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LAM PHUOC THANH : OPTIMIZING MILK PRODUCTION, MILK
COMPOSITION, AND METHANE EMISSION IN DAIRY COWS :
FEEDING OILS AND RUMEN UNDEGRADABLE PROTEIN. THESIS
ADVISOR : ASSOC. PROF. WISITIPORN SUKSOMBAT, Ph.D., 217 PP.

DAIRY COW/MILK PRODUCTION/MILK COMPOSITION/MILK FATTY
ACID/METHANE PRODUCTION/OIL/RUMEN UNDEGRADABLE PROTEIN

Experiments 1 and 2 were conducted to evaluate the effects of supplementing
either linseed oil (LO) or sunflower oil (SO) or both together with fish oil (FO) at 3%
DM in dairy cattle diet on milk yield, milk composition, milk fatty acid (FA) profiles,
gas production, methane (CH,4) production, ruminal fermentation, and digestibility.
The treatments included : 1) basal diet without oil addition (Control), 2) LO and FO
(LOFO), 3) SO and FO (SOFO0), and 4) LO, SO and FO (MIXO). No change was
detected for milk yield, but the SOFO depressed (P < 0.05) milk fat yield and
concentration. The LOFO increased milk cis-9,trans-11 conjugated linoleic acid
(CLA) and n-3 polyunsaturated fatty acids (PUFA) while the MIXO improved
preformed FA and unsaturated fatty acids (UFA). Inclusion of oil mixtures reduced (P
< 0.01) gas production at 48 h and CH,4 production at 24 h incubation. The LOFO and
SOFO reduced (P < 0.05) microbial crude protein (MCP), in vitro true digestibility
(IVTD), in vitro organic matter digestibility (IVOMD), and in vitro neutral detergent
fiber digestibility (IVNDFD). To improve milk UFA and to reduce CH, production
without affecting digestibility, an ideal oil inclusion would be M1XO.

Experiments 3 and 4 were conducted to test the effects of replacing concentrate
in dairy cattle diet with either roasted soybean meal (SBM) or corn distiller dried grains
with solubles (CDDGS) or both on milk yield, milk composition, net income, gas

production, CH,4 production, ruminal fermentation, and digestibility. The treatments



included : 1) basal diet without feed substitution (Control), 2) roasted SBM replaced for
concentrate (R-SBM), 3) CDDGS replaced for concentrate (DDGS), and 4) roasted
SBM plus CDDGS replaced for concentrate (SB-DG). The treatments had no effect on
milk composition while milk yield increased (P < 0.01) in the SB-DG. Net income was
increased (P < 0.05) after 5™ week feeding with the greatest value in the SB-DG. All
treatments had lower (P < 0.001) CH4 production compared with the control. The
DDGS reduced total volatile fatty acid (VFA) concentration, MCP, and IVOMD (P <
0.05). To improve milk yield and net income and to mitigate CH, emission without
affecting rumen fermentation, the SB-DG would be an ideal approach.

Experiments 5 and 6 were designed to determine the effects of feeding oil
mixture and rumen undegradable protein (RUP) in dairy cattle on milk yield
responses, feed efficiency, milk FA profiles, gas production, CH,4 production, ruminal
fermentation, and digestibility. The diets included : 1) basal diet without oil and RUP
addition (Control) and 2) roasted SBM plus CDDGS replaced for concentrate then
supplemented with a mixture of LO, SO and FO at 3% DM (Treatment). The treatment
had no effect on milk yield, but reduced milk fat yield (P < 0.001). Feed efficiency
(Milk/DMI) was improved (P = 0.06) by the treatment. The treatment had higher (P <
0.001) proportions and yields of milk cis-9,trans-11 CLA and n-3 PUFA, but lower (P
< 0.001) n-6/n-3 ratio. The treatment reduced (P < 0.05) gas and CH,4 production. The
treatment also decreased (P < 0.001) total VFA concentration, IVTD, and IVNDFD.
Overall, enrichment of healthy FA in milk and mitigation of CH,4 production in dairy
cattle was achieved by feeding LO, SO, and FO at 3% DM along with roasted SBM
and CDDGS partially replaced for concentration. However, feeding unprotected oil

mixture at 3% DM and RUP could cause detrimental effects on milk fat synthesis.
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