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ABSTRACT
E 17280

The objectives of this investigation were to examine effects of soluble protein
and carbohydrate on ruminal fermentation, microbial protein synthesis and milk
production in dairy cows fed low quality roughage.

Experiment 1: The objective of this experiment was to determine the effects
of soluble protein and carbohydrate in vitro experiments on IVDMD and fiber
digestion, gas production and interrelationships between IVDMD and gas production.
Sixteen substrates (Experiment 1.1) were compared in a completely randomized
designed with a 2 x 2 x 4 factorial arrangement to determine the effect of soluble
protein (N) and carbohydrate (non-fiber carbohydrate, NFC) on IVDMD. Cellulose
and rice straw were used as the basal forage component of the substrate. The factors
were fiber source as substrate (250 mg cellulose or rice straw), soluble N (0, 50 mg
added trypticase) and NFC (0 NFC, 100 mg starch, 100 mg sugar, or 50 mg starch
plus 50 mg sugar). Addition of either soluble N or NFC source improved IVDMD of
both cellulose and rice straw (P<0.01) at 48 h post fermentation. However,
supplementation of soluble N and either sugar or starch, higher IVDMD compared to
supplementing a mixture of sugar and starch as NFC (70.5, and 70.4 vs. 65.5%,
respectively; P<0.01). Experiment 1.2 was to examine the effect of varying levels of

soluble N and NFC on vomp of rice straw. Twenty five substrates were used in a

completely randomized design with a 5 x 5 factorial arrangement. The main effects

being the level of soluble N (0:100, 25:75, 50:50, 75:25, or 100:0% of urea:trypticase
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being the level of soluble N (0:100, 25:75, 50:50, 75:25, or 100:0% of urea:trypticase
in the total CP) and NFC (0:100, 25:75, 50:50, 75:25, or 100:0% of sugar:starch in the
total NFC). Replacing trypticase with urea at 25 - 50% of total CP improved 1vbmp

(P<0.01). However, replacing starch with sugar did not affect rvomp (P>0.05). The

combination of urea:trypticase at 50:50 levels and sugar (100% of NFC) had higher

vpMD (58.8%), as compared to other substrates. The results indicate that a mixture of

urea, trypticase and sugar will optimize IVDMD of rice straw. Experiment 1.3 was

conducted to investigate the effect of the soluble protein and sugar level on vbmp and
fiber digestibility, gas production and the relationship between vomp and gas

production using a total mixed ration as substrate. Nine experimental diets were in
completely randomized design with a 3 x 3 factorial arrangement of treatments. The
main effects being the level of soluble protein (low, 5%; medium, 8%, or high, 11%
of diet DM; the level of soluble N from urea was 25, 50, or 75% of total CP from
soybean meal, respectively) and sugar (low, 8%; medium, 16%, or high, 24% of diet
DM). After > 8 h of incubation, there was negative effect on fiber digestion with high
levels of SP. Cumulative gas production and potential of gas production at 12 h of
fermentation (P<0.01) tended to linearly increase with increasing in the SP level.
Before < 8 h of fermentation increasing sugar level increased the cumulative gas
production, but this decreased at later incubation times. Low-SP and low-sugar levels
had more positive affects on diet digestibility and gas production than high levels. The

correlation of pmp and in vitro gas production was high (r=0.8).

Experiment 2: \'arving levels of soluble protein (SP) and sugar concentrations
on ruminal fermentation and nutrient digestibility were studied in crossbred Thai steers.
Four crossbred Thai steers. 241 = 26 kg BW, fitted with rumen cannulae, were used in a 4
x 4 Latin square design with a 2 x 2 factorial arrangement of treatments. The steers were
fed rations with either 60.0 or 80.0% soluble CP and 11.0 or 22.0% sugar (DM %). Steers
fed high SP diet tended to have decreased DMI (P<0.10). Steers fed the higher sugar-
level diet had decreased ADF intake (P<0.05). Rumen pH, NH;-N, total VFA, BUN and
BG levels were not affected by SP or sugar (P>.05). Feeding high SP diet tended to
decrease the acetate concentration (P<0.10; 55.5 vs. 64.8%). The high SP-level diet
decreased the total tract ADF (P<0.03). DM and OM (P<0.10) digestibility. It appears
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that SP-level at 60% of the total CP and sugar-level at 11% of diet DM more positively
affects intake, rumen fermentation and digestibility in crossbred Thai steers.

Experiment 3: The objective of this study was to investigate the soluble protein
and sugar level in TMR diets fed to lactating cows on ruminal fermentation, nutrient
digestibility and milk production. Twelve crossbred Holstein (>93.75%) lactating cows
with 99 + 63 days in milk (DIM), were blocked into 3 groups of 4 by DIM in a
randomized complete block design, composed of 4 treatments, for 56 days period.
The cows were fed treatment rations with increasing level of SP (4.8 to 9.6% of the DM,
or 30 to 60% of the CP) and sugar (8 to 17% of diet DM). Increasing the SP and sugar-
level did not affect DM and OM intake, ruminal pH, NH;-N, plasma glucose and insulin,
total tract digestibility of nutrients and urinary excretion of total N. However, the plasma
urea N increased (P<0.01), with increasing in the SP and sugar-level in the diets. Molar
proportions of acetate and butyrate, at 3h post-feeding, were increased 30.7 and 43.6% in
cows fed the highest levels of SP and sugar, respectively. This corresponded to a 27%
increase in total VFA concentration (P<0.01) and 13.9 % increase in percentage of milk
fat (P<0.10). The PDC index, estimated MCP, the percentage of milk protein, lactose,
solid not fat as well as feed efficiency were increased (P<0.05), at the intermediate levels
of SP (6.4%) and sugar-level (11%) .

In conclusion, results from these experiments indicate that soluble protein and
carbohydrate will improve rumen microbial growth and activity lading to improved
utilization of rice-straw based diets. The optimal ratio of SP: sugar in TMR diets is 1:1.7,
given as a percentage of the DM, improved feed intake, ruminal fermentation, microbial
protein synthesis and milk production and composition. Therefore, the amount of soluble
protein and sugar should be enough in feed formulation for lactating cow fed low quality

forage based diets.
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