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Introduction

*Current systems used to predict alfalfa hay quality are
fiber based.

*These systems do not adequately predict alfalfa quality
nor animal performance.

California ARPAS proposed system uses a property of
both feed and animal to describe quality and
performance.

‘Rate and extent of degradation for chemical and
proximate entities are estimated.

*Use of NIR allows for rapid and quantitative results.

Materials and Methods

Samples of each alfalfa hay sample (In-vivo 11 plus the remainder of the collection) were dried (62°C, to a constant weight)
and ground (Wiley Mill fitted with a 6mm screen, Thomas Scientific, Swedesboro, NJ). For each in-vitro (IV) evaluation,
aliguots of a composite sample of rumen contents from 4 donor Jersey steers were distributed among 3 L vessels pre-filled
with 1920 mL incubation medium (Bossen et al., 2008) and equilibrated to 20% CO, and to 39°C. Also prior to the
Introduction of the composited rumen fluid, the pH of the incubation medium was adjusted to the pH of the collected rumen
fluid (generally 6.4 to 6.7 pH) using citric acid solution. When these pre-steps were completed, four IV bags (10x20 cm
with 40 micron pores, ANKOM, Macedon, NY) containing 10 to 15 g of dry, ground alfalfa hay were introduced. Replication
was achieved by incubating 4 1V bags per sample per constituent per ruminal incubation time (4 to 120 hours). Also, after
16 hours of ruminal incubation, a set of 4 IV bags per sample were incubated by an in-vitro procedure that mimics gastric
and illeal post-ruminal digestion (Babinszky et al., 2006).

Ruminal 1V incubation followed the procedure described by Goering and Van Soest (1970) with some modifications of both
preparation of ruminal inocula and incubation media as described by Bossen et al. and developed by SALLC. Extracted
rumen fluid was not strained but used in the condition it was collected. Rumen fluid used was a composite of
approximately 3 | withdrawn from each of 4 Jersey steers. This procedure enabled rumen fluid to be delivered to the
Incubation vessels within 20 minutes of extraction from each of the donor animals in order to limit the negative effects on
ruminal protozoa. A portion of the natural fiber mat was included in the extracted ruminal inocula to help maintain the
Integrity of the natural population of fiber-degrading micro-organisms.

Post-ruminal incubations followed a SALLC modification of the gastric/illeal procedure described by Babinszky et al.
(2006). The first modification was to cleanse the IV bags of adhering micro-organisms using a wash by neutral detergent
solution. The gastric phase was performed in a medium of acid, pepsin. The in-vitro illeal phase was performed at pH 8
with a mixture of pancreatin, lipase and amylase.

After completion of each digestion time course, all bags were recovered, thoroughly washed in 11°C water, dried (62°C, to
a constant weight) and sent for compositional analysis. The data were plotted and calculations performed that estimated
lag time, rate and extent of DM, CP and NDF digestion. Kinetics of degradation were estimated using three models; a
heterogeneous stochastic model (HS)assuming a gamma distribution of rate constants, a single exponential model (SE) or
a biexponential model (BE). These models are similar to those described by Ellis et al. (1984)

Ruminal and post-ruminal availabilities of selected amino acids, asparagine (asp), glutamine (glu), lysine (lys), cysteine
(cys), methionine(met) and tryptophan (trp) were determined for the 11 alfalfa hays used in the metabolism study. Ruminal

availability was determined using a combination of the SALLC ruminal and post-ruminal IV procedures.

Results and Discussion

Goodness of fit, as estimated by residual sums of squares (RSS), was best for model HS (RSS =
.012). Kinetics of dry matter degradation were poorly described by model SE (RSS = 4.29) and
adequately described by model BE (RSS = .160). Model SE assumes, that for all particles, there
exists one, and only one, degradation rate k. For model BE the assumption is that two degradation
rates, k; and k,, exist. Data sets lack precision to describe models for i>2 so these were not
examined. Given the heterogeneity in particle sizes and degradation rates it is expected that model HS
would provide for the best fit. Models assuming arbitrary pool separation times were not investigated,
it is well understood that such a practice produces biased estimators.

In addition to dry matter degradation, we also investigated kinetics of crude protein and neutral
detergent fiber degradation. As was the case with dry matter, model HS had lower RSS than did either
model SE or BE.

Data for ruminal amino acid disappearance are found in Table 2. Column means, standard deviations
(Std Dev) and 95 percent confidence intervals (Cl) are shown. The variability in ruminal
disappearance of

Individual amino acids is evident. For an individual amino acid, it is more likely that ruminal
disappearance is different from the average than it is to be not different. Total amino acid
disappearance was similar to ruminal disappearance for glu, lys, cys and trp. Ruminal disappearance
of asp and met were different from the total ruminal amino acid disappearance.

Apparent intestinal disappearances of ruminally undegraded amino acids are shown in Table 3.
Similar to what was seen with ruminal disappearance, intestinal disappearance was variable. The
coefficient of variation for total amino acid disappearance was 19 percent. As was the case for ruminal
disappearance it was more likely that, for an individual amino acid, apparent intestinal disappearance
was more likely to be different from the mean disappearance than it was similar. Apparent intestinal
disappearance of glu, cys and met differed from total intestinal amino acid disappearance. These data
Indicate that current assumptions regarding amino acid availability, ruminal and intestinal, such as
those found in the current Nutrient Requirements of Dairy Cattle, may not be correct for alfalfa hay.
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Table 3. Apparent intestinal disappearance of selected amino acids in the In-vivo 11.
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