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Increasing efficiency of milk production through good quality total

mixed ration (TMR) and concentrate mixture

Abstract

The main aims of this project are : 1) to prevent acidosis which is the main
problem of high producing cow in early lactation 2) to increase the proportion of by-
pass protein which is necessary for high producing cows 3) to produce total mixed
ration and concentrate mixtures suitable for different levels of milk production. Twelve
subprojects with 27 experiments were conducted. The result can be summarized as
follows: Grass hay is important for high producing cows to activate rumen motivation,
rumination and sufficient salivation in order to buffer acidosis due to the high
consumption of concentration. Cows consuming silage in combination with high
concentrate showed acidosis symptom which affected milk production, milk composition
and health such as laminitis and emaciation. Buffer and alkali substances such as
NaHCO; and MgO can alleviate acidosis problem at a certain level but the efficiency
was lower than grass hay.

Bypass protein can be easily produced by mixing soybean meal with 0.3%
formaldehyde in an airtight plastic bag and kept for 24 hours. This method can inhibit
protein degradation in the rumen to nearly 100% but allow the digestion in small
intestine to be as high as 99.10% with no harmful residual effect. The cost of treating
was only 0.22 baht/kg soybean meal. The use of formaldehyde treated soybean at 7% in
the concentrate ration fed to milking cows gave similar performances to the group fed
fishmeal but tended to be better than the untreated soybean meal. In addition, it gave
higher profit than the other 2 groups. Although the results in this experiment, with the
cows producing around 17 kg milk/day, showed no significant difference among groups
but bypass protein tended to be necessary for high producing cows.

The suitable cutting age of hay for milking cows should be 60 — 65 days, even
though the younger grass had higher nutritive value. When digestible organic matter and
energy value (ME and NEL) were calculated per unit area (rai) in 120 days, it was found
that 30-day grass had the highest protein content while the 45-day grass had the highest
energy content. However these grass hays had lower fiber and physical structure to

stimulate rumen motivation than the higher age grass.



18

The problem of low nutritive value of old age grass hay could be solved by
supplementing an amount of energy and protein feed such as molasses, corn, rice bran
and soybean meal. This upgraded roughage-mix can be used in a combination with
commercial concentrate with satisfactory result. In the area where plenty of leuceana
trees are available, farmers should be suggested to use them as dairy feed by cutting the
twigs and dried under the sun. The dry leaves can substitute rice bran and soybean meal
in the upgraded roughage-mix.

The home mixed concentrate in this project composed of low price ingredients
such as rice bran, cassava meal, rape seed meal, soybean meal (both treated and normal
types) peanut meal, coconut meal, sunflower meal, molasses, urea (1%), mineral mixed
and buffer (NaHCO; and MgO). The amount and proportion should be relevant to the
requirement of milking cows with regarded of nutrients in roughages. Concentrate mix
in this project gave milking performance comparable to the commercial mix, but had
with lower production cost. In the case of pelleted concentrate, urea level can be as high as
1.5%.

For cows of medium production (around 15 kg milk/day) the use of upgraded ruzi
hay gave satisfactory result comparable to corn silage when both roughages were used in
combination with commercial concentrate. In the area where cassava leaves are
available, they can be used either in the form of silage or hay as an ingredient to upgrade
ruzi hay. The combination of these roughage-mixes with commercial concentrate also
gave good dairy performances comparable to that without cassava leaves.

For low producing cows (around 10 kg milk/day), 6% urea treated rice straw was
considered as a good roughage. The use of this feed in combination with concentrate,
and kept for around 2 — 3 weeks in an airtight plastic bags, gave better quality of high
moisture TMR compared to that of 4% UTS or that of normal rice straw mix with 1%
urea. The freshly mixed TMR (6% urea plus concentrate) when fed to milking cows
gave satisfactory performance and income over feed comparable to the TMR of ruzi
silage.

When normal rice straw or ruzi hay is used as a source of roughage, it should be
upgraded by supplementing with molasses, ground corn, rice bran and soybean meal. In
addition, home made concentrate composed of local available ingredients such as rice

bran, ground corn, soybean meal, coconut meal, molasses, urea (1%) and mineral premix
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was also tested. It gave good dairy performances comparable to the commercial concentrate
with lower production cost and higher income over feed.

In conclusion, the efficient TMR for high, medium and low producing cows
should be composed of roughage-mix and concentrate.  Roughage-mix is the
combination of ruzi hay supplemented with protein source (soybean meal plus rice bran
or dry leuceana leaves or cassava leaves, either in the form of hay or silage) and
carbohydrate source (ground molasses plus corn). These roughage-mixes can substitute
silage without causing acidosis.

The rations used in this project particularly those being recommended, gave
satisfactory level of total solid in milk (=12.5%).

The knowledge and technology gained from this project have been transferred to
public by training 7 groups of farmers. Four pieces of extension papers were produced,
while six and one topics (papers) were published and/or presented at the national and the
international levels, respectively. More publications will be produced in the future. In
addition 8 young researchers were trained though a master degree program of Chiang

Mai University. All results and activities have served all objectives of the project.
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