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Abstract
Livestock farming is an important source of livelihood in developing countries including India. The production of

livestock feeds and fodders is reducing due to the growing human population. Due to a shortage of good quality feeds and
fodders, ruminants are mostly fed on crop residues that do not fulfill nutrient requirements for higher production.
Complete feed block is a practical useful technology to provide balanced nutrition and to obtain optimum production from
ruminant animals. This is one of the greatest ways of improving the utilization of locally available feed ingredients. In
addition to this, agro-industrial by-products and non-conventional feedstuffs can be incorporated in complete feed block
to minimise feeding and transportation cost, and maximise production. In this feeding method, animals are unable to
make choices due to uniform mixing of feed ingredients which results in uniform load on the rumen and thus reduces
fluctuation in the release of ammonia for more efficient utilization of non-protein nitrogen. Feeding of complete feed block
is a noble way to increase the voluntary feed intake in ruminants. It also improves nutrient utilization by stabilizing rumen
fermentation. Besides having many advantages like cheaper storage cost, easy transportation and handling, it is also
helpful to provide nutrient requirements during the season of fodder scarcity.
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Introduction
The livestock sector is a survival

enterprise for a major part of the Indian as well
as world population. Nutritional security,
income generation and employment are some
important aspects related to the livestock
industry. In a country like India, about 70% of
farmers are of marginal and landless category
and income from milk makes a significant
contribution in sustaining their livelihood. Due
to human population pressure, feed and fodder
availability has become the major constraint in
the development of the livestock industry
(Beigh et al. ,  2017). Proper nutrition and
management are crucial to obtain maximum
productivity in dairy cows (Dixit et al., 2020).
In developing countries like India, ruminant
animals are primarily maintained on crop
residues which are not optimum for maintaining
good health and production. To obtain
maximum production, there is a need for easily
available feed that fulfills the nutrient
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requirements of animals. In such cases,
complete feed block (CFB) helps in providing
a balanced ration to the animals, thereby
improving productive performance and income
generation. CFB has several benefits like
cheaper storage, easy transportation, handling
and meet multi-nutritional deficiency. CFB is
recommended by several workers (Yadav
et al. ,  1990; Raghuvansi et al. ,  2002;
Vaithiyanathan et al., 2004) to improve rumen
microbial efficiency. This practice stabilizes
rumen fermentation, reduces fermentation loss,
and thereby ensures better util ization of
ammonia (Prasad et al., 2001). Densified CFB
can also be used as a carrier of prophylactic
medicines. Different supplements, feed
additives, anthelmintics, neutraceuticals can be
added to CFB for enhancing nutritional quality.
It is an efficient technology to utilize low-cost
crop residues and by-products that reduce the
requirement of conventional feed and
ultimately reduces the feed cost. Preparation of



CFB aids in the conservation of seasonally
available crop residues to make them available
during the scarcity period. Moreover, it
provides great relief in feeding livestock during
natural calamities due to its compactness and
long shelf life.

Processing and use of complete feed block
The process of making CFB includes

grinding of concentrates followed by mixing
and addition of feed additives. Again, this is
followed by uniform mixing of the ingredients
and roughages in proper proportion with
molasses and suitable binders in a mechanical
mixer or manually. Finally,  the weighed
quantity of mixed material is transferred to the
feed block machine to make CFB.

CFB should be introduced gradually as
the gradual increase in amount helps animals
in adapting the feed. This is important when
animals went through a degree of underfeeding
as intake can be faster than normal. Control of
feeding time is the best way to restrict intake
during the adaptation period. Feed blocks
containing urea should not be given to
monogastric animals or to pre ruminant calves
and young kids and lambs below three months
of age as they are not able to use ammonia
generated from urea efficiently, thus leads to
intoxication.

Importance of complete feed block during
lean seasons

The shortage of feeds and fodders has
been a persistent problem affecting the livestock
industry (Karangiya et al., 2016). Moreover,
harsh weather conditions and natural calamities
also reduce the availability of feeds. In such
situations, easily available feeds are needed that
furnishes the nutrient requirements of the
animals cost-effectively. CFB can be helpful
during feed scarcity to maintain body weight
in animals (Chaturvedi et al., 2014). Densified
CFB is a great way of improving the nutritive
value of poor-quality roughages (Salem and
Nefzaoui, 2003). Moreover, CFB is compact,
needs very little storage so can be easily

transported from one place to another which
makes it an important feed source during the
time of scarcity and natural calamities.

Effects of feeding complete feed block on
different performance parameters
Nutrient intake: The physical form of diet
affects the consumption rate in animals, which
generally increases with densification. Various
studies have shown enhancement in nutrient
intakes of animals fed CFB. Improved dry
matter (DM) intake was observed by
Raghuvansi et al. (2007) in lambs fed CFB
compared to those maintained on grazing with
supplementation of concentrates. They
concluded that the physical nature of the feed,
as well as the post-ingestion phenomenon, was
accountable for higher DM intake. Munasik et
al. (2015) observed higher OM (organic matter)
intake in cows fed CFB in the form of cube,
cylinder and ball compared to separate feeding
of roughages and concentrates indicating the
efficient utilization of feed in CFB fed cows.
Feeding of CFB improved DM intake in calves
(Das et al., 2004a) and  crude protein (CP)
intake in crossbred cows compared to separate
feeding of roughages and concentrates (Haloi
et al., 2020). Likewise, Sarker et al. (2019)
reported that total mixed ration (TMR) as block
and mash form improved the DM and CP intakes
in red Chittagong cows compared to feeding
of roughages and concentrates separately in a
conventional manner. The  higher nutrient
intakes were might be the consequences of
higher nutrient density of the rations. Verma et
al.  (1996) also noticed higher DM and
digestible DM intake in buffaloes on block form
compared to the mash form of diet. They stated
that higher bulk density in CFB (3.90 times
greater than its mash form) resulted in a higher
intake of DM. Singh et al. (2007) observed 30%
higher DM intake in crossbred calves fed CFB
than those fed on mash feed as the calves on
CFB were unable to make selection which led
them to eat more. Conversely, some of the
workers did not observe an alteration in DM
intake on feeding CFB (Samanta et al., 2003;
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Afzal et al., 2009; Singh et al., 2016) which
may be due to a similar plane of nutrition among
different experimental groups.
Nutrient utilization: Feeding of CFB is
advantageous in utilizing low-grade roughages
(Afzal et al., 2009; Saijpaul et al., 2016; Singh
et al., 2016). It gives scope for using cheap
ingredients and locally available by-products
for economic livestock feeding. CFB feeding
improves nutrient utilization as a complete diet
stabilizes ruminal fermentation (Lailer et al.,
2005). Raghuvansi et al. (2007) noticed
improved OM, CP and energy digestibility in
lambs maintained on CFB diet than those on
grazing with concentrates supplementation.
They did not find significant differences in DM
digestibility between the two groups. Improved
digestibility coefficient of various nutrients viz.
DM, CP, EE (ether extract) and NDF (neutral
detergent fibre) were observed by Sarker et al.
(2019) in cows fed TMR as block and mash in
comparison to cows on separate feeding of
roughages and concentrates, while the
digestibility coefficient of ADF (acid detergent
fibre) did not change among the groups. In
contrary to this report, Lailer et al. (2010) did
not notice statistical significance in terms of
DM, EE and CF (crude fibre) digestibility
among buffaloes on CFB and conventional diet
(separate feeding of roughages and
concentrates). Karimizadeh et al.  (2017)
noticed better digestibility of DM, CP, NDF and
ADF in lambs fed CFB than mash and pelleted
diet . They observed the rumen protozoa
population (RPP) among the experimental
groups and associated the higher nutrient
digestibility with higher (RPP) in the CFB diet.
The whole Entodinimus spp., Diplodinium spp.
and Epidinium spp. were higher on the CFB diet
than the other diets. About 16 to 30% of total
rumen microbial fibre digestion is accomplished
by protozoa (Lee et al., 2000; Jabari et al.,
2014). According to Jabari et al. (2014), these
species have a high ability to degrade cellulose
and hemicellulose. Samanta et al. (2003) did
not observe significant differences in the

digestibility coefficient of DM, OM, CP, CF and
NFE in mash fed or CFB fed Barbari goats.
Similar results were obtained from Verma et al.
(1996) in Murrah buffaloes and Singh et al.
(1998) in buffalo calves.
Growth performance: The CFB is an
innovation to ensure balanced nutrient supply
and optimal production in domestic animals.
Various studies have observed the advantages
of feeding CFB on the growth performance of
animals. Chaturvedi et al. (2014) concluded
that supplementation of complete feed in block
form to grazing ewes during scarcity period in
the semi-arid region was helpful in sustaining
their body weight (BW) due to the better
nutrient availability than unsupplemented ewes
maintained on sole grazing. Unlikely, Sharma
et al. (2010) did not find a significant difference
in average daily body weight gain (509, 556
and 496 g/day) of crossbred calves fed either
wheat straw ad libitum and concentrate mixture
separately in conventional form or the wheat
straw-based complete feed in mash and block
form. The similar nutrient digestibility might
have resulted in similar average daily body
weight gain among the groups. Nagalakhsmi
and Reddy (2011) reported that feeding
complete feed in block form led to higher
average daily body weight gain and nitrogen
retention compared to complete mash feed in
lambs. Karimizadeh et al. (2017) also observed
higher average body weight gain in lambs
receiving CFB than mash and pelleted diet. The
higher body weight was probably due to the
higher nutrient digestibility in CFB fed lambs.
Furthermore, higher BW gain was recorded by
Singh et al. (2007) in crossbred calves fed CFB
in comparison to mash form of the same
complete feed. Ghosh and Chatterjee (2011)
inferred that feeding of Maize stover-based
complete feed in block form compared to straw
and tree leaves-based diet supplemented with
concentrate mixture in conventional form did
not have an adverse effect on BW change in
yaks during winter. Similarly, Singh et al.
(2016) did not observe a significant difference
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in average daily body weight gain between
crossbred calves fed on wheat and rice straw-
based complete feed either as CFB or mash diet.
The similar nutrient digestibility might be the
reason for similar average daily body weight
gain among the groups.
Blood profile: Several workers have noticed that
feeding of CFB did not have adverse effects on
blood profile. Plasma urea nitrogen generally
indicates dietary CP intake. It also indicates the
ratio of dietary CP to ruminally fermentable OM
and ruminal protein supply. Feeding of complete
feed in block form increased the concentration
of blood urea nitrogen (BUN) compared to mash
and pelleted form in lambs but did not affect the
concentration of glucose (Karimizadeh et al.,
2017). Higher BUN may be related to more CP
intake from the CFB diet. Samanta et al. (2003)
reported that change in concentration of blood
glucose, plasma urea nitrogen and total protein
was not significant when the complete diet was
given as block and as such in Barbari goats.
Sharma et al. (2010) observed similar serum
glucose, total protein, albumin and globulin
concentrations when calves were fed with
roughages and concentrates separately or
complete feed as block or mash diet. Singh et al.
(2016) fed CFB and conventional diet (separate
feeding of roughages and concentrates) to
crossbred calves but did not observe a significant
difference in glucose, total protein, albumin and
globulin concentration in serum.
Milk yield and composition: Uniform mixing
of roughage and concentrate and its
densification increase energy density of ration
thus improve performance in dairy animals
(Reddy et al. ,  2003). Medhi et al. (2016)
reported that feeding of complete feed in block
form improved the lactation performance of
yaks compared to those on free grazing during
winter. Wanapat et al. (1999) also observed
that feeding of high-quality feed block (HQFB)
improved milk yield in comparison to separate
feeding of roughages and concentrates in
lactating dairy cows since it furnished the
additional and essential nutrients required for
milk production on a continuous basis.

Likewise, during an on-farm trial, Das et al.
(2004b) also observed higher average milk
yield in CFB fed lactating buffaloes than those
on mash feeding. Contrary to this report,
Samanta et al. (2008) found that feeding wheat
straw and grass-based densified blocks to
lactating crossbred cows had no significant
effect on milk yield compared to those fed the
mash diet. Similarly, Munasik et al. (2015)
found no significant difference in milk
production of dairy cattle fed CFB, and
roughages and concentrates separately in a
conventional way. This was presumably due
to the similar DM digestibility in all diets.

 Feeding of CFB diets to dairy animals
has different effects on milk composition. Haloi
et al. (2020) reported higher milk fat
percentages in crossbred cows fed CFB and
TMR compared to those fed with roughages and
concentrate separately, with no effect on milk
total solids (TS), solid-not-fat (SNF) and milk
protein content. They concluded that higher fat
percentages might be related to higher NDF
intake in CFB and TMR diets. Lailer et al.
(2010) stated that feeding wheat straw and bajra
straw-based CFB has a similar effect on milk
yield and milk constituents (Fat, SNF and TS).
Similarly, Haloi et al. (2021) reported that
feeding of CFB did not affect pH, titratable
acidity (%) and specific gravity of milk in
crossbred cows. As per the report of Sarker
et al. (2019), feeding of TMR in block or mash
form was beneficial for milk production over
feeding roughages and concentrates separately
in red Chittagong cows. They associated the
improved milk yield with higher CP intake in
cows fed mash and block form of TMR. They
also reported increased fat and SNF percentages
of milk on TMR feeding as mash and block in
comparison to separate feeding of roughages
and concentrates. However, protein and lactose
content was not affected.

Complete feed block has great importance
in ruminant feeding for providing balanced
nutrition and reducing feed wastage, but its use
is still restricted to the organized farms. As
various types of costly machinery are needed

Complete feed blocks for ruminants 13



for preparing CFB, this technology is not
economically viable for small and marginal
livestock farmers. To extend this technology to
the field, attempts should be made in providing
small-scale machinery for disintegrating forage,
blending ingredients and making feed blocks for
the farmers. Thus to make this technology useful
for farmers more efforts are needed.

Conclusion
The CFB plays an important role in

supplying balanced rations to ruminants for
sustainable livestock farming. Apart from

augmenting the production potential of animals,
it also reduces feed wastage and selective
feeding, and thus reduces the feed cost. So, CFB
feeding in ruminants is more preferable to
conventional feeding of roughages and
concentrates separately and it can be practically
adopted by farmers for feeding ruminant
livestock on large scale. Though, lots of efforts
are still required to extend this technology to
the field.
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