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ABSTRACT: Two experiments were conducted to 
evaluate the influence of a yeast-derived cell wall 
preparation (YCW) on forage intake and digestibility, 
ruminal fermentation characteristics, serum prolactin and 
prolactin stores, and milk production in beef cattle 
consuming high-alkaloid tall fescue straw. In Exp. 1, 16 
ruminally cannulated steers (200 6 kg BW) were blocked 
by BW and within block assigned to one of four treatments 
(TRT) containing YCW at 0, 20, 40, or 60 g.hd'l.d-l. Tall 
fescue straw (579 ppb ergovaline) was provided at 120% 
the previous 5-d average intake with soybean meal (SBM) 
used as a CP supplement. In the 29-d digestion study, total 
DM1 and DM digestibility were not different (P > 0.05). A 
linear decrease in ruminal liquid dilution rate (P  = 0.03) 
was noted as YCW increased. Weekly serum prolactin was 
not affected by TRT (P > 0.05); however, prolacti stores 
linearly increased as YCW increased (P = 0.05). In Exp. 2, 
60 cows (517 +. 5 kg BW; approximately 200 d gestation) 
were stratified by BCS and randomly assigned to the same 
four YCW treatments as Exp. 1 (447 ppb ergovaline high- 
alkaloid straw) with the addition of a low-alkaloid straw 
(149 ppb ergovaline; no YCW supplementation) as a 
positive control (CON). Cows were provided ad libitum 
access to straw and were supplemented with SBM daily. 
One cow was removed from the 40 g.hd-l.d-l TRT due to 
clinical signs of fescue toxicosis. The CON cows gained 
more weight (P = 0.02) pre-calving compared to 0 g.hd'l.d'l 
cows. A linear increase (P = 0.04) in milk production was 
observed as YCW increased at 60 d post-partum. Serum 
prolactin post-calving and change from initial to post- 
calving increased linearly (P = 0.02 and P = 0.05, 
respectively) with increasing YCW supplementation. Also, 
post-calving serum prolactin was higher (P  = 0.002) in 
CON compared to 0 g.hd-l.d-' cows. The YCW seems to 
alleviate some symptoms of the fescue toxicosis and, 
therefore, has the potential to be used successfully with 
other management practices when feeding or grazing high- 
alkaloid tall fescue. 
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Introduction 

Production of grass seed in the U.S. is centered in the 
Pacific Northwest where over 200,000 tons of tall fescue 
straw (Festuca arundinacea; TFS) is produced annually 
(NASS, 2005). Historically, the disposal method for TFS 
was burning; however, the environmental implications and 

danger associated with the process necessitated a reduction 
in open-field burning. Currently, the most common use of 
TFS is as a forage source by ruminant livestock (Hovermale 
and Craig, 2001), but use of some varieties is limited due'to 
the endophyte Neotyphodium coenophiallrm (Morgan-Jones 
and Gams, 1982) and associated ergot alkaloids. Many 
metabolic activities and physiological responses including 
decreased feed intake, elevated body temperature, 
decreased reproductive efficiency, decreased peripheral 
circulation, fescue foot, fat necrosis, and agalactia are 
associated with the consumption of endophyte-infected tall 
fescue (Paterson, et al., 1995). Economic losses, in the U.S. 
beef industry, have been estimated at $609 million annually 
(Hoveland et al., 1993). Considering inflation and losses to 
other livestock, the cost may currently approach $1 billion 
per year (Panaccione et al., 2001). 

Preliminary data suggests a yeast-derived cell wall 
preparation (YCW) may minimize, or alleviate, the 
negative effects of endophyte toxins on animal performance 
(Akay et al., 2003a, b). Therefore, the objectives of our 
study were to determine the influence of YCW on: forage 
intake and digestibility, ruminal fermentation 
characteristics, serum prolactin and prolactin stores, and 
milk production in beef cattle consuming high-alkaloid 
TFS . 

Materials and Methods 

Experiment 1 (El):  Steers Digestion/Physiology Study 
Sixteen ruminally cannulated, Angus x Hereford steers 

(200 + 6 kg BW) were used in a randomized complete 
block design. Steers were blocked by weight and, within 
block, randomly assigned to treatments and housed in 
individual pens (2 m x 4 m) within an enclosed barn with 
continuous lighting. Steers had unrestricted access to fresh 
water. Before straw feeding (0700) a trace mineralized salt 
mix and soybean meal (SBM) were supplemented (0.068 % 
BW; CP basis) intraruminally via cannula to meet 100% of 
the estimated degradable intake protein requirement 
assuming a microbial efficiency of 11% (NRC, 1996; 
model 1). A yeast-derived cell wall preparation (MTB- 
100TM; Alltech Inc., Nicholasville, KY; YCW) was 
provided to yield the following treatments (TRT): 0, 20, 40 
and 60 g.hd-'.d-l YCW. The appropriate quantity of YCW 
was added to each steers SBMItrace mineralized salt 
supplement daily. All steers consumed chopped (4-8 cm), 
high-alkaloid (579 ppb ergovaline; DM basis) TFS 
provided at 120% of the previous 5-d average intake at 
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0730, with orts from the previous day determined before 
feeding. Nutrient content of straw and SBM is provided in 
Table 1. The experimental protocol was approved by the 
Animal Care and Use Committee at Oregon State 
University (ACUP # 3721). 

The experimental period was 29 d, with 19 d of diet 
adaptation and 10 d of sampling. Intake and orts were 
monitored throughout the experiment; however, official 
measurements were taken on d 20 through 25 and d 21 
through 26 for intake and orts, respectively. Straw and orts 
samples for alkaloid analysis were air-dried, ground in a 
Wiley mill (1-mm screen), and stored (-20°C) for later 
analysis. Also, additional samples of TFS, SBM, and orts 
were collected, dried in a forced-air oven (55" C; 48 h), 
reweighed for calculation of DM, ground in a Wiley mill 
(I-rnrn screen), and composited by source for straw and 
SBM and by steer for orts. 

At 0700 on d 21, immediately following 
supplementation, each steer was intraruminally pulse-dosed 
with 4 g of Co-EDTA in a 150-rnL aqueous solution (Uden 
et al., 1980) for determination of ruminal liquid fill and 
dilution rate. Ruminal fluid (approximately 100 mL) was 
collected by suction strainer at 0 (prior to SBM 
supplementation), 3, 6, 9, 12, 18, and 24 h after Co-EDTA 
adminstration. Samples were immediately analyzed for pH 
and sub-sampled by placing 5 mL of ruminal fluid in 1 mL 
of 25% (wttvol) meta-phosphoric acid and stored (-20°C) 
for later analysis of NH3-N and VFA. Also, 20 mL of 
ruminal fluid were stored (-20°C) for later analysis of Co 
concentration. Volatile fatty acids were analyzed as 
described by Harmon et al. (1985) and NH3-N was analyzed 
by a modification (sodium salicylate was substituted for 
phenol) of the procedure described by Broderick and Kang 
(1980) using a Wlvisible light spectrophotometer. Cobalt 
concentration in ruminal fluid was analyzed by atomic 
absorption using an airlacetylene flame. 

Spot urine samples were collected at 0700 on d 22 to 
27 using polyethylene bags (25 cm x 35 cm) split 
diagonally and secured with string over the withers and hips 
of the animal. Bags were left on until sample was 
collected, which never exceeded 1.5 h. Urine samples were 
composited by steer and stored (-20°C) for later analysis of 
creatinine and ergot alkaloids as described by Hovermale 
and Craig (2001) and Lodge-Ivey et al. (2006). 

On d 22 through 27, fecal grab samples were collected 
2 timeslday at 12-h intervals with a 2-h increment added 
between days to shift sampling times. This allowed 
sampling on every even hour of the 24-h day. Fecal 
subsamples (200 g) were composited by steer, stored (- 
20°C), lyophilized, and ground in a Wiley mill (1-mm 
screen). 

On d 28, TRT effects on ruminal DM and indigestible 
ADF (IADF) fill were determined by manually removing 
reticuloruminal contents 4 h after feeding. Total ruminal 
contents were weighed, thoroughly mixed by hand, and 
sub-sampled (300 g) in triplicate. The remaining ruminal 
contents were replaced into the steer. Ruminal samples 
were weighed, dried in a force-air oven (55°C; 96 h), 
reweighed for DM, ground to pass a 1-mm screen in a 
Wiley mill, and composited by steer. 

Ground samples were analyzed for DM and OM 
(AOAC, 1990), N (Leco CN-2000), and NDF (Robertson 
and Van Soest, 1981) and ADF (Goering and Van Soest, 
1970) using procedures modified for use in an Ankom 200 
fiber analyzer. Also, samples were analyzed for IADF as 
described by Bohnert et al. (2002). Air-dried TFS and arts 
and lyophilized fecal samples were analyzed for ergovaline 
and lysergic acid using HPLC as described previously for 
urine. 

Four hours after feeding on d 1, 8, 15, and 22, 10 mL 
of blood were collected by coccygeal venipuncture using 
serum tubes. Blood samples were allowed to clot overnight 
at 4"C, centrifuged (1,500 x g; 20 min; 4°C) and serum 
harvested and stored (-20°C) for prolactin analysis as 
described by Hockett et al. (2000). 

Steers were subjected to a thyrotropin-releasing 
hormone (TRH) challenge to measure pituitary prolactin 
stores on d 29. The afternoon prior to the challenge, steers 
were catheterized via the jugular vein. The day of the 
challenge, each steer was dosed with 1 pg TRHkg BW via 
the catheter. Blood samples were collected at -30, -15, 0 
(before TRH administration), and 5, 10, 15, 20, 30, 45, 60, 
90, 120, and 150 min. Blood samples were handled as 
previously described for prolactin analysis. Area under the 
curve was determined for prolactin using the trapezoidal 
summation method. 

Statistical Analysis. Data were analyzed as a 
randomized complete block using the GLM procedure of 
SAS (SAS Inst., Inc., Cary NC). Steer, TRT, and block 
were included in the model. Contrast statements were 
linear effect and quadratic effect of increasing YCW. 
Ruminal pH, NH3-N, and VFA, and TRH challenge data 
were analyzed using the REPEATED statement with the 
MIXED procedure of SAS. The model included steer, 
TRT, block, hour, and TRT x hour. Also, weekly 
temperature and serum prolactin data were analyzed using 
the REPEATED statement with the MIXED procedure of 
SAS. The model included steer, TRT, block, day, and TRT 
x day. The same contrasts described above were used to 
partition TRT effects for ruminal pH, NH3-N, VFA, 
temperature, and serum prolactin. 
Experiment 2 (E2): Cow Performance and Production 

Sixty Angus x Hereford cows (517 * 5 kg BW; 
approximately 200 d gestation) were stratified by BCS (5.0 
+ 0.1; Herd and Sprott, 1986) and assigned randomly to one 
of 20 pens and one of five TRT (three cowslpen; four 
pens~TRT) in a randomized complete block design. 
Animals had ad libitum access to high-alkaloid TFS or a 
low-alkaloid TFS (Table 1) used in formulating the 
following TRT: low-alkaloid TFS (CON) and high-alkaloid 
TFS with 0 (O), 20 (20), 40 (40), or 60 g.hd-'.d-' YCW (60). 
Also, SBM was provided daily to all TRT to meet 100% of 
the estimated degradable intake protein requirement 
assuming a microbial efficiency of 11% (NRC, 1996; 
model 1). Straw samples for alkaloid analysis were 
obtained weekly and stored (-20°C) and analyzed as 
described in E l .  Also, additional samples of low-alkaloid 
and high-alkaloid TFS and SBM were collected weekly, 
dried in a forced-air oven (55" C; 48 h), reweighed for 
calculation of DM, ground in a Wiley mill (I-mm screen), 



and composited by source and period for analysis of NDF, 
ADF, N, and OM as described in El.  

An evaluation of all cows was conducted daily at 0630 
and assigned a locomotion score from 1 to 5 (adapted from 
Sprecher et al., 1997). A locomotion score of 3 or higher 
was considered indicative of fescue foot and necessitated 
removal. 

Cow BW and BCS was measured at study initiation, d 
28, and every 14 d thereafter until calving. All weights 
were obtained following an overnight shrink (16 h). Also, 
cow BW and BCS were obtained within 24 h following 
parturition. 

Blood samples (-10 mL) were collected by coccygeal 
venipuncture using serum tubes on d 1 and within 24 h after 
parturition. Blood samples were prepared for prolactin 
analysis as previously described (El and E2; inter-assay CV 
= 5.0 and intra-assay CV = 8.0). 

Following parturition, cows and calves were placed in 
a common 7.3 ha pasture and were provided approximately 
11.2 kg.cow-'.d-' (DM basis) of meadow hay (6.3 % CP; 
DM basis). One week after the last cow calved, pairs were 
moved to the Northern Great Basin Experimental Range 
(NGBER) 72 km west-southwest of Burns, OR. Animals 
grazed mixed sagebrush, bunch grass as described by 
Ganskopp (2001) and were managed according to NGBER 
management practices. Approximately 60 + 2 d post- 
partum, milk production was estimated by weigh-suckle- 
weigh (Williams et al., 1979) with an 8 h separation. 

Statistical Analyses. Data were analyzed as a 
randomized complete block using the GLM procedure of 
SAS (SAS Inst. Inc., Cary, NC). Pen, TRT, and block were 
included in the model. Contrast statements were linear 
effect and quadratic effect of increasing YCW 
supplementation and CON vs. 0. 

Results and Discussion 

Experiment 1: Steer Digestion/Physiology Study 
No animals in this experiment exhibited physical 

symptoms of tall fescue toxicosis. Neither TFS (18.6 g/kg 
BW), total (19.8 g/kg BW) DMI, nor DMD (46.3 %) was 
affected by increasing YCW supplementation (P > 0.05). 
These results are inconsistent with Akay et al. (2003b) who 
noted increased DMI in steers fed endophyte-infected tall 
fescue seed with YCW compared to those without (8.46 vs. 
7.81 kgtd). However, steers were at an ambient 
temperature of 30" C compared to the low average ambient 
temperature of -2.3" C in the current study. Hernken et al. 
(1981) suggests DMI of cattle consuming endophyte-free or 
endophyte-infected tall fescue does not differ in an 
environment of 23°C or less. 

Means for ruminal fermentation characteristics were 
averaged across time because no TRT x hour interactions 
occurred (P > 0.05). Increasing supplementation of YCW 
did not affect (P > 0.05) ruminal NH3-N, pH, or total VFA. 
Molar proportions of acetate, propionate, isobutyrate, 
butyrate, isovalerate, and valerate or acetate:proprionate 
ratio were not affected by increasing YCW (P  > 0.05). 

No differences (P  > 0.05) were detected in liquid 
volume, IADF intake, fill, outflow, or passage with 
increasing YCW supplementation; though, dilution rate 

linearly decreased (P = 0.03) with increasing YCW (7.8, 
6.1, 7.0, and 6.2 %/h for TRT 0, 20, 40, and 60 g.hd-'d-' 
YCW, respectively). 

Paterson et al. (1995) reported decreased serum 
prolactin as a consistent result of fescue toxicosis. Analysis 
of weekly serum prolactin concentration detected no TRT x 
day interaction (P  > 0.05) or effect of increasing level of 
YCW (P > 0.05; 1.9 ng/mL). During the TRH challenge, 
data from one steer on TRT 0 was excluded due to loss of 
catheter patency. Prolactin area under the curve (AUC) for 
the TRH challenge increased linearly (P = 0.05) with 
increasing YCW (Figure 1). These results suggest YCW 
may mediate prolactin depression normally associated with 
fescue toxicosis. 

No differences (P > 0.05) were detected in intake or 
excretion, fecal or urine, of ergovaline, lysergic acid or the 
combination. 
Experiment 2: Cow Performance and Production Study 

During the course of the experiment, one cow from 
TRT 40 was removed on d 55 due to a lameness score of 4 
and a second cow was removed from TRT 40 due to 
misdiagnosis of pregnancy. These animals were completely 
removed from the dataset. 

Contrary to Akay et al. (2003a) who reported an 
increase in BW of cows supplemented with YCW at 20 
g.hd-'.d-' compared to those not supplemented during a 5 
month period (May to Oct.) grazing tall fescue; we noted no 
differences (P  > 0.05) in pre- or post-calving change in BW 
or BCS as YCW increased. These differing results may be 
a function of heat stress in the Akay study compared to the 
winter and spring temperatures associated with the current 
experiment. Nevertheless, pre-calving BW change 
increased (P = 0.02) in CON (44.0 kg) compared to 0 (21.7 
kg). In agreement, Paterson et al. (1995) reported a loss in 
ADG of cows grazing endophyte-infected fescue compared 
to an increase in ADG of cows grazing non-endophyte 
infected fescue. 

Peters et al. (1992) reported daily milk production was 
25% lower in animals consuming endophyte infected 
compared to endophyte-free tall fescue. In our study, milk 
production increased linearly (P  = 0.04) as YCW increased 
(Table 2). Also, these differences were similar to the 
observed differences in serum prolactin concentration. 
Suppression of the periparturient surge of prolactin has 
been reported in cattle administered ergot alkaloids and is 
associated with decreased metabolic activity of the 
mammary cells (Tucker, 1985). In this study, post-calving, 
and change from initial to post-calving, seruni prolactin 
concentrations increased linearly (P = 0.02; P = 0.05, 
respectively) with increasing YCW and decreased (P  = 
0.002; P = 0.003, respectively) with 0 compared to CON 
(Table 2). This coincides with the TRH-challenge AUC 
data in E 1. 

Increasing YCW resulted in greater prolactin stores, 
alleviated prolactin depression, and increased milk 
production of beef cattle consuming high-alkaloid TFS. 
Consequently, YCW appears to ameliorate some of the 
negative consequences observed with intake of high- 
alkaloid tall fescue. 



Implications 

The yeast-derived cell wall preparation alleviated some 
signs of fescue toxicosis. This data provides grass seed 
straw consumers with information that will help in 
designing safe and effective management strategies for the 
use of high-alkaloid tall fescue straw. In addition, this 
research is directly applicable to ruminant livestock 
producers in the eastern United States that rely on 
endophyte-infected tall fescue as a forage base. 

Literature Cited 

Akay, V., K. A. Dawson, D. G. Ely, and D. K. Aaron. 
2003a. Evaluation of a carbohydrate-based adsorbent 
for controlling intoxication associated with endophyte- 
infected pasture grasses. In: Biotechnology in the Feed 
Industry, 2003 proceedings (19Ih Annual) Eds. T. P. 
Lyons and K. A. Jacques. Alltech Nottingham Univ. 
Press, Nottingham, U. K. pp. 267-274. 

Akay, V., M. Foley, J. A. Jackson, M. Kudupoje, and K. A. 
Dawson. 2003b. Supplementation of FEB-2WTM to 
alleviate endophyte toxicosis in steers. J. h i m .  Sci. 
8 l(Supp1.1):229. 

AOAC. 1990. Official Methods of Analysis. 15Ih ed. 
Assoc. Offic. Anal. Chem., Arlington, VA. 

Bohnert, D. W., C. S. Schauer, S. J. Falck, and T. DelCurto. 
2002. Influence of rumen protein degradability and 
supplementation frequency on steers consuming low- 
quality forage: 11. Rurninal fermentation characteristics. 
J. h i m .  Sci. 80:2978-2988. 

Broderick, G. A., and J. H. Kang. 1980. Automated 
simultaneous determination of ammonia and total 
amino acids in ruminal fluid and in vitro media. J. 
Dairy Sci. 63:64-75. 

Ganskopp, D. 2001. Manipulating cattle distribution with 
salt and water in large arid-land pastures: A GPSJGIS 
assessment. Appl. h i m .  Behav. Sci. 73:25 1-262. 

Goering, H. K., and P. J. Van Soest. 1970. Forage Fiber 
Analyses (Apparatus, Reagents, Procedures, and Some 
Applications). Agric. Handbook No. 379. ARS- 
USDA, Washington, DC. 

Harmon, D. L., R. A. Britton, R. L. Prior, and R. A. Stock. 
1985. Net portal absorption of lactate and volatile fatty 
acids in steers experiencing glucose-induced acidosis 
or fed a 70% concentrate diet ad libitum. J. h i m .  Sci. 
60:560-569. 

Hemken, R. W., J. A. Boling, L. S. Bull, R. H. Hatton, R. 
C. Buckner, and L. P. Bush. 1981. Interaction of 
environmental temperature and anti-quality factors on 
the severity of summer fescue toxicosis. J. Anim. Sci. 
52:710-714. 

Herd, D. B., and L. R. Sprott. 1986. Body condition, 
nutrition and reproduction of beef cows. Texas Agric. 
Exp. Serv. Bull. 1526, College Station. 

Hockett, M. E., F. M. Hopkins, M. J. Lewis, A. M. Saxton, 
H. H. Dowlen, S. P. Oliver, and F. N. Schrick. 2000. 
Endocrine profiles of dairy cows following 
experimentally induced clinical mastitis during early 
lactation. h i m .  Reprod. Sci. 58:241-251. 

Hoveland, C.S. 1993. Economic importance of 
Acermonium endophytes. Agric. Ecosyst. & Environ. 
44:3- 12. 1 

Hovermale, J. T., and A. M. Craig. 2001. Correlation of 
I 

ergovaline and lolitrem B levels in endophyte-infected 
perennial ryegrass (Lolium perenne). J. Vet. Diagn. 
Invest. 13:323-327. 

Lodge-Ivey, S. L., K. Walker, T. Fleischmann, J. E. True, 
and A. M. Craig. 2006. Detection of lysergic acid in 
ruminal fluid, urine, and in endophyte-infected tall 
fescue using high-performance liquid chromatography. 
J. Vet. Diagn. Invest. 18:369-374. I 

Morgan-Jones, G., and W. Gams. 1982. Notes on 
Hyphomycetes. XLI. An endophyte of Fesruca 
arundinacea and the anamorph of Epichloe typhina, a 
new taxa in one of two new sections of Acremonium. 
Mycotaxon. 15:311-316. 

NRC. 1996. Nutrient Requirements of Beef Cattle-Update 
2000. 7h ed. Natl. Acad. Press, Washington, DC. 

Panaccione, D. G., R. D., Johnson, J. Wang, C.A. Young, P. 
Damrongkool, B. Scott, and C. L. Schardl. 2001. 
Elimination of ergovaline from a grass- Neotyphodium 
endophyte symbiosis by genetic modification of the 
endophyte. PNAS. 98: 12820-12825. 

Paterson, J. A., C. Forcherio, B. Larson, M. Samford, and 
M. Kerley. 1995. The effects of fescue toxicosis on 
beef cattle productivity. J. h i m .  Sci. 73:889-898. 

Peters, C. W., K. N. Grigsby, C. G. Aldrich, J. A. Paterson, 
R. J. Lipsey, M. S. Kerley, and G. B. Garner. 1992. 
Performance, forage utilization and ergovaline 
consumption by beef cows grazing endophyte fungus- 
infected tall fescue, endophyte fungus-free tall fescue, 
or orchardgrass pastures. J. h i m .  Sci. 70:1550-1561. 

Robertson, J. B., and P. J. Van Soest. 1981. The detergent 
system of analyses and its application to human foods. 
Pages 123-158 in The Analysis of Dietary Fiber. W. P. 
T. James and 0. Theander, Eds. Marcell Dekker, New 
York. 

Sprecher, D. J., D. E. Hostetler, and J. B. Kaneene. 19Sn. 
A lameness scoring system that uses posture and gait to 
predict dairy cattle reproductive performance. 
Theriogenology. 47:1179-1187. 

Thompson, F. N., J. A. Stuedemann, J. L. Sartin, D. P. 
Belesky, and 0. J. Devine. 1987. Selected hormonal 
changes with summer fescue toxicosis. J. Anim. Sci. 
65:727-733. 

Tucker, H. A. 1985. Endocrine and neural control of the 
mammary gland. In: Lactation. 1" ed. B. L. Larson, 
Ed. The Iowa State University Press, Ames. pp. 39-76. 

Uden, P., P. E. Colucci, and P. J. Van Soest. 1980. 
Investigation of chromium, cerium, and cobalt as 
markers in digesta. Rate of passage studies. J. Sci. 
Food Agric. 3 1 :625-632. 

Williams, J. H., D. C. Anderson, and D. D. Kress. 1979. 
Milk production in Hereford cattle. I. Effects of 
serparation interval on weigh-suckle-weigh milk 
production estimates. J. Anim. Sci. 49:1438-1442. 



Table 1. Feedstuff nutrient content (DM basis) 

Exptrirrmt I Irwcrrludyl Erpniment 2 (cow srudyl 

Item tdl f e p v  a n w  M e d  1.41 lacue rmw Id1 fescue rmw m r d  

CP. % 5.8 54.0 5.6 6.5 52.7 

OM. 9. 94 93 92 92 93 

NDF. % 64 13 72 71 13 

ADF. % 44 5 43 43 5 

Er$ovalinc. P P ~  579 NA' 449 147 NA' 

~ ~ r c r g i c  'id. ppb 68 N A' I I  >I0  NA' 

" NA= Not analyzed. 

Table 2. Effect of a yeast-derived cell wall preparation 
( Y o  on milk production and serum prolactin in cows 
consuming high- or low-alkaloid tall fescue straw. 

T m m n l '  P-due' 

CON vr 

a CON= no YCW + low-alkaloid tall fescue straw (147 ppb 
ergovaline); 0, 20, 40, and 60= 0, 20, 40, or 60 ghd-'.d-' YCW + 
high-alkaloid tall fescue straw (449 ppb ergovaline). 

n= 4. 
Probability of linear (L) and quadratic (Q) effects of increasing 

YCW; CON vs. 0 = CON Treatment (TRT) vs. 0 TRT. 
* 60 f 1 d after parturition. 
" From study initiation. 

Within 24 h after parturition. 

80.330 
Unear YCW P =0.05 

0 
-30 -15 0 5 10 15 20 30 45 60 90 120 150 

Time (min) 

Figure 1. Effect of a yeast-derived cell wall preparation 
(YCW) supplemented at 0, 20, 40 or 60  ghd-l.d-l on area 
under the curve (AUC) for steers experiencing a 
Thyrotropin-releasing hormone challenge while consuming 
high-alkaloid tall fescue straw (579 ppb ergovaline). Linear 
effect (P = 0.05) of YCW was observed for AUC. 




