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ABSTRACT

This study was conducted to investigate the relationship between changes of rumen microflora and bloat in Jersey cow. Jersey cows
(control age: 42 months, control weight: 558kg; treatment age: 29 months, treatment weight 507kg) were fed on the basis of dairy
feeding management at dairy science division in National Institute of Animal Science. The change of microbial population in rumen
was analyzed by using next generation sequencing (NGS) technologies due to metabolic disease. The diversity of Ruminococcus
bromii, Bifidobacterium pseudolongum, Bifidobacterium merycicum and Butyrivibrio fibrisolvens known as major starch fermenting
bacteria was increased more than 36-fold in bloated Jersey, while cellulolytic bacteria community such as Fibrobacter succinogenes,
Ruminococcus albus and Ruminococcus flavefaciens was increased more than 12-fold in non-bloated Jersey. The proportion of
bacteroidetes and firmicutes was 33.4% and 39.6% in non-bloated Jersey’s rumen, while bacteroidetes and firmicutes were 24.9% and
55.1% in bloated Jersey’s. In conclusion, the change of rumen microbial community, in particular the increase in starch fermenting
bacteria, might have an effect to occur the bloat in Jersey cow.
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Item Diet
Ingredients, kg
Concentrate 9.0
Soybean meal 1.0
Corn silage 23.0
Hay 4.0
Alfalfa 3.5
Timothy 3.0
Vitamin and minerals 0.3
Total 43.8
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Figure 1. The heat map analysis of starch - digesting bacteria in the rumen by the metabolic disorder in Jersey cow.
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Figure 2. The relative abundance of major starch - digesting bacteria by the metabolic disorder in Jersey cow.
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Figure 3. The relative abundance of cellulolytic bacteria by the metabolic disorder in Jersey cow.
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Figure 4. The relative abundance of bacteria (phylum) by the metabolic disorder in Jersey cow.

- 110 —



The Study on the Relationship between Changes of Rumen Microflora and Bloat in Jersey Cow

B. pseudolongum, B. merycicum 2 B. fibrisolvens 52} 72
Ad Ealltsel - i) 369 =tk v qka=g] tE
9} AHst A=Al SQl= F succinogenes, R. albus 2 R.
Sflavefaciens 52} &2 T3 A4 wall vlE2> A
ol T T o R QIS HARY- thn] 124 Skt o] 9}
A AdE B o, S Wl #F 7Rl R bromi,

pseudolongum, B. merycicum 2 B. fibrisolvens s} 2 A

O

p:;

¥ RaFES] FAT S 9] W pH Ast 9 ks A

% 378 2APT ot ANF Aao) BFS WEow

g sl wAE o] gl Ao wvEn:
V. Ab A

2 ATE FENTA AT A S PI01269701-
B W}Eﬂ;ﬁ} } ) v AE W W 5AAMgTRe] Al
Yol o] o]Fxl ALY
= 201895 sEXTH FAkgstY AEAdTd

A eakgel ol

B AT

(1)

JESRL

VI. REFERENCES

Cheng, K.J., McAllister, T.A., Popp, J.D., Hristov, AN., Mir, Z., and
Shin, H.T. 1998. A review of bloat in feedlot cattle. Journal of
Animal Science. 76: 299-308.

Grilli, D.J., Mrazek, J., Fliegerova, K., KopeCny, J., Lama, S.P., Cucchi,
M.E.C., Sosa, M. A., and Arenas, G. N. 2016. Ruminal bacterial
community changes during adaptation of goats to fresh alfalfa
forage. Livestock Science. 191:191-195.

Hironaka, R., Miltimore, J.E., McArthur, J.M., McGregor, D.R., and
Smith, E.S. 1973. Influence of particle size of concentrate on rumen
conditions associated with feedlot bloat. Canadian Journal of Animal
Science. 531:75-80.

Howarth, R.E., Cheng, K.J., Majak, W., and Costerton, J.W. 1986.
Ruminant bloat. In Proceedings of 6th International Symposium on
Ruminant Physiology, Banff (Canada). pp.10-14.

Koike, S., and Kobayashi, Y. 2001. Development and use of competitive
PCR assays for the rumen cellulolytic bacteria: Fibrobacter succinogenes,
Ruminococcus albus and Ruminococcus flavefaciens. FEMS microbiology
letters. 204:361-366.

Majak, W., McAllister, T.A., McCartney, D., Stanford, K., and Cheng,
K.J. 2003. Bloat in cattle. Alberta Agriculture Food and Rural
Development Information Packaging Centre: Edmonton, Canada. pp.
1-24.

Min, B.R., Pinchak, W.E., Anderson, R.C., Fulford, J.D., and Puchala,
R. 2006. Effects of condensed tannins supplementation level on
weight gain and in vitro and in vivo bloat precursors in steers
grazing winter wheat. Journal of Animal Science. 84:2546-2554.

Pitta, D.W., Pinchak, W.E., Dowd, S.E., Osterstock, J., Gontcharova, V.,
Youn, E., and Wickersham, T.A. 2010. Rumen bacterial diversity
dynamics associated with changing from bermudagrass hay to
grazed winter wheat diets. Microbial Ecology. 59:511-522.

Pitta, D.W., Pinchak, W.E., Dowd, S., Dorton, K., Yoon, I., Min, B.R.,
Fulford, J.D., Wickersham, T.A., and Malinowski, D.P. 2014.
Longitudinal shifts in bacterial diversity and fermentation pattern in
the rumen of steers grazing wheat pasture. Anaerobe. 30:11-17.

Pitta, D.W., Pinchak, W.E., Indugu, N., Vecchiarelli, B., Sinha, R., and
Fulford, J.D. 2016. Metagenomic analysis of the rumen microbiome
of steers with wheat-induced frothy bloat. Frontiers in Microbiology.
7(689), https://doi.org/10.3389/fmicb.2016.00689.

Russell, J.B., and Dombrowski, D.B. 1980. Effect of pH on the efficiency
of growth by pure cultures of rumen bacteria in continuous culture.
Applied and Environmental Microbiology. 39:604-610.

Sreedhar, S., and Sreenivas, D. 2015. A study on calf mortality and
managemental practices in commercial dairy farms. Livestock
research international. 3:94-98.

Waldner, C.L., Kennedy, R.I., Rosengren, L., and Clark, E.G. 2009. A
field study of culling and mortality in beef cows from western
Canada. The Canadian Veterinary Journal. 50:491-499.

Wang, Y., Majak, W., and McAllister, T.A. 2012. Frothy bloat in
ruminants: cause, occurrence, and mitigation strategies. Animal Feed
Science and Technology. 172:103-114.

Weimer, P.J. 1993. Effects of dilution rate and pH on the ruminal
cellulolytic bacterium Fibrobacter succinogenes S85 in cellulose-fed
continuous culture. Archives of Microbiology. 160:288-294.

Xia, Y., Kong, Y., Seviour, R., Yang, H.E., Forster, R., Vasanthan, T.,
and McAllister, T. 2015. In situ identification and quantification of
starch-hydrolyzing bacteria attached to barley and corn grain in the
rumen of cows fed barley-based diets. FEMS Microbiology
Ecology. 91: fiv077, doi:10.1093/femsec/fiv077

Ze, X., Duncan, S.H., Louis, P., and Flint, H.J. 2012. Ruminococcus
bromii is a keystone species for the degradation of resistant starch
in the human colon. The ISME Journal. 6:1535-1543.

(Received : March 27, 2018 | Revised : June 20, 2018 | Accepted : June

21, 2018)

- 111 -



