


intake as that for the US treatments. Ground corn was fed at a level
of 6.2 to 7.7 lb/head/day to all steers to meet net energy requirements
for the desired level of performance. Minerals and vitamins were in-
cluded in the supplement to satisfy NRC (1970) requirements for Ca, P,
S, Mg, K and vitami ns A, D, and E. Straw was ammoni ated by the stack
method (Sundstol et al., 1978; 4.4 percent NH of as-fed straw).
Individual daily intakes of straw were calculated by weekly recording
of refusals. Initial and final body weights were recorded after with-
holding feed and water for 18 hours. All steers were fed a maintenance
level of alfalfa hay for five days prior to the final shrink. Samples
of rumen fluid (stomach tube) and blood plasma (jugular vein) were
obtained from each animal at 2, 4 and 8 h after feed had been offered.
Rumen fl uid was analyzed for pH, ammonia nitrogen concentration
(NH1-N, mg/dl) and total volatile fatty acids (TVFA, mmoles/liter).
BlOOd plasma samples were analyzed for total protein (TP, g/dl) and
urea (BU/dl).

Results and Discussion

Results on intakes and animal performance are summarized in Table
1. Total DM intake was similar among treatments, while N intake of
steers fed US increased linearly (P(.Ol) with increasing intakes of
SBM. The proport i on of total DMintake as straw DMand daily gai ns of
steers increased in a linear fashion (P(.Ol) with higher SBM-nitrogen
intakes. Average daily gain for1trt 4 (AS) was not different from that
of trt 3 (US + 1. 3 1b/head. day- of SBM). Therefore, the differences
in ADGamong treatments can be interpreted as a response to increased
intake of N. Increasing the N content of US by ammoniation (4.2 to
11.0 percent), had a sparing effect of 1.3 lb of SBM(50 percent CP,
dry matter basis) for 634 lb steers gaining at a rate of 1 lb/day.

Rumen fermentation measurements are shown in Table 2. Time after
feeding resulted in a linear reduction (P(.Ol) in ruminal pH and the
acetic/propionic acid ratio (Ac/Pr). Total VFA concentrations in-
creased (P(.Ol) with time after feeding. In general, ruminal pH could
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Table 1. Animal performance of steers fed untreated wheat straw
(US) and increasing amounts of soybean meal (SBM)or
ammoniated wheat straw (AS).

Treatments: 1 2 3 4 SBMlinearity
Straw type: US US US AS ( level of
SBM, lb/head/day: 0 .385 1.3 0 significance) SEM

Total intake,lb/day
Dry matter 13.9 14.5 14.7 14.7 NS .2
Straw DM 7.1 7.6 7.9 7.8 Not tested
Corn DM 5.6 5.3 4.5 5.7 Not tested
Crude protein 1.17 1.38 1.69 2.10 .01 .02

DM intake, % BW 2.09 2.16 2.16 2.16 NS .03
Straw DM/total, % 51.0 52.6 53.7 53.5 .01 .57
Average dai ly

gain, lb .616 .722 .970 .990 .01 .04





observed in the AS diets (trt 4) as compared to the highest level of
SBMsupplementation to US diet (trt 3) may reflect a greater uptake of
nitrogen by ruminal bacteria. By this mechanism, the nitrogen added to
the ammoniated straw becomes of nutritional value to the host animal.
The degree to which convent i ona1 protei n can be spared by ammoniat i on
will depend to some extent on other nutritional and physiological
factors that may influence ruminal microbial activity. Nevertheless,
under cond it ions where no energy or minera 1 defi c i enc i es are apparent,
it may be considered that for growing steers gaining at a rate of 1
lb/day, no supplementary nitrogen from conventional sources of protein
are required if ammoniated wheat straw represents 50 percent of the

. total daily dry matter intake.
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