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Abstract

Background and Aim: In Tamil Nadu, a southern state of India, rice is readily available at a low cost, hence, is cooked
(cooking akin to human consumption) and fed irrationally to cross-bred dairy cattle with poor productivity. Hence, a study
was carried out with the objective to examine the prevalence of acidosis sequelae to rice-based feeding regimen and assess
its magnitude.

Materials and Methods: A survey was conducted in all the 32 districts of Tamil Nadu, by randomly selecting two blocks
per districts and from each block five villages were randomly selected. From each of the selected village, 10 dairy farmers
belonging to the unorganized sector, owning one or two cross-bred dairy cows in early and mid-lactation were randomly
selected so that a sample size of 100 farmers per district was maintained. The feeding regimen, milk yield was recorded,
and occurrence of acidosis and incidence of laminitis were ascertained by the veterinarian with the confirmative test to
determine the impact of feeding cooked rice to cows.

Results: It is observed that 71.5% of farmers in unorganized sector feed cooked rice to their cattle. The incidence of acidosis
progressively increased significantly (p<0.05) from 29.00% in cows fed with 0.5 kg of cooked rice to 69.23% in cows fed
with more than 2.5 kg of cooked rice. However, the incidence of acidosis remained significantly (p<0.05) as low as 9.9%
in cows fed feeding regimen without cooked rice which is suggestive of a correlation between excessive feeding cooked
rice and onset of acidosis. Further, the noticeable difference in the incidence of acidosis observed between feeding cooked
rice and those fed without rice and limited intake of oil cake indicates that there is a mismatch between energy and protein
supply to these cattle. Among cooked rice-based diet, the incidence of laminitis increased progressively (p<0.05) from 9.2%
to 37.9% with the increase in the quantum of cooked rice in the diet.

Conclusion: The study points out the importance of protein supplementation in rice-based feeding regimen to set right the
mismatched supply between nitrogen and fermentable organic matter in the rumen. This research has practical implications for
animal health, welfare, nutrition, and management.
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Introduction grains of pearl millet, sorghum, maize, broken rice,
and agricultural by-products such as rice bran, oil
cakes, stovers, and straw [2]. Most of the farmers in
the semi-intensive rearing of dairy animals feed crop
residues as a major source of roughage with one or two
concentrate ingredients, while only a few farmers feed
commercial concentrate mixtures to their animals [3].

In a survey to determine traditional feeding prac-
tices for cross-bred dairy cattle reared in Tamil Nadu,
it was found that the animals were being fed on gruel

Dairying is one of the most ancient occupations
of rural India contributing significantly to employ-
ment opportunities and supplemental income for
small and marginal farmers and landless laborers [1].
Since time in memorial dairy farmers of Tamil Nadu,
India, belonging to the unorganized sector have been
feeding their native cattle breeds having low produc-
tive potential with available feed resources, namely,
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based unbalanced feed [4], the gruel includes kitchen
waste, table waste, etc., apart from the decanted gruel
on cooking rice.

With the advent of cross-breeding with superior
germplasm, many farmers continue the traditional
feeding pattern along with supplemental oil cakes.
However, the ever-rising cost of oil cakes has resulted
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in farmers feeding more of rice grains/rice bran with
or without gruel causing lower protein leading to a
mismatch between energy and nitrogen supply in the
rumen [5]. Excess feeding of cereal grains or cereal
flours or boiled cereal flour leads to acidosis with the
symptoms of ruminal bloat, loose dung with a foul
smell and undigested grains, laminitis and reproduc-
tive problem [6]. In Tamil Nadu, rice is readily avail-
able at a low cost, hence, and is cooked (cooking akin
to human consumption) and fed to cross-bred dairy
cattle. Although the impact of feeding cooked rice on
the incidence of the metabolic disorder is well known,
the extent of incidence of acidosis and nutritional
interventions required to combat it is not established.
Hence, a study was carried out with the objective
to examine the prevalence of acidosis sequelae to rice-
based feeding regimen and assess its magnitude.

Materials and Methods

Ethical approval

This study does not require the approval of the
Institute Animal Ethics Committee. However, sam-
ples were collected as per standard sample collection
procedure without harm to the animals.

Informed consent has been obtained from all
participants.

Study area and sampling procedure

The study was carried across the season, through-
out Tamil Nadu, India, with a cross-sectional survey
of 3200 dairy farmers to document the feeding reg-
imen, milk production and the incidence of acidosis
in cross-bred dairy cattle. Tamil Nadu state consists
of 32 districts and from each district, two blocks were
randomly selected and from each block, and five vil-
lages were randomly selected [7]. From each of the
selected village, 10 dairy farmers belonging to the
unorganized sector, owning one or two crossbred
dairy cattle, were selected through a stratified random
sampling technique so that a sample size of 100 farm-
ers per district was maintained. Cross-bred dairy cattle
in milking stage from 1 to 7 months from these farm-
ers formed the study material. All the animals were
apparently free-form parasitic infestation, reared in a
tropical environment at the backyard of farmer’s resi-
dence and fed with palatable good quality feed ingre-
dients free from exogenous contamination.

Data collection

Randomly selected farmers feeding traditional
feed which includes with or without cooked rice to
their dairy cattle were individually contacted by the
veterinarian to elicit information on the feeding regi-
men, milk yield and the occurrence of acidosis through
a pre-tested structured questionnaire.

While the feeding regimen and milk yield data
were recorded as per the farmer’s declaration, the prev-
alence of acidosis was identified by the veterinarian
by examining the animal for typical symptoms such
as feces consistency and presence of undigested fiber/

grain and gas bubbles and Laminitis [§]. Confirmation
test was carried out in portable pH meter on rumen
fluid immediately after collection through stom-
ach tubes and pH falling <5.5 were considered as
acidotic [9].

Statistical analysis

The data were subjected to descriptive statistics
and frequency analysis [10]. The one-way ANOVA
of CRD was used for comparison of acidosis effect
between groups through SPS software. p=0.05 was
considered statistically significant, and 0.01 was con-
sidered as highly significant.

Results

The survey report based on 3200 farmers, hold-
ing 5332 crosses bred dairy cattle are presented in
Table-1. The dairy farmers who fed cooked rice to
their cattle constituted 71.5%. This study revealed
that the farm holding ranged from 1 to 2 cross-bred
dairy cattle with milk yield varied highly significantly
(p<0.01) and ranged from 3.5 to 8.8 L/day/cow. The
farm holding and the milk yield increased with the
plane of nutrition as reflected by the feeding regimen.
However, 2286 of 5332 cows produced milk <5 L per
day. The survey also revealed that among cooked rice
based feeding regimen, feeding cooked rice along
with rice bran, rice straw and allowing the cattle to
graze was followed by the majority (19%) of the
farmers who held 1218 cross-bred dairy cows which
amounted to 22.84% of cows of this study.

It was observed that the quantum of oil cake/
concentrate fed to cattle remained constant at 500 g
per cow per day while the quantum of cooked rice fed
varied.

The quantum of cooked rice fed and incidence
of acidosis in the animals under study are presented
in Table-2. The results indicate that the overall inci-
dence of acidosis in cross-bred dairy cattle fed with
cooked rice was 37.76%. Majority of cross-bred dairy
cows (2768) were fed with 0.5-1 kg of cooked rice,
and it constituted 51.91% of the surveyed cross-bred
dairy cattle. The incidence of acidosis progressively
increased significantly (p<0.05) from 29.00% in cows
fed with 0.5 kg of cooked rice to 69.23% in cows fed
with more than 2.5 kg of cooked rice. However, the
incidence of acidosis remained significantly (p<0.05)
as low as 9.9% in cows not fed with cooked rice
which is suggestive of a correlation between exces-
sive feeding cooked rice and onset of acidosis. It is
also inferred that the magnitude of acidosis increases
with corresponding increase in the quantity of cooked
rice fed to crossbred dairy cattle.

The incidence of laminitis in cows was 2.9% in
the diet not fed with cooked rice and differed signifi-
cantly (p<0.05) with cooked rice-based diet. Among
cooked rice-based diet, the incidence of laminitis
increased progressively (p<0.05) from 9.2% to 37.9%
with the increase in the quantum of cooked rice in the
diet.
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Table-1: Feeding regimen, farm holding, and milk yield of cross-bred dairy cattle maintained by unorganized dairy

farmers of Tamil Nadu, India.

Feeding Regime Number of Percentage of Average Average milk yield
Farmers farmers adopting number of (L/day/cow)*
assessed feeding regimen cattle per

farmer

Grazing and cooked rice 302 9.4 1 3.5

Grazing, green fodder, and cooked rice 372 11.6 1 4.2

Grazing, rice straw, and cooked rice 394 12.3 1 4.4

Grazing, rice straw, rice bran, and 609 19.0 2 4.9

cooked rice

Rice straw, green fodder oil cake, and 311 9.7 2 6.9

cooked rice

Rice straw, green fodder oil cake, rice 176 5.5 2 7.3

bran, and cooked rice

Rice straw, grazing, rice bran, cooked 124 3.9 2 8.8

rice, and concentrate mixture

Feeding regimen without cooked rice 912 28.5 2 6.7

*p<0.01 highly significant among all feeding regimen except in the feeding regimen 5 and 8, Total number of

farms - 3200, Total number of animals - 5332

Table-2: Quantity of rice (cooked) fed and incidence of acidosis in the study animals

SI. No Quantity of No of Percentage Average pH No of Percentage of Percentage
Cooked rice crossbred of crossbred of rumen crossbred crossbred dairy of crossbred
fed dairy cows dairy cows fluid dairy cows cows affected dairy cows
(Kg/Cow/day) affected with with acidosis* affected with
acidosis laminitis*
1 0.0 1728 32.41 6.5 171 9.90 2.9
2 0.5 1538 28.84 6.2 446 29.00 9.2
3 1.0 1230 23.07 6.0 476 38.70 11.8
4 1.5 508 9.53 6.0 249 49.02 15.7
5 2.0 243 4.56 5.9 136 55.97 27.8
6 2.5 59 1.11 5.7 36 61.02 29.4
7 Above 2.5 26 0.49 5.7 18 69.23 37.9

*p<0.05 among treatment group

Discussion

In Tamil Nadu, most dairy farms belong to the
unorganized sector [11], and consequently, they utilize
locally available feed resources for feeding their cows.
Attempts to improve the feeding practices have met with
little success due to the widespread nature of the prob-
lem and adoption of region-oriented traditional feeding
practices [12]. Further farmers share their staple food
(cooked rice) with cows due to special religious senti-
ment, besides in Tamil Nadu, rice is available at a very
subsidized cost to economically weaker sections, which
also largely depend on cows for their survival. Hence,
71.5% of the unorganized dairy farmers feed cooked
rice to their cattle. Cooked rice is fed alone or along with
other feed ingredients, namely, other cereals, oil cakes,
and rice bran [13] which is amply reflected in this survey.

The results of this survey (42.87% of dairy cattle
produce <5 | of milk) correlate with the observation
recorded [14] in the unorganized farms, which indi-
cated that majority of cattle are reared with unbal-
anced feeding regimen and consequently yield low
milk lower than their genetic potential.

The overall incidence of acidosis (37.76%) in
cross-bred dairy cattle fed with cooked rice recorded

in this study concurred with the observations made
else-where [15-17]. The incidence of ruminal aci-
dosis due to the intake of a large amount of cooked
rice and rice gruel has been reported in the neighbor-
ing country as well [18]. Rumen acidosis is associ-
ated with the feeding of diets with higher amounts of
grain [19]. Feeding feeds rich in starch is the cause of
ruminal acidosis in ruminants [20]. A very wet diet
with highly fermented feeds is also prone to induce
acidosis [21]. Similarly, the excessive amount of non-
structural carbohydrates with low neutral detergent
fiber ingestion leads to acidosis [22]. Consumption of
a large amount of rapidly fermentable carbohydrates,
primarily starches, and sugars lead to ruminal acido-
sis [23]. In Bangladesh, it is reported that among the
risk factors of ruminal acidosis, feeding of cooked
rice was highest (50% and 62.5% in cattle and goats,
respectively) followed by feeding of rice gruel (25%)
and feeding jackfruit residue, potato, and bread each
by 12.5% [24].

Cooked rice has rapidly fermentable starch and
less protein which leads to the production of short-chain
volatile fatty acids and lactic acid in the rumen [25].
The available carbohydrate in rice is reported to be
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71.1% [26] whereas it is recommended not to exceed
36% in a feed containing rapidly digestible starch.
It is advocated to provide adequate degradable pro-
tein to ferment available carbohydrate in the ration
to increase microbial protein production and reduces
the fermentation of energy to acids [27] and thereby
reducing the risk of acidosis [28]. Excess feeding of
cereal grains or cereal flours or boiled cereal flour
leads to Subacute Ruminal Acidosis, which requires
the synchronized release of nitrogen to divert car-
bon and hydrogen present in the fermentable organic
matter to synthesize microbial protein [29]. Ruminal
acidosis is defined as a fermentation disorder in the
rumen characterized by a lower than normal ruminal
pH, reflecting an imbalance between microbial pro-
duction, microbial utilization, and ruminal absorption
of volatile fatty acids [30].

Further, the noticeable difference in the inci-
dence of acidosis observed between feeding cooked
rice and those not fed with cooked rice and limited
intake of oil cake indicates that there is a mismatch
between energy and protein supply to these cattle
apart from undernourishment of nutrients [31]. This
indicates that a source of nitrogen needs to be sup-
plemented for energy protein synchrony to augment
microbial biomass production [19]. A major energy
source of organic matter is carbohydrate and nitrogen
can be non-protein nitrogen sources or protein sources
from oil cakes for microbial protein synthesis [32].
Acidosis can be prevented by feeding management
such as reducing the high grain diet and feeding ade-
quate quantity of crude protein with energy for effec-
tive utilization of nutrients in the rumen [22].

The incidence rate of laminitis from surveys
concurs with the reports that ranged from 5.5% to
30% [33]. Nutritional management has been iden-
tified as a key component in the development of
laminitis, particularly the feeding of diets high in
fermentable carbohydrates, which can result in an
acidotic state. The lactic acid and the endotoxins and
histamine released as the rumen flora die are absorbed
systemically and affect the microvasculature of the
growing hoof wall, which can then result in clinical
laminitis [34].

Conclusion

The survey report indicates that more than two-
thirds of farmers in unorganized sector feed cooked
rice and majority of them feed 0.5-1 kg per day per cow
in Tamil Nadu. The incidence of acidosis (37.76%)
and consequently laminitis ranging from 9.2% to
37.9% are widely prevalent in cooked rice-based feed-
ing regimen and are more pronounced (p<0.05) as the
quantity of cooked rice increase. Cooked rice-based
feeding regimen with low quantity and quality of crude
protein as practiced by farmer leads to a mismatch of
energy and protein and consequently acidosis in dairy
cattle. The study points out the importance of protein
supplementation in rice-based feeding regimen to set

right the mismatched supply between nitrogen and
fermentable organic matter in the rumen.

Authors’ Contributions

All the authors conceptualized the manuscript.
Both RM and CV drafted the manuscript. RK and
VL have given the intellectual suggestions. ASSP has
done the statistical analysis part. RM and CV criti-
cally reviewed the manuscript. All the authors have
read and approved the final version of the manuscript.

Acknowledgment

This study forms the part of Ph.D. research
work of the first author at Tamil Nadu Veterinary and
Animal Sciences University, and the authors acknowl-
edge the academic, financial (829/ANN/MVC/2016
Dated 30.08.2016), and infrastructure support from
the University for this study.

Competing Interests

The authors declare that they have no competing
interests.

References

1. Divya, P.I, Prabu, M., Pandian, A.S.S., Senthilkumar, G.
and Varathan, B.J. (2012) Energy use efficiency in dairy
farming of Tamil Nadu. /ndian J. Energy, 1: 50-55.

2. Balakrishnan, V. and Murugeswari, R. (2013) Effect of
TANUVAS GRAND on Milk Production, Abstract at
National Conference on Current Nutritional Concepts
for Productivity Enhancement in Livestock and Poultry.
Madras Veterinary College, Chennai. p170.

3. Devasena, B., Ramana, J.V., Prasad, P.E. and Prasad, J.R.
(2015) Technology adoption regarding feeding manage-
ment of crossbred cattle reared in crop-livestock system in
Chittoor district. Haryana Vet., 54: 56-60.

4. Suresh, R., Balakrishnan, V. and Vasan, P. (2016) A sur-
vey on feeding pattern of rice gruel among the farmers of
northeastern agroclimatic zone of Tamil Nadu. /nt. J. Sci.
Environ. Tech., 5: 2566-2569.

5. Murugeswari, R., Balakrishnan, V., Viswanathan, K.,
Babu, M. and Bandeswaran, C. (2013) Reducing FEED
Cost by Supplementing TANUVAS GRAND® in Dairy
Ration—A Field Report. Abstract at National Conference on
Current Nutritional Concepts for Productivity Enhancement
in Livestock and Poultry. Madras Veterinary College,
Chennai. p191.

6.  Gao, X. and Oba, M. (2014) Relationship of severity of
sub-acute ruminal acidosis to rumen fermentation, chewing
activities, sorting behavior, and milk production in lactating
crossbred dairy cattle fed a high-grain diet. J. Dairy. Sci.,
97:3006-16.

7. Moore, D.S. and George, P.M. (2006) Introduction to the
Practice of Statistics. 5" ed. Freeman, New York. p219.

8. Kleen, J.L., Hooijer, G.A., Rehage, J.J. and Noordhuizen, J.P.
(2003) Subacute ruminal acidosis (SARA): A review. J. Vet.
Med. A Physiol. Pathol. Clin. Med., 50: 406-414.

9. Garrett, E.F., Pereira, M.N., Nordlund, K.V,
Armentano, L.E., Goodger, W.J. and Oetzel, G.R. (1999)
Diagnostic methods for the detection of subacute ruminal
acidosis in dairy cows. J Dairy Sci., 82: 1170-1178.

10. Snedecor, G.W. and Cochran, W.G. (1994) Statistical
Methods. 8" ed. Towa State University Press, Ames.

11. Livestock Census. (2012) 19" Livestock Census. All
India Report based on Quick Tabulation Plan. Ministry of
Agriculture, Department of Animal Husbandry, Dairying
and Fisheries, Government of India, New Delhi.

Veterinary World, EISSN: 2231-0916

467



Available at www.veterinaryworld.org/Vol.11/April-2018/9.pdf

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Rao, S.V.N., Van Den Ban, A.W., Rangnekar, D.V. and
Ranganathan, K. (1995) In: Singh, K. and Schiere, J.B.,

in Understanding Ruminal Acidosis in Dairy Cows. Tri-
State Dairy Nutrition Conference, 21-22 April 2009. p1-12.

editors. Indigenous Technical Knowledge and Livestock. 24. Alam, M., Das, B.C., Hassan, M.M., Ahaduzzaman, Md.,
Handbook for Straw Feeding Systems, ICAR, New Delhi, Faruk, M.S.A. and Hasanuzzaman, M. (2014) Ruminal aci-
India. dosis-a case compilation study in SAQ teaching veterinary
Das, S.K. and Tripathi, H. (2008) Livestock and feeding hospital, Bangladesh. Vet. World, 7: 38-43.
practices in rural Sundarbans delta of India. Anim. Nutr. 25.  Aschenbach, J.R., Penner, G.B., Stumpff F. and Gabel, G.
Feed. Tech., 8: 137-142. (2011) Ruminant nutrition symposium: (Role of fermen-
Garg M.R. and Sherasia, PL. (2015) Ration balanc- tation acid absorption in the regulation of ruminal pH. J.
ing: A practical approach for reducing methanogenesis Anim. Sci., 89: 1092-1107.
in tropical feeding systems. In: Sejian, V., Gaughan, J., 26. Bienvenido, O.J. (1993) Nutritional Value of Rice and
Baumgard, L. and Prasad, C., editors. Climate Change Rice Diet: Rice in Human Nutrition ISSN 1014-3181
Impact on Livestock: Adaptation and Mitigation, Springer, International Rice Research Institute and Food and
New Delhi. p285-301. Agriculture Organization of the United Nations, Rome. p62.
Stefanska, B., Nowak, W., Komisarek, J., Taciak, M., 27. de Ondarza, M.B. (2000) Acidosis. Available from: http://
Barszcz, M. and Skomial, J. (2016) Prevalence and conse- www.milkproduction.com/Library/Scientific-articles/
quence of subacute ruminal acidosis in polish dairy herds. Animal-health/Acidosis/. Accessed on 26-11-2017.
J. Anim. Physiol. Anim. Nutr.,, 101: 605-806. 28. Hardy, A. (2016) Acidosis under Review and can be Helped
Abdela, N. (2016) Sub-acute ruminal acidosis (SARA) by More Protein. Available from: https://www.fginsight.
and its consequence in dairy cattle: A review of past and com/vip/vip/acidosis-under-review-and-can-be-helped-by-
recent research at global prospective. Achiev. Life Sci., more-protein-12959. Accessed on 12-11-2017.
10: 187-196. 29. Murugeswari, R., Balakrishnan, V. and Viswanathan, K.
Kleen, J.L., Upgang, L. and Rehage, J. (2013) Prevalence (2013) Sub Acute Ruminal Acidosis (SARA)-Role of
and consequences of subacute ruminal acidosis in German TANUVAS GRAND® Abstract at International Symposium
dairy herds. Acta Vet. Scand., 55: 48. on “Dairy Value Chain” Madras Veterinary College,
Ruminal Acidosis Associated with Ruminal Bloaty Chennai. p206.
Diarrhoea in a Non-lactating Cow in Bangladesh: A Latest 30. Castillo, C.J., Hernandez, V.P. and Benedito, J.L. (2012)
Case Study. Available from: https://www.researchgate. Update about nutritional strategies in feedlot for prevent-
net/publication/318777066_Ruminal acidosis_associ- ing ruminal acidosis. In: Jenkins, O.P., editor. Advances
ated_with ruminal bloaty diarrhoea in_a non-lactat- in Zoology Research. Vol. 4, Nova Science Publishers,
ing_cow_in Bangladesh a latest case study. Accessed on New York, USA. p1-84.
09-11-2017. 31.  Wanapat, M., Anantasook, N., Rowlinson, P., Pilajun, R.
National Research Council. (2001) Nutrient Requirements and Gunun, P. (2013) Effect of carbohydrate sources and
of Dairy Cattle. 7" Rev. ed. National Academy of Science, levels of cottonseed meal in concentrate on feed intake,
Washington, DC. nutrient digestibility, rumen fermentation and microbial
Beauchemin, K.A., Yang, W.Z. and Penner, G.B. (2006) protein synthesis in young dairy bulls. Asian Aust. J. Anim.
Ruminal Acidosis in Dairy Cows: Balancing Effective Fiber Sci., 26: 529-536.
with Starch Availability. In: Proceedings of the 41 Annual 32. Sehgal, J.P. and Makkar, G.S. (1994) Protein evaluation
Pacific Northwest Animal Nutrition Conference, Vancouver, in ruminants in vitro, in sacco and in vivo protein degrad-
BC. p5-17. ability and microbial efficiency of different protein supple-
Avitech. (2016) Acidosis in Dairy Cattle. Technical ment in growing buffalo calves. Anim. Feed Sci. Technol.,
Release. Available from: http://www.avitechnutrition.com/ 45: 149-158.
download/1476084725 ACIDOSIS%20IN%20DAIRY %20 33.  Nocek, J.E. (1997) Bovine acidosis: Implications on lamini-
CATTLE.pdf. Accessed on 26-11-2017. tis. J. Dairy Sci., 80: 1005-1028.
Hernandez, J., Benedito, J.L., Abuelo, A. and Castillo, C. 34. Radostits,0.M., Gay, C.C., Blood, D.C. and Hinchcliff, K.W.
(2014) Ruminal acidosis in feedlot: From aetiology to pre- (2006) Veterinary Medicine: A Textbook of the Diseases of
vention. Sci. J. World, 2014: 1-8. Cattle, Sheep, Pig, Goats and Horses, Elsevier Saunders,
Beauchemin, K. and Penner, G. (2009) New Developments New York, USA.

seoskoskoskoskoskoskosk

Veterinary World, EISSN: 2231-0916

468





