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JIRAVAN KHOTSAKDEE : THE EFFECTS OF SUNFLOWER OIL AND
NITRATE LEVELS ON METHANE PRODUCTION, NUTRIENT
DIGESTIBILITY AND GROWTH PERFORMANCE IN MEAT GOATS FED
WITH DIFFERENT ROUGHAGE QUALITY. THESIS ADVISOR : ASSOC.

PROF. PRAMOTE PAENGKOUM, Ph.D., 125 PP.
SUNFLOWER OIL/NITRATE/METHANE /QUALITY ROUGHAGE

The aims of this thesis were to investigate the effects of sunflower oil and
nitrate levels on methane production, nutrient digestibility and growth performance in
meat goats fed with different roughage quality. This research was divided into
3 experiments as follows : The first experiment was divided into 2 sub-experiments.
The experiment was carried out to study the effects of sunflower oil and nitrate levels
in vitro through the use of a gas production technique. This experiment was designed
as a completely randomized 3x4 factorial arrangement. Factor 1 had three levels of
sunflower oil (0%, 3%, and 6% of the total diet) and Factor 2 had four levels of nitrate
(0%, 1%, 2%, and 3% of the total diet). In experirrient 1.1, rice straw was used as a
roughage source and pangola grass hay was used as a source of roughage in
experiment 1.2. Both experiments (1.1 and 1.2), made use of the same diet
concentrate. The results showed that the 6% sunflower oil diet with 2% of nitrate
resulted in decreased methane production, but the diet with 3% nitrate increased
organic matter digestibility, while volatile fatty acids were increased when
supplemented with 3% sunflower oil and 2% nitrate.

The second experiment was conducted to investigate the effect of roughage
quality on nutrient digestibility, rumen fermentation and rumen microbes. This

experiment was divided into 2 sub-experiments according to roughage quality. The
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experiment was designed in a 4x4 Latin square with a 2x2 factorial arrangement.
Factor 1 had two levels of sunflower oil (3% and 6% of the total diet) and Factor
2 had two levels of nitrate (2% and 3% of the total diet) selected on the basis of the
best results from experiments 1.1 and 1.2. The result showed that the N-balance
increased, but the total bacteria count and population rumen microbes (Prevotella
bryantii and Prevotella ruminocola) decreased with sunflower oil. Providing
increased levels of nitrate supplement alone increased the concentration of acetate and
acetate:propionate ratio, but did not have a negative influence on feed intake, nutrient
digestibility, rumen fermentation and NH3-N. It also decreased rumen microbes. The
third experiment was to study the level of nitrate supplementation in combination with
the quality of roughage on growth performance and essential fatty acid accumulation
in goat meat. The experiment was designed in a 2x2 factorial arrangement in a
randomized complete block design (RCBD). Factor 1 was levels of nitrate (2% and
3%) and Factor 2 was quality of roughage (low and high). The results showed that
high-quality roughage increased feed intake, growth performance, percentage of
carcass, meat color, protein content and essential fatty acids in meat. In addition,
carcass percentage increased with increasing levels of nitrate. The combination of
high-quality roughage and 3% nitrate provided optimal increases in PUFA and CLA

in meat.
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