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This perspective article provides a feasible ideology based on
which modern ruminant enterprises will learn to vigilantly include
mixtures of hard and soft cereal grains in optimizing rumen environment. Subacute Rumen Acidosis (SARA), variably defined as
a common and economically important metabolic disease, occurs
arguably when rumen pH declines below 5.8-6 for a long-lasting
period of time of several hours [1-3]. Prolonged SARA reduces
high-producing dairy and beef cattle rumen health. As a result,
microbial protein synthesis efficiency drops and microbial population diversity adversely changes [2,4,5]. Meanwhile, endotoxins
released from disturbed microbes enter circulation and mediate
inadequately known mechanisms towards triggered inflammatory
responses and reduced immune function [1,6,7]. As a result of rumen and splanchnic distress, harmonic nutrient and substrate uptake and use by mammary and muscle tissues are impaired. This
cascade results in major losses in productivity, health and farm
economics [4,8].
A main factor in development of SARA is cereal grains feeding
management [3,8]. Soft grains notably barley and wheat are usually
highly fermentable early post-feeding. As such, their feeding carries significant risks to maintaining healthy and functional rumen
and microbial metabolism [9-11]. Optimizing global approaches
in processing and feeding of soft grains for high-yielding ruminants has recently been emphasized [12,13]. On the other hand,
harder grains of mainly different corn and sorghum varieties are
rather slowly degradable and, thus, their provision could reduce
rumen fermentation rate shortly post-feeding. However, durably
slow degradation rate may not be considered optimal from a microbial yield perspective. This is because rather slower degradability may increase the likelihood for asynchronous substrate supply
to microbes for mass production [1,14]. Therefore, it is contem-

plated that feeding selected categories of cereal grains including
different soft and hard kernels provides diverse microbial groups
with variably fermentable starch types and protein compounds.
Such an exclusive but versatile and resourceful substrate supply
can improve microbial metabolism and health. Furthermore, cereals altogether create a more suitable environment for gradual
and successful absorption of organic acids any accumulation of
which severely compromises rumen function [5].
As cereal grains usually constitute more than one third of ruminant diets and almost all of the concentrate starch, development
of prudent strategies in their dietary inclusion form, rate, combination, and time are of utmost significance. This article yields
a practical perspective to optimize starch and nitrogen use by
modernized ruminants through optimal dietary adoption of differently degradable grains. Future research will need to enlighten
the many angles of the perspective at animal, organ, tissue, cell
and gene levels.

Acknowledgments
The Iran’s Ministry of Science Research and Technology, National Elite Foundation, and University of Zanjan are gratefully
acknowledged for supporting the author’s global programs of optimizing science edification in the third millennium.

References 					
[1]. Nikkhah A. (2010) Barley grain for ruminants: A global treasure or tragedy.
J.Anim. Sci. Biotechnol 3: 22-29.
[2]. National Research Council (NRC). (2001) Nutrient Requirements of Dairy
Cattle. (7th rev. Edtn) National Acad. Sci. Washington, DC.
[3]. Stone WC. (2004) Nutritional approaches to minimize subacute ruminal
acidosis and laminitis in dairy cattle. J. Dairy Sci. 87: E13-E26.
[4]. Kleen JL, Cannizzo C. (2012) Incidence, prevalence and impact of SARA in
dairy herds. Anim. Feed Sci. Technol. 172(1, 2): 4-8.
[5]. Krause KM, Oetzel GR. (2006) Understanding and preventing subacute
ruminal acidosis in dairy herds: a review. Anim. Feed Sci. Technol. 126: 215236.
[6]. Nikkhah A. (2011) Optimizing barley grain use by dairy cows: a betterment
of current perceptions. In Progress in Food Science and Technology. Volume
1. Edited by Greco AJ. Nova Science Publishers, Inc, NY, USA. 165-178.
[7]. Nikkhah A. (2011) Barley grain for rumen and ruminants: over-modernized
uses of an inimitable fuel. In Barley: Production, Cultivation and Uses. Edited by Elfson SB. Nova Science Publishers, Inc, NY, USA. 247-258.
[8]. Owens FN, Secrist DS, Hill WJ, Gill DR. (1997) The effect of grain source
and grain processing on performance of feedlot cattle: a review. J. Anim. Sci.
75: 868-879.
[9]. Nikkhah A. (2014) Steam bioprocessing philosophy of cereals for ruminants: time for a new history. J. Bioprocess. Biotech. 4:5. http://dx.doi.
org/10.4172/2155-9821.1000e114.
[10]. Nikkhah A. (2014) Bioprocessing of barley for food-producing ruminants: A workable dilemma. J. Bioproces. Biotechniq. 4:4. http://dx.doi.
org/10.4172/2155-9821.1000e113.

Akbar Nikkhah (2015) Cereals Bond Trounces Subacute Rumen Acidosis. Int J Vet Health Sci Res. 3(1e) 1-2

1

http://scidoc.org/IJVHSR.php
[11]. Soltani A, Ghorbani GR, Alikhani M, Samie A, Nikkhah A. (2009) Ground
versus steam-rolled barley grain for lactating cows: a clarification into conventional beliefs. J. Dairy Sci. 92: 3299-3305.
[12]. Nikkhah A. (2014) Bioprocessing of soft cereals for postmodern ruminants:
Ascertaining decades of uncertainty. J. Bioprocess. Biotechniq. 4:6. http://
dx.doi.org/10.4172/2155-9821.1000e116

[13]. Nikkhah A. (2014) Bioprocessing philosophies of wheat grain for ruminants:
A postmodern analysis. J. Bioproces. Biotechniq. 4:6. doi: 10.4172/21559821.1000e115.
[14]. Nikkhah A. (2013) Chronophysiology of ruminant feeding behavior and
metabolism: an evolutionary review. Biol. Rhythm Res. 44(2): 197-218.

Akbar Nikkhah (2015) Cereals Bond Trounces Subacute Rumen Acidosis. Int J Vet Health Sci Res. 3(1e) 1-2

2

