7.45:1.8 5.33+0.84 NS 05.464%+0.51 (0~-75)
3. Sheep 3.52£1.40 0.00+0.00 3.07+0.43 NS 3.338¢+0.83 (0-100)
4. Pig 1.09*£0.64 4.88°+0.72 2.00°£0.00 NS 01.648+0.42 (0-40)
5. Desi chicken 2.13+0.41 2.16+0.51 2.42+0.46 NS 02.244+0.26 (0-60)
6. Turkey 1.33+0.10 6.79+4.81 4.54+0.96 NS 03.88P+1.36 (0-300)
7. Tying animal total 9.67+0.85 9.98+1.84 12.27+0.89 NS 10.68+0.7 (0-302)

NS: Not significant; *: Significant (p<0.05); **: Significant (p<0.01); *Mean with different superscripts in the same row differ
significantly (p<0.05); AB“PEMean with different superscripts in the column differ significantly (p<0.05); Values in parentheses

indicate the data range
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not vary significantly across the study areas.

Comparable findings have been reported from Bangladesh,
where Abulude and Fadiyimu, (2024) observed that larger
herds with poor infrastructures often experienced higher
mortality during floods due to inadequate shelter. Similarly,
Singh et al. (2015) emphasized that poor housing and
high stocking densities increased susceptibility to disease
outbreaks during natural calamities.

Taken together, the results highlighted that although
stocking densities in the present study were moderate, the
lack of climate-resilient housing and limited preparedness
strategies could exacerbate the vulnerability of livestock
farmers during recurrent floods.

3.5. Concentrate feeding

The levels of concentrate feeding for cattle across different

flood-prone Geographical Areas (GGA) of Cuddalore
district were presented in Table 5. Under normal conditions,
the average daily concentrate feeding was 1.07, 1.17, and
1.35 kg in GGA I, 11, and III, respectively, with an overall
mean of 1.20 kg. During floods, concentrate feeding showed
a marginal increase to 1.30,1.31,and 1.32 kg in GGA L 11,
and III, respectively (overall mean 1.31 kg). After floods,
the quantity of concentrate offered rose sharply, averaging
4.07,4.14, and 2.94 kg in GGA I, 11, and III, respectively,
with an overall mean of 3.81 kg.

Statistical analysis revealed that concentrate feeding under
normal conditions was significantly (»<0.01) higher in GGA
IIT compared to GGA I and II. However, no significant
differences were observed across GGAs during or after
floods. Overall, concentrate feeding was lowest during

floods (1.31 kg) and highest after floods (3.81 kg), reflecting

Table 5: Concentrate feeding (kg) for cattle in different geographical areas of flood prone Cuddalore district

SI. No. Concentrate feed Study location based on altitude Significance Opverall Mean
given day™ (kg) GGA1 GGAII GGAIII (Range)
(up to 10 m) (10.1-20 m) (>20 m)
1. Routinely 1.07a+0.05 1.17a+0.03 1.35b+0.05 o 1.20+0.25 (1-61)
2. During flood 1.3+0.03 1.31+0.04 1.32+0.04 NS 1.20£0.03 (0-3)
3. After flood 4.07+0.22 4.1420.71 2.94+0.26 NS 3.81+0.02 (0-3)

NS: Not significant; *: Significant (p<0.05); **: Significant (p<0.01); *Mean with different superscripts in the same row differ
significantly (p<0.05); Values in parentheses indicate the data range

adaptive responses to feed scarcity and the need to support
animals in post-flood recovery.

During floods, concentrates were often used to compensate
for forage shortages. Comparable findings have been
reported elsewhere. For instance, Behera et al. (2021)
observed that farmers in flood-prone districts of Odisha
relied heavily on concentrate feeding as an adaptation
strategy when grazing resources were lost. Similarly, Singh
et al. (2015) emphasized the importance of concentrate
supplementation in disaster-hit areas to maintain livestock
productivity and safeguard household livelihoods.

In all study villages, farmers did not provide concentrates
to small ruminants. While concentrate supplementation
was not a routine practice under normal conditions, limited
supplementation during and after floods was observed. This
pattern wasconsistent with the recommendations of Kashyap
etal. (2021), which emphasized concentrate feeding during
emergencies, often facilitated by veterinary extension advice
and the distribution of feed supplies by the Department of

Animal Husbandry and voluntary organizations.

This study observed a changing trend in the quantity of
feed provided to animals over the course of a flood disaster.
However, abrupt dietary changes could predispose animals to
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digestive disturbances and reduced performance (Llewellyn
et al., 2016). Therefore, gradual dietary transitions were
recommended, with new feeds introduced in small amounts
and progressively increased while reducing familiar feeds
(Chiba, 2014). After floods, farmers commonly increase
concentrate feeding to 3—6 kg day™ to aid stress recovery
and restore milk production, a practice also highlighted by
Dillard et al. (2022).

The Livestock Emergency Guidelines and Standards
(LEGS) emphasized feed security as a critical component
of disaster preparedness, recommending procurement,
storage, and timely distribution of feed to meet increased
demands during and after flood events (Prem, 2023).
Integrating such preparedness strategies into local livestock
management systems in flood-prone districts like Cuddalore
could substantially reduce flood-related production losses
and improve resilience.

4. CONCLUSION

Male farmers predominantly engaged in livestock
rearing, while widespread illiteracy limited the

adoption of improved management practices. Most farmers

were landless or owned less than one acre, relying heavily

on livestock for their livelihood. Thatched or sheet-roofed
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shelters were common, with many households lacking
proper housing. Livestock holdings were small, and
concentrate feeding increased after floods.
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