Arkansas:

Accomplishment:

Eight 24-acre endophyte-infected tall fescue pastures were allocated randomly to either no stockpiled area (S0), or 33% (S33) or 50% of the area stockpiled (S50) to determine those impacts on growth performance of fall-calving cows.  Changes in body condition score (BCS) between precalving and breeding were higher (P < 0.05) from cows grazing stockpiled pastures vs. S0.  Cow BCS change from precalving to breeding and calf gains during the breeding season tended (P < 0.10) to be greater from S33 compared with S50.  Total hay consumed, available forage, and cow weight change from precalving to breeding or during the breeding season did not differ (P > 0.10) among treatments.  Therefore the proportion of total tall fescue acreage that is stockpiled may have an impact on performance by fall-calving cows.
Accomplishment:

Our data provide further evidence that the nutritive content of stockpiled and spring-growth, endophyte-infected tall fescue exceeds the nutrient requirements of pregnant market cows.  Further, concentrations of ergovaline did not exceed published values that are associated with fescue toxicosis. Supplementation of market cows grazing stockpiled and spring-growth, endophyte-infected tall fescue tended to increase body condition and pregnancy rate, and pregnant market cows had greater selling prices compared with non-pregnant cows.  
Impact: 

Stockpiled and spring-growth, endophyte-infected tall fescue can be used to maintain and develop gestating market cows in Arkansas.  Additional grain supplementation may not be necessary if forage availability is adequate.  Sale of pregnant market cows could be an additional source of income for cattle producers.  

Accomplishment:

Fecal shedding of pathogenic bacteria in naturally-infected cattle is not affected by E+ tall fescue; however, hay feeding of grazing beef cattle and type of anthelmintic treatment may influence fecal shedding of pathogenic bacteria. 

Impact:

Knowledge of factors that influences shedding of pathogenic bacteria in cattle are necessary to establish on-farm intervention strategies aimed at reducing pathogen shedding.  Common management practices such as hay feeding and deworming strategies may decrease fecal shedding of pathogenic bacteria and increase food safety. 
Accomplishment:

Sheep consuming E+ seed diets have decreased DMI and subsequent weight loss typical of fescue toxicosis.  Further, there was a 12-fold increase in urinary alkaloid concentrations in E+ ewes compared with E- ewes.  Collectively, these responses indicate sheep consuming E+ tall fescue seed were experiencing some degree of fescue toxicosis, and the stress associated with this toxicosis may have increased fecal shedding of E. coli O157:H7.  

Impact:

Reduction of the incidence of foodborne pathogens shed from food-producing animals should increase overall food safety.  Management strategies that prevent livestock from grazing endophyte-infected tall fescue and/or alleviate stressors associated with consumption of endophyte-infected tall fescue prior to harvest may be necessary to reduce fecal shedding of pathogenic bacteria from livestock. 
Georgia

Accomplishment:

The traditional summer-long spray-smother-spray method to eradicate toxic tall fescue is cumbersome and may be unnecessary with the development of persistent nontoxic endophyte-infected tall fescue. The objective of this study is to examine various fall glyphosate application intervals for replacing toxic tall fescue with MaxQ tall fescue. We are currently two years into a three year study examining the effects to examine the effectiveness of double fall glyphosate application intervals applied at 2, 4, or 6 week intervals versus a single glyphosate application or the standard spray-smother-spray method.  Spring seed production of existing toxic tall fescue areas was prevented by mowing twice in the spring. Pearl millet was used as a smother crop. In the fall, 25 lbs/acre of MaxQ tall fescue was notill drilled into all plots. Stand counts, sward ergot alkaloid concentration and yields are being monitored to determine the relative effectiveness of various application intervals and methods.  To date, swards from the six and four week application interval treatments contain ergot alkaloid concentrations equivalent to those in the standard spray-smother-spray plots. In addition, plots from four and six week application intervals had reduced winter weed populations, higher row occupancy and higher early season establishment year yields when compared to other treatments. 

Impact:

Feedback from field days and producer meetings reveal intense producer interest in this trial. After viewing experimental plots a South Carolina beef producer implemented the six week spray interval treatment to establish over 100 acres of MaxQ tall fescue in September 2005. This producer indicates that the spray-smother-spray method used in prior years was expensive, cumbersome and produced summer forage that was difficult to utilize and unnecessary for his cow herd. There appear to be few or no toxic escapes with the fall herbicide method. These fields will be sampled in the spring for toxin-producing endophytes.
Accomplishment:
Clinical diagnostic analyses for fescue toxicosis includes examination of pastures for endophyte and/or ergot alkaloids, or urinary alkaloids as a physiological index of the disorder.  Urinary ergot alkaloids are a direct measure of alkaloid metabolism but must be sampled while on pasture or immediately after removal for sufficient ergot alkaloids to be present to determine exposure to toxic pastures.  Yet, there are residual effects of fescue toxicosis for as much as 102 d when steers are removed from endophyte-infected pastures and placed into a feedlot.  Ergot alkaloids have been found in small quantities within subcutaneous fat deposits in steers suffering from fescue toxicosis, suggesting fat deposition and remobilization of ergot alkaloids could partially explain the residual effect.  Urinary alkaloids can be used to detect fescue toxicosis in livestock but sampling can be difficult.  Plasma collection can be easier, possibly making analysis for fescue toxicosis in livestock more achievable.  The objectives of this study was to examine fat depots of lambs grazing endophyte-infected tall fescue as storage sites of ergot alkaloids, and examine ergot alkaloids in plasma from different veins for diagnosis of fescue toxicosis.  Six Rambouillet ewe lambs grazed either endophyte-infected or –free pastures for 140 d,  urine collected from each, transported to an abattoir, plasma sampled from the ruminal and jugular veins, and subcutaneous, omental, and perirenal fat harvested.  Urine, plasma and fat tissues were analyzed for ergot alkaloids using commercial ELISA kits.  Urine, plasma and fat from ewes grazing endophyte-infected tall fescue contained ergot alkaloids but there were no alkaloids in samples from ewes grazing endophyte-free tall fescue.  Perirenal fat had more alkaloids than other fat sources.

Accomplishment:

Eight 0.8 ha paddocks were utilized to determine the effects of endophyte strain and white clover presence on urinary ergot alkaloid excretion and animal performance. Jesup tall fescue containing either a toxic endophyte or a nonergot alkaloid-producing endophyte was planted in four paddocks respectively. Two paddocks of each endophyte type were also overseeded with Durana white clover. Paddocks were grazed with stocker steers in the spring of 2003, 2004 and 2005. Animal gain was monitored at 28d intervals and put-and-take grazing was utilized when necessary to maintain similar forage availability among paddocks. Urine was collected from all tester animals at each weigh period for determination of ergot alkaloid concentration. Ten quadrats per paddock were also clipped at 28 d intervals to determine available forage, botanical composition, and ergot alkaloid concentration of tall fescue. Data were analyzed as a completely randomized design with a 2X2 factorial arrangement of treatments. Endophyte type and clover were main effects. Year was included in the model and all possible interactions were examined.

Year had a significant impact on results. Extremely dry weather in Spring 2004 resulted in a 56 d grazing season and decreased gain/ha by 50% for all treatments relative to other years.  Regardless of year, toxic endophytes decreased ADG and gain/ha and increased urinary alkaloid concentration and grazing d/ha. White clover improved ADG and gain/ha regardless of endophyte type and there was no endophyte x clover interaction detected for ADG (P = 0.38). White clover presence significantly “diluted” urinary ergot alkaloid concentrations in all years; however, the lack of a significant clover x endophyte type interaction for average daily gain suggests that “dilution” was inadequate to offset tall fescue toxicosis or that the clover effect was primarily from increasing nutrient density. Serum samples are currently being analyzed for prolactin and other metabolic indicators of tall fescue toxicosis.

Accomplishment:

The presence of the endemic strain of Neotyphodium coenophialum confers resistance to some plant-parasitic nematodes, notably the lesion nematode Pratylenchus scribneri and the root-knot nematode Meloidogyne marylandi in tall fescue.  However, the non-ergot-alkaloid producing strain (AR542) in MaxQ tall fescue does not confer resistance to the lesion nematode (resistance to the root-knot nematode was not tested).  Because both low mammalian toxicity and nematode resistance are important traits in tall fescue, our objective was to determine whether other non-ergot producing strains of N. coenophialum confer resistance to the lesion nematode.  

To determine whether non-ergot strains confer resistance to P. scribneri, nematode reproduction was determined in Kentucky 31 or Jesup tall fescue containing one of several non-ergot strains.  Tall fescue without endophyte (E-) and containing AR542 served as susceptible controls, while plants with their endemic endophytes (E+) served as the resistant controls.  Using this assay, we have identified several non-ergot strains that confer moderate to high levels of nematode resistance to tall fescue.  The strains conferring a high level of resistance have < 10% the nematode reproduction of E- plants and have equivalent resistance as the endemic endophytes which produce ergot alkaloids.

Impact: 

In summary, we have identified non-ergot producing endophyte strains which confer a high level of resistance to the lesion nematode P. scribneri. We are currently retesting these resistant strains of N. coenophialum to confirm their ergot alkaloid status and their ability to suppress reproduction of the lesion nematode.

 Accomplishment:

1).  A sterile in vitro system utilizing the nematode Pratylenchus scribneri was developed as a toxicity screening test for various chemical fractions of tall fescue.  The test is sensitive and rapid; results can be obtained within 96 hours.  The fractions used in the test are determined as toxic due to paralyzing effects of suspect chemicals that within hours of the test prevents nematodes feeding resulting in death.  

2).  Methanolic extracts and sub fractions of these from roots of the cultivar Jesup were screened with the in vitro nematode test and only inhibitory activity to P. scribneri was observed from extracts made from endophyte-infected grasses. Thus, this endophyte-infected grasses cultivar has nematocidal activity. Phenolic compounds are deterrents of several soil pathogens and invertebrate pests and are considered to be biologically active in preventing nematode infestations.  Therefore, this class of compounds was the first of many to be tested as candidate compounds potentially involved in resistant or tolerant expressions to nematodes capable of parasitizing tall fescue.  Total phenolic and specific phenolic contents were determined in roots of endophyte infected and noninfected tall fescue, cultivar Jesup.   HPLC analysis and utilizing UV mass spectrometry of root extracts revealed the presence of two major polyphenolics that were identified as chlorogenic and di-caffeoylquinic acids, both of which have known toxicity to several species of nematodes. 

Impact:

Development of an in vitro test for nematode toxicity will allow for the rapid analysis of chemical fractions for suspect toxicity to several species of nematode, particularity acute toxicity; future progress will involve modifications of this for use with additional nematodes with different feeding mechanisms in grasses in order to test a larger spectrum of activity for all basic nematode feeding types.  Additionally, several known tall fescue herbivore toxins (ergot alkaloids, insect toxins, and deterrents) can now be screened for acute toxicity in this nematode assay.

ILLINOIS:
Accomplishments:
 I.  Plasma and follicular fluid samples collected in a previous study (Jones K.L., S.S. King, K.E. Griswold, D. Cazac, D.L. Cross. 2003. Domperidone can ameliorate deleterious reproductive effects and reduced weight gains associated with fescue toxicosis in heifers. J Anim Sci. 81: 2568-2574) were analyzed to determine 58 specific fatty acid concentrations using gas chromatography.  Comparisons of plasma fatty acid concentration after 30 days on treatment regimes revealed differences (P<0.05) between EF and EI treatments in the saturated fatty acids (SFA) C19:0, C21:0, and 24:0, and in the unsaturated fatty acids C20:3n6, C20:4n6, C22:4n6, C22:5n3, C22:6n3.  The EF diet produced lower means of these polyunsaturated fatty acids and tended (P=0.08) to have lower cumulative polyunsaturated fatty acids.  In addition, the EF diet tended (P=0.073) to lower the n-6:n-3 ratio as compared to the EI diet by increasing the n6 fatty acids.  Comparison of the endophyte-infected diet with or without domperidone supplementation revealed that the mono unsaturated fatty acids C17:1n7, C18:1t6, and C18:1t11 as well as the conjugated linoleic acid C18:2c9t11 increased in plasma from cattle supplemented with domperidone.  The polyunsaturated fatty acid:saturated fatty acid ratio tended (P=0.08) to decrease in the presence of domperidone. These results suggest that cattle consuming endophyte-free diets may have differences in circulating fatty acid concentrations compared to cattle fed endophyte-infected diets.  In addition, domperidone supplementation can alter fatty acid concentrations in cattle fed endophyte-infected diets.
II.  Forty-two heifers were divided into 7 treatment groups.  Treatments were a daily injection of domperidone at 0.44mg/kg BW, negative control, oral domperidone at 0.22, 0.44, 0.88, 1.76 mg/kg BW, respectively, or a one-time i.m. domperidone injection.  No detectable concentrations of domperidone were found in the oral treatments after 3 days.  Measurable levels of domperidone were detected in the one-time injection method of administration. 

Impacts:

I.    This study suggests that a dopaminergic mechanism may influence fatty acid metabolism in cattle. 

II.  Orally administered domperidone is not a viable option for the long-term treatment of fescue toxicosis in cattle.

KENTUCKY
Accomplishment:  

A rising plate meter was designed and constructed to measure compressed sward heights at landscape locations with Bluetooth-enabled GPS communication technology.  
Accomplishment:

The University of Kentucky is developing stronger ties with the state’s horse industry in the areas of research, extension and teaching. Many horse farms in the Bluegrass Region are interested in evaluating percentage of tall fescue in pastures.  The objective of this research/extension project is to run a 3-month pilot project to evaluate species composition, endophyte infection level, and ergot alkaloid concentration of equine pastures.  The pilot will be used to determine the demand for comprehensive pasture evaluation in the future.  
           The pilot project will involve approximately 20 farms and we will sample up to five paddocks per farm. Maximum acreage that we can enroll in the pilot project per farm is 75 acres (for example, if your paddocks are 30 acres in size we can only sample 2).  The majority of the expenses will be covered by a research grant, but participants will be required to pay laboratory analysis fees. 
            Each farm will be issued a report describing the status of each paddock. This will include the contribution of tall fescue, other grasses, clover and weeds, endophyte infection level, and tall fescue alkaloid concentration of each paddock. The report will also include management options and appropriate horse pasture publications. Management options will be tailored to each farm/field and will reflect the unique characteristics of the field. For example, if the farm plans to have late-term broodmares on paddocks containing tall fescue, then the report will explain the risks of grazing stands with varying percentages of fescue. It will also describe management options for controlling or eradicating tall fescue in these paddocks and methods to insure that desirable species predominate (renovation, reestablishment, fertilizer treatments, clipping, etc…). For some farms, the primary recommendation may just be a general weed control program. 


Accomplishment:  

Objective 1. Experiments were conducted in pastures containing a mixture of Kentucky bluegrass, tall fescue, and orchardgrass to compare the selective removal of tall fescue with herbicides. Plateau (active ingredient, imazapic) at 10 or 12 oz per acre provided greater than 70% removal of tall fescue. Cimarron (active ingredient, metsulfuron) at 1 oz per acre provided 60 to 70% control. Plateau was applied to horse pastures maintained at 2, 6, or 12 inches in height. Tall fescue control at 10 or 12 oz was the same for all heights. Additionally, Plateau was applied from May through September and no difference in control was noted. Plateau applied two times in one year (May and September) or Plateau applied in two successive years did not cause injury to Kentucky bluegrass.
Objective 2. Horse pastures containing greater than 50% tall fescue were treated with Roundup WeatherMax (active ingredient, glyphosate). Kentucky bluegrass was seeded into the treated areas September. The control of all pasture grasses was greater than 95% with the herbicide treatment. These studies are in progress. 


Impact:

 The results from Objective 1 resulted in more acres of pastures renovated with Plateau on large and small thoroughbred farms in central Kentucky.
Accomplishment:
Grass endophytes mediate seedling establishment directly by altering host plant responses to biotic and abiotic stimuli and indirectly by the presence of senescent and decaying host plant tissues. 

Accomplishment:

Funding was obtained from the National Science Foundation for sequencing the genome of Epichloë festucae, a very close relative of Neotyphodium lolii (perennial ryegrass endophyte), and an ancestor to the interspecific hybrid, Neotyphodium coenophialum (tall fescue endophyte). This project is a collaboration with Bruce Roe at Oklahoma University Norman Campus. To date, approximately two genome equivalents have been sequenced from a set of random clones. The target will be 8-fold coverage to minimize the number of gaps in the sequence and maximize sequence quality. As part of this project, several fosmid libraries were prepared. The nature of fosmid clones is that each contains a segment of genomic DNA approximately 40 kb in length, ensuring that whole genes and gene clusters can usually be identified in individual fosmids.  Libraries were produced from E. festucae isolate e2368 (lab id), N. coenophialum from Kentucky 31 (isolate e19), and Neotyphodium uncinatum e167 (endophyte of meadow fescue).  Each is being screened for genes involved in ergot alkaloid or loline alkaloid production, and several fosmids have been sequenced to completion.

Accomplishment:
We have shown that NDVI may be used to quantify, record, and demonstrate the condition of tall fescue pastures after grazing by beef stockers at different stocking rates. 
Accomplishment:
The mean maximal vascular contraction induced by 1x10-4 M norepinephrine was 20.70 g (( 2.86; n = 12). Treatment of bovine saphenous vein segments with increasing concentrations of lysergic acid showed no contractile response until 1x10-5 M was added (Figure 1) However, this response was slight (2.2% ( 0.2 of maximal norepinephrine response). It was not until the addition of 1x10-4 M lysergic acid that a significant contractile response (15.6% ( 2.3 of maximal norepinephrine response) was observed.
The relative quantitation of lysergic acid in the Krebs buffer using LC-MS was confirmed for 1x10-4, 1x10-5, 1x10-6, and 1x10-7 M addition of lysergic acid with a retention time of 14.5 min (Figure 2). A concentration of 1x10-8 M lysergic acid produces a signal that is indistinguishable from baseline noise. Using a 100 (L injection of 1x10-7 M lysergic acid, the LC-MS (Varian 1200L, Varian Inc., Walnut Creek CA) is capable of detecting ~ 10 picomoles of lysergic acid. These data confirm that there are increasing concentrations of lysergic acid in the Krebs buffer, even though there was no vascular response until 1x10-5 M (Figure 1).

Impact:  

These data show that lysergic acid is a weak vasoconstrictor (only at very high dosages) in this blood vessel model. As vasoconstriction is a major component of fescue toxicosis, these data indicate that lysergic acid may play a minor role in the onset of intoxication.

Accomplishment: 

Thirty-six steers were randomly assigned to nine pens to provide the following treatment combinations:  1) no pasture supplementation with ear implantation, 2) no pasture supplementation without ear implantation, 3) pasture supplementation with ear implantation.   During the 70-d pen phase, the cattle were fed free-choice a corn silage (48.5%, DM basis) – concentrate (51%) ration, and weight gain (i.e., following a 7-d adjustment), rectal temperature, and serum prolactin were monitored. Results are for data collected in 2004.  Average daily gain on pasture was higher (P < 0.05) with supplementation (0.45 kg/d) than without (0.66 kg/d).  At termination grazing (23 Sept.), 97.5% of the cattle had rough haircoats.  Serum prolactin increased rapidly between 0 and 20 d and stabilized for the remainder of the pen phase (Fig. 1).  Initial rectal temperature averaged 40.2oC and was not affected (P > 0.05) by supplementation, but declined nonlinearly (P < 0.01) to 39.2 oC by day 5 (Fig. 2).  Least square means, adjusted for initial BW, for ADG and final BW of implanted steers were higher (ADG: P < 0.05; final BW: P < 0.10) with pasture supplementation (2.28 kg/d and 443 kg, respectively) than without (1.83 kg/d and 413 kg).  Furthermore, least square means for ADG and final BW for steers without pasture supplemenation were higher (P < 0.05) with implantation than without (1.42 kg/d and 382 kg).

Accomplishment:
Many temperate grasses used for forage or conservation have seed-transmissible fungal endophytes that enhance fitness and stand longevity of the grasses. Among the fitness enhancements are anti-insect, anti-nematode and anti-mammalian activities, enhanced growth and seed set, improved drought tolerance, and improved nutrient acquisition and utilization.  Some endophytes induce also limited disease (choke) on their hosts.  The remarkable ability of an endophyte to efficiently colonize tillers, seeds and embryos, implies developmental coordination with the host.  This project is aimed at addressing the hypothesis that different tissues and stages in host plant development entail different host responses to endophytes and vice versa, and that many such responses are manifested at the level of gene expression. Sequence analysis revealed that this normalized library is composed of a high number of single copy cDNAs.  Of the 24,000 sequencing reactions, we have determined that 15,641 are unique sequences, or unigenes.  Bioinformatics is being done to determine the number of genes that are derived from plant and fungal origin.  Based on smaller samples that have been analyzed, approximately 70% of the genes have homology to known plant genes, 17% with homology to fungal genes and 13% of which the origin is unknown or previously uncharacterized.

Impact:  From these sequences, plant and fungal unigene sets will be identified, and replicate microarrays will be produced for each.  These will be hybridized to probes from various tissues of endophyte-symbiotic and aposymbiotic plants. The results will indicate profiles of plant gene expression in response to endophyte, and of endophyte gene expression in response to developmental changes in the plant as well as to different environmental conditions.  Such results should provide clues as to the mechanisms of host benefits conferred by the endophytes, and the remarkable stability of the grass-endophyte symbioses.

MISSISSIPPI

Accomplishment: 
Adaptation of advanced breeding lines of novel endophyte-infected grasses to non-traditional growing areas. We found evidence that all of the entries survived well despite the marginal growing conditions and the harsh grazing imposed during the first season.  The current season of grazing is just as harsh and the results would be of interest when survival in the coming season is evaluated.

Impact:

 The results from this study will provide a database on the potential adaptability of different tall fescue cultivars for central Mississippi. Entries that survive these harsh conditions for three seasons will be evaluated in future experiments for productivity.
Impact: 

Preliminary studies indicate that consumption of endophyte-infected tall fescue forage over the long term may have serious endocrine disruptive effects in both in the adult and juvenile male horse. Further studies will need to be undertaken to ascertain the full consequences of male horses consuming endophyte-infected tall fescue for prolonged periods on reproductive function.

MISSOURI
Accomplishment:

Effectiveness of Ground Endophyte-Infected Tall Fescue Seed in Production of Fescue Toxicosis in Cattle.   A study was performed using steers exposed to cycling heat stress to determine which form of fescue seed administration (i.e., whole versus ground) produces the more reliable change in core temperature and feed intake that are symptomatic of fescue toxicosis.  Endophyte-infected diets contained 20-40µg ergovaline/kg BW and heat challenge lasted for 14 days.  Core temperature response and feed intake are independent of each other, with feed intake being more sensitive.  Ground fescue seed elicits a robust temperature response, once the large effect on feed intake is overcome.

Accomplishment:

Contribution of Reduced Caloric Intake to Symptoms Associated With Fescue Toxicosis.


Many problems associated with fescue toxicosis may be linked to reduced caloric intake.  A study was performed using pair-fed groups of rats to identify this possibility during a 14 day exposure to heat stress  (31oC) and a seven day recovery at 21oC.  Results show that although intake of rats fed an endophyte-infected diet are similar to their pair-fed counterparts under thermoneutral and heat stress conditions, the utilization of the food and corresponding thermoregulatory ability are very different.

Accomplishment:

Dose-response relationship between ergovaline and physiological changes associated with fescue toxicosis. Rats fed an endophyte-infected fescue (E+) seed diet experience changes in core temperature, feed intake and weight gain similar to those seen in cattle consuming E+.  A study was performed to determine dose differences in response to ergovaline (EV), the primary toxin found in E+ seed.  Rats were fed E+ diets delivering low (30.5μg EV/kg BW/d), medium (61.0μg EV/kg BW/d) or high (91.5μg EV/kg BW/d) EV levels for seven days at 21°C and seven days at 31°C.  The results indicate that feed intake and Tc responses associated with fescue toxicosis are separate events, with feed intake being much more sensitive and responsive to different doses.

Accomplishment:

Physiological genomic effect of fescue toxicosis in rats.  Microarrays were used to identify shifts in genetic expression underlying fescue toxicosis, to identify potential targets for future pharmacological/toxicological studies. Rats were fed either an endophyte-free (E-) or endophyte-infected (E+) diets (91.5μg EV/kg BW/day) under thermoneutral condition (21°C). At treatment end, rats were euthanized and liver samples removed and frozen. Liver tissue RNA was reverse transcribed and hybridized to an oligonucleotide microarray chip. Microarray data was analyzed using a two step ANOVA model, and validated by real-time PCR. Reductions occurred in body weight, relative liver weight, feed intake, core temperature, and prolactin in E+ rats.. Microarray results showed down-regulation of various genes associated with mitochondrial functions, ATP synthesis, cholesterol biosynthesis, and antioxidant protection, and up-regulated genes associated with gluconeogenesis and cytochrome p 450 (CYP) isoforms.  Analysis of physiological genomic changes following short-term intake of an endophyte-infected diet provides evidence regarding sites of toxin action that will stimulate new research into the molecular basis of fescue toxicosis. Results demonstrated that even short-term exposure of rats to tall fescue endophytic toxins under thermoneutral conditions produces physiological and genomic changes. 

Cytochrome P450 (CYP) enzymes play an important role in Phase I metabolism of many xenobiotics with CYP3A4 being the dominant CYP in liver. Fescue toxins induced various CYP isoforms (Phase I) in the previous experiment, but lowered levels of antioxidants (Phase II) at the hepatic level.  Western blots and immunohistochemical confirmed higher CYP3A4 protein levels in E+ rats compared to E- group. The over-expression of CYP isoforms due to fescue toxins may help the animals to adapt the fescue symptoms over a period of time by enhancing xenobiotic metabolism.  However, the reduction of antioxidants in Phase II may limit processing of by-products from Phase I which could have greater impact on animal health.

Accomplishment:

Effect of fescue toxicosis and heat stress on hepatic gene expression of mice.  Mice were used to study the effects of fescue toxicosis on hepatic gene expression. Animals were randomly allocated to a diet containing either 50% endophyte-infected (E+; 6ppm ergovaline) or free (E-) fescue seed for two weeks at thermoneutrality.  Microarrays containing 1,353 genes were used to study liver samples. Forty differentially expressed genes were identified in mice fed endophyte-infected fescue seeds. In particular, genes controlling cholesterol and lipid metabolism display changes in activities in the livers of mice fed the endophyte-infected diet. This result in reduced cholesterol import into the liver, reduced synthesis of polyunsaturated fatty acids, and decreased production of key steroid hormones. Our hypothesis is that these changes could explain some of the reproductive abnormalities associated with fescue toxicosis.

Mice exposed to heat stress alone (no toxins in the diet) increased activity of genes involved in general cellular stress responses, glucose utilization, and synthesis of polyunsaturated fatty acids. This is consistent with the observation by others of an increase in glycogen utilization in the heart muscle of rat under heat stress. The increase in a number of genes involved in oxidative stress response, such as catalase or gluthatione peroxidase, lead us to formulate two hypotheses. Long term heat stress might induce a general stress response that include increase in the level of transcription of genes involved in resisting oxidative stress without an actual increase in oxidative reactive molecules concentration, or heat stress might induce a real increase in oxidative stress that will in turn trigger an increase in transcription. We are currently testing these hypothesis by measuring oxidative stress-induces DNA damage in mitochondrial genes of control and heat stressed mice. 

Accomplishment:

Genomic expression of cattle exposed to heat stress.  Angus steers were exposed to thermoneutral and heat stress conditions. Biopsies of liver, muscle and skin were obtained. A cattle microarray containing 18,500 genes was constructed in Eric Antoniou’s lab to study the liver samples. Furthermore, we recently received a USDA grant to build, use and distribute to the community a state of the art long oligo array. These arrays will be used to study the muscle and skin biopsies. These long oligo arrays will be made available to outside researchers early in 2006. Romosinuano and Angus steers next spring from the University of Florida will be used next spring to obtain samples from animals that are heat resistant (Romosinuano) and heat sensitive (Angus). Microarray technology will be used to identify the differentially expressed genes unique to resistant animals.  Anyone interested in using the cDNA or long oligo cattle arrays should contact Eric Antoniou at Antonioue@missouri.edu.

Accomplishment:

Is male fertility in postpubertal animals affected by fescue toxicosis?
Fescue toxicosis is known to have a major impact on female reproductive ability, but little is known about its effects on male reproduction.  A preminary study was performed to investigate the effects of two week heat stress (31◦C), combined with endophyte toxins and associated decreased feed intake, on male rat reproductive function.  All testes appeared morphologically normal with ongoing spermatogenesis.  Total sperm motility decreased with heat stress (P < 0.05).  Reduced feed intake also tended to decrease total sperm motility (P < 0.10).  Future studies will examine the impact of fescue toxicosis on male fertility in other age groups and at different levels of treatment.

Accomplishment:

Use of an esterified glucomannan (MTB-100; Alltech Inc., KY) to reduce the impact of fescue toxicosis.   A yeast cell wall extract (MTB-100) was fed to rats administered an endophyte-infected seed diet (E+) under thermoneutral and heat stress conditions.  There was only a slight effect of MTB-100 on feed intake and growth of rats fed the E+ diet.  Core body temperature response to treatments used in this study gave the most unexpected results.  Previous studies have shown that intake of an E+ diet produces a mild hypothermia under thermoneutral conditions, and increased hyperthermia under heat stress conditions.  Similar results were noted for the E+ group in the present study.  The unexpected finding was that treatment with MTB-100 reduced this response by more than 50%, with the level being maintained for the duration of exposure to heat stress.  This response is not related to feed intake or growth, since MTB-100 treatment had no effect on these endpoints.  Additional studies are needed to determine mechanism(s) of action, and construct treatment routines that might generate additional improvements in performance.  

Accomplishment:

Fescue Toxicosis & Management Workshop.

This year, the workshop included 28 paid participants.  Instructors included Craig Roberts, Rich Crawford, John Andrae (University of Georgia), Rob Kallenbach, Ryan Lock, and Wesley Tucker.  The 2-day workshop was held at Mt. Vernon, MO.

Presentations followed a three-phase sequence of “data-demo-dollars.”  In the first phase, presentations included research data presented in the classroom.  In the second phase, research data were applied in field demonstrations.  In the final phase, data and demonstrations were coupled with economic analysis, as the economist applied a dollar value to each practice presented in the classroom and demonstrated in the field.

The workshop will begin by identifying toxicosis.  Following the toxicosis demonstration, the workshop addressed management--how to test fields, replant pastures, and manage Kentucky 31 (if replanting is not an option).  All management recommendations were based on research data.  (This is important, because most suggestions on tall fescue management are based on hearsay.)  The workshop showed that managing toxic Kentucky 31 requires several practices, not a single practice, that work in concert to improve livestock performance in increments.  Basically, these practices improve the nutrition of the diet and, more importantly, limit the amount of toxins consumed by the grazing animal.

Impact:

The 2-day workshop has potential of showing producers how to increase steer weight gain by 50 to 100 lbs per animal.  The degree of increase will depend on management practices already in place.  For a herd of 50 steers, the potential profit is between $1,500 to $3,000.

Accomplishment:

Ergot Alkaloids as Affected by Moisture Level and Storage Time of Hay


This study is conducted to determine if ergot alkaloids in tall fescue hay are affected by moisture level and storage time.  We have collected all the data from the first year and are in our second year of analysis; at this point, we have not statistically analyzed the data for differences in main effects or interactions.  However, it appears from the trends that moisture level of hay is correlated with alkaloid concentration in early phases of hay production.  It also appears that the sharpest decreases in ergot alkaloid concentration occur within the first few days of hay production; that decrease is probably due to field curing.  Concentrations did not decrease much after a month of storage.

Impact:

The study measuring ergot alkaloid in hay will help producers manage for low alkaloid ingestion, thereby preventing livestock problems such as fescue foot and low rate of gain. 

Accomplishment:

Performance on Fall Calving Cows on Stockpiled Tall Fescue Infected with Different Levels of Neotyphodium
Fall-calving is a growing trend in Missouri. Many of producers would like to utilize stockpiled tall fescue to feed lactating cows in winter. Little research on the effects of endophyte infection in tall fescue is available for fall-calving cows consuming stockpiled herbage. The objectives of this trial are: 1) establish optimum daily herbage allowance for lactating beef cows and their calves wintered on stockpiled tall fescue, 2) estimate dry matter utilization rate of stockpiled tall fescue at different herbage allocation levels, 3) observe the impact of grazing endophyte infected tall fescue over-winter on animal performance, and 4) determine the effect of herbage allocation level on spring regrowth.  Conventional winter hay-feeding practices will also be evaluated for an economical comparison with stockpiling tall fescue. 

Impact:

The study on stockpiled tall fescue for fall-calving cows will help producers properly allocated and use this forage for economical wintering of livestock. Also, it will provide baseline data regarding the impact of endophyte infection on lactating cows and the performance of their calves during winter.

Accomplishment:

Quantification of Ergovaline by Near-infrared (NIR) Spectroscopy


NIR calibrations for ergovaline were reported in 1997, and calibrations for ergot alkaloid concentration were reported in early 2005.  The ergovaline calibrations are based on HPLC reference data (Rottinhaus, University of Missouri, while the ergot alkaloid calibrations are based on ELISA data (Hill, University of Georgia).  


This year, we obtained a superior NIR calibration for ergovaline.  The CVs were near 17%, nearly 50% lower than those reported in 1997.

Impact:

The NIR calibration expedites affordable laboratory analysis of toxic tall fescue hay, silage and pasture samples.  In a typical study that contains 250 samples, the NIR equation will speed up the process and decrease the analysis cost from $6250 to $2125. In large scale studies, the NIR equation will be even more efficient, permitting analysis of samples that would otherwise be financially impractical.

NEW ZEALAND

Accomplishment:

Ryegrass endophytes

The non-toxic endophyte AR1 has been inoculated into sixteen ryegrass cultivars, which are now commercially available. These ryegrass endophyte associations now make up over than 50% of the perennial ryegrass seed produced in New Zealand. Much of this success is due to the thorough safety testing, back-up and quality assurance that goes with this technology. All new AR1, ryegrass associations have to undergo a rigorous animal safety test before they are licensed for market. All the ryegrass AR1 associations tested to date, have met the safety criteria set down. Along with this, a strong correlation with safe biochemical profiles has been developed over time. We now have the confidence to, next year, rely entirely on bio-chemical criteria to determine the safety of new associations prior to release. Anything not meeting the prescribed biochemical criteria will still have to undergo a full animal safety test under grazing. Due to increasing pressure on the QA and safety testing systems, we have developed ELISA assays for lolitrols in ryegrass endophyte associations. These assays have been further developed and extended to cover seed, herbage, faeces and urine samples. Further assays have been developed to detect paxilline, a possible precursor to lolitrem B and other tremorgens including janthitrems. This has increased through-put and turnaround time with no compromise in accuracy or security, and no increase in compliance costs.

The ryegrass endophyte AR37 does not produce peramine, lolitrems or ergot alkaloids in association with its host, yet it has exceptional bioprotective properties, in many cases better than wild-type or endemic endophytes. However, it does produce a tremorgen/s which can cause infrequent sporadic, but generally mild, ryegrass staggers outbreaks. 

Although we have not positively identified the bioactives associated with the exceptional bioprotective properties or the sporadic mild tremors associated with grazing ryegrass with AR37, we have made significant progress in understanding the bio-activity of some potential metabolites. 

Epoxy janthitrems have been isolated from AR37 and are being tested in mice for tremorgencity and in insect bioassays for bioactivity. Related janthitrems, produced by Penicillium janthenellum have been shown to be short acting, less potent tremorgens, in comparison to lolitrem B. However very small, “subtle”, changes in structure of indole diterpenes have been shown to have a significant effect on their tremorgenicity. 

We are also studying environmental factors which influence the concentration of grass/endophyte metabolites in both, AR37 and wild-type combinations, including paxalline like compounds, janthtrems ergovaline and lolitrem B. and link these with animal response. We are also measuring the concentrations of these metabolites in different plant fractions/tissues While a number of meteorological parameters which influence metabolite concentrations have been identified they often do not correlate well with observed or measured animal response. This work is continuing but we are aware the answer may be more complex with possible interactions and/or synergies between different environmental factors, different metabolites and even biological challenges

We continue to screen a range of endophytes for improved bioprotection over AR1, without toxicity to grazing animals. Several such endophytes have been identified and are, or will, undergo further evaluation. Regions with high invertebrate pest challenge have been identified for evaluating these new grass/endophyte associations. 

Accomplishment:

Tall fescue endophytes 

Tall fescue endophytes in a range of tall fescue germplasm are being studied for their agronomic characteristics and resistance to a range of, above and below ground, invertebrate pests, common in NZ pastures. Most are showing little advantage over MaxQ/AR542 in environments in which they have been tested. As with ryegrass, all new tall fescue/endophyte associations, including MaxP/AR542, must meet rigorous animal safety criteria and QA standards. These include minimum endophyte levels in seed lots and absence of any toxic metabolites in plants grown from that seed. Research continues to investigate seed production, harvest, and pre harvest, management, storage and new grass/endophyte combinations, which will increase the potential to meet these strict QA standards. 

Impacts

The development and implementation of ELISA assays, especially for quality assurance, has increased the volume and accuracy of samples tested, so standards can be assured and maintained in a rapidly growing market.

The development of ryegrass associations with AR37 will improve the production and persistence of pastures, under high invertebrate pest challenge, and give a wider range of protection than AR1, but with small risk of low level animal health problems.

New endophytes with similar metabolitic profiles to AR1 have the potential to increase persistence without compromising grazing animal health production or welfare. Tall fescue endophyte associations, with better seed and storage attributes, are likely to reduce packaging and storage costs and/or improve the level of endophyte at sowing. The outcome of current studies on the genetics of endophyte grass compatibility may improve the potential to capture the benefits of cross species inoculations.

The identification of genes associated with certain secondary metabolites of grass endophyte associations, will assist in the screening of endophytes with potential in the forage and turf industries

NOBLE FOUNDATION
ACCOMPLISHMENTS:

Evaluation and deployment of novel endophytes in tall fescue. Grazing tolerance and forage yield trials involving several experimental tall fescue / novel endophyte combinations have been established in GA, OK, TX, and CA.  To date, results indicate that the AGRFA 144 combination is comparable, and perhaps superior, to Jesup MaxQ in terms of persistence and forage yield.   First year seed yield of AGRFA 144 appears to be comparable to Jesup MaxQ. Data from lamb grazing trials indicate thus far that three of the four experimental combinations examined, including AGRFA 144, result in animal health and performance comparable to Jesup MaxQ.  
TENNESSEE

Accomplishment:
Animal performance and forage productivity from cool-season forages 

with and without clovers at Ames Plantation. The objective of this experiment is to compare steer performance and forage productivity and longevity of cool-season forages available to Tennessee beef producers. Eighteen 1.2-ha pastures on the Hancock Place at Ames Plantation are assigned to six cool-season forages with three replicate pastures of each. The cool-season forage treatments are: (1) endophyte-infected Ky-31 tall fescue;(2) endophyte-infected Ky-31 tall fescue plus red and white clovers; (3) endophyte-free Jesup tall fescue; (4) Jesup MaxQ tall fescue, (5) Persist orchardgrass; and (6) Persist orchardgrass plus red and white clovers. All experimental pastures were established in fall of 2002. In spring 2003, hay was harvested from each pasture in late May. Pastures were fertilized with 50kg N/ha in early September and fescue was stockpiled prior to initiation of grazing in Mid December 2003 with five newly weaned steers/ 1.2 ha pasture for all grazing seasons. Steers were fed fescue hay and range cubes when forage growth was not sufficient to support animal performance. Grazing was terminated in mid June. Following termination of spring grazing, a new group of newly weaned calves from the fall calving herd were used to graze summer growth until stockpiling began in early September. Newly weaned steers began grazing stockpiled pastures in mid December with four steers/1.2 ha pasture. Grazing continued until early June of 2005. Results of spring grazing indicated that the lowest average daily gain was for steers grazing E+ tall fescue. Animal performance was similar for Persist orchardgrass and Jesup MaxQ tall fescue.

Accomplishment:
Steer performance and forage productivity from tall fescue pastures with

different endophyte/fescue combinations, with and without at Knoxville. The objectives of this experiment are: (1) to compare steer performance and physiological characteristics, and forage productivity and longevity of tall fescue cultivars with and without clover; (2) to compare nontoxic and wild type endophytes; (3) to compare stand persistence and performances when grazed at low and high stocking densities; (4) to compare white clover cultivars grown in nontoxic and wild type tall fescue; (5) to quantify alkaloid profiles of forage and cattle sera during the grazing season for some of the major compounds, such as ergovaline, lolines, and lysergic acid amide. Twenty-four 1.2-ha pastures at the Blount Livestock Unit of the Knoxville Experiment Station were assigned to 2 replications of 12 pastures each, arranged in 4 blocks of 6 pastures each to create the following tall fescue treatments: (1) Ky-31 E+ (old), no clover, low stocking density; (2) Ky-31 E+ (old), no clover, medium stocking density, (3) Ky-31E-, no clover, low stocking density; (4) Ky-31 E+. no clover, low stocking density; (5) Ky-31 E+, no clover, medium stocking density; (6) Ky-31 E+, Regal clover, Medium stocking density; (7) Ky-31 E+, GA 21159 clover, medium stocking density; (8) Jesup E-, no clover, low stocking density; (9) Jesup MaxQ, no clover, low stocking density; (10) Jesup MaxQ, no clover, medium stocking density; (11) Jesup MaxQ, Regal clover, medium stocking density, and (12) Jesup MaxQ, GA 21159, medium stocking density. The low stocking density is either 2 or 4 steers/pasture and the medium stocking density is 4 to 6 steers/pasture. In June 2004 and July 2005 all pastures were sprayed with Grazon P+D to eliminate Horsenettle. This management decision eliminated the white clover stands in all pastures. Reestablishment of clovers will not take place until at least late spring 2006. 
Accomplishment:
Forage systems for stocker cattle.
Tall fescue is the predominant forage available to beef producers in Tennessee. Most of the beef calves in Tennessee are born in early spring and are weaned in the autumn. Beef producers could add value to weaned calves by keeping them on the farm over the winter and allowing these animals to graze the spring growth of tall fescue. The objective of this experiment is to compare tall fescue forage systems in which rye/ryegrass is used to supply additional high quality forage to stocker cattle. Twelve 1.2-ha pastures on the Highland Rim Experiment Station are assigned to two cool-season forages and two forage systems with three replicate pastures each. Cool-season forage treatments are: (1) Endophyte-infected Ky-31 tall fescue and (2) Jesup MaxQ tall fescue. The two forage systems are: (1) Stockpiled tall fescue, supplemental feed during winter, spring growth tall fescue and (2) Stockpiled tall fescue, rye/ryegrass during winter when available, spring growth tall fescue and rye/ryegrass. Tall fescue and rye/ryegrass pastures are clipped in spring to assure more vegetative growth. The stocking density is at six weaned steers per 1.2-ha pasture. In systems containing rye/ryegrass, 0.4 ha were established by drilling 38 kg of Rye and 6.8 kg ryegrass. In late-November, weaned steers were allotted to pastures on the basis of age, weight, and breeding. Steers remained on pastures until mid to late June. Cattle grazing the rye/ryegrass treatments have access to the forage between the heights of 20 to 8 or 10 cm. Forage heights before and after grazing of rye/ryegrass and the number of d grazing were recorded. When forage was unavailable or insufficient, cattle were fed a byproduct-based supplement with the nutritive value of medium quality grass hay. Data collected at 14-d intervals included: steer weights, strip clippings (2 per 0.4-ha pasture), and pasture scoring (species composition, forage height, and ground cover). Blood was collected for prolactin, ergovaline and other determinations. Systems will be evaluated on the number of grazing days and supplemental feed required for stockers. Steers grazed the experimental pastures from mid December 2003 to late June 2004. Rye/ryegrass pastures were mostly Rye and were grazed according to proposed protocol. Tall fescue was stockpiled in fall of 2004 and steers grazed from mid December until late June 2005. Rye/Ryegrass paddocks had excellent stands and provided grazing from in winter and spring. 

Accomplishment:
Influence of tall fescue pastures differing in endophyte status on rumen parameters and in situ degradation of selected substrates. Three 1.2-ha tall fescue pastures at the Blount Livestock Unit of the Knoxville Experiment Station containing 1) Kentucky-31 endophyte infected tall fescue (KY-31/E+), 2) Jesup endophyte-free tall fescue (Jesup/E-), or 3) Jesup infected with a non-ergot alkaloid producing endophyte tall fescue (Jesup/MaxQTM) were grazed. The objectives of this experiment were: 1) to validate endophyte status of the experimental pasture through determining ergovaline levels of masticate samples and animal response using serum prolactin concentrations, weight gain, and rectal temperatures, 2) to compare weight and composition of rumen contents of cannulated beef steers grazing tall fescue pastures that differ in endophyte status, 3) to determine the effect of time of grazing on the in situ and in vitro nutrient disappearance of commonly used supplemental feedstuffs, and 4) to compare nutrient composition of rumen content to masticate sampling of the pastures. Two ruminally cannulated steers were randomly assigned to each pasture treatment in early May 2003. After an 18-d acclimation period, steers were subjected to four 0700 and four 1900 rumen evacuations, where contents were weighed and sub-sampled for DM, NDF, ADF, and CP analyses. After rumens were evacuated and washed, steers were returned to their respective pastures to graze for about 45 minutes. Masticate samples were collected from the rumen for determination of pasture forage quality. Between evacuation days, in situ degradation of dehydrated alfalfa hay, corn grain, corn gluten feed, and soybean hulls was performed by placing five of substrates into 10x20 cm Dacron bags and incubating them in the rumen of steers grazing the forage treatments. Samples were incubated for 12 h, from 0700-1900 and from 1900-0700, to evaluate differences in day and night ruminal environments. Samples incubated in situ were analyzed for DM, NDF, ADF, and CP disappearance. Steers gained less (P < 0.05) weight while consuming KY-31/E+ tall fescue than Jesup/E- or Jesup/MaxQ. The ADG for KY-31/E+ was 0.29 kg/d (P < 0.05), while Jesup/E- and Jesup/MaxQ were 0.65 kg/d and 0.70 kg/d, respectively. Serum prolactin levels were significantly reduced in steers grazing KY-31/E+ compared to steers grazing Jesup/E- or Jesup/MaxQ. Rumen DM contents for steers grazing Jesup/E- or Jesup/MaxQ were greater (P < 0.05) than steers grazing KY-31/E+ and 1900 content weights were greater than 0700 content weights, indicating that steers consume more forage during the day than overnight. Rumen contents were compared to masticate samples to determine if rumen samples could be used to evaluate forage quality. There were significant (P < 0.05) differences between the two sampling methods. Therefore, rumen content sampling should not be used in place of masticate sampling to evaluate forage quality. Steer rectal temperature was higher (P < 0.05) at 1900 in steers consuming KY-31/E+ compared to Jesup/E- or Jesup/MaxQ. In situ DM, NDF, ADF, and CP disappearance of corn grain was greater (P < 0.05) in steers grazing Jesup/E- and Jesup/MaxQ than in steers grazing KY-31/E+. In situ alfalfa hay and corn gluten feed DM, NDF, and ADF disappearance tended (P < 0.15) to be greater in steers grazing Jesup/E- and Jesup/ MaxQ than in steers grazing KY-31/E+. Soybean hull disappearance was not affected by endophyte status of pastures. Degradation of substrates was not affected by time of day of incubation.  Cattle grazing endophyte-infected tall fescue had reduced quantity of forages in the rumen. The nutrient composition was similar for all tall fescue pastures regardless of endophyte status of the plants. Therefore, the reduced performance associated with animals consuming endophyte-infected tall fescue is a result of reduced nutrient intake by the grazing animal in association with the affects of the ingestion of the ergot alkaloids.
IMPACTS:

Supplementation strategies need to take into consideration the endophyte status of the forage when selecting feedstuffs. Highly digestible fiber sources such as soybean hulls would be a good choice for supplementing tall fescue pastures because endophyte status did not alter digestion of this feedstuff.

Accomplishment:
Embryo development and survival in beef cattle administered ergotamine tartrate to simulate fescue toxicosis. Two experiments were performed to determine whether administration of ergotamine tartrate altered embryo development (Exp. 1) and uterine competency to establish pregnancy (Exp. 2) in beef cattle. Animals were fed daily either 0 (CON) or 40 ug/kg body weight of ergotamine tartrate (ERGOT). Following a 30-d period on respective diets, animals in Exp. 1 were artificial inseminated at estrus (d = 0) and single embryo recoveries performed on d 7; whereas, animals in Exp. 2 received two frozen-thawed embryos on d 7. As an indicator of ergotamine effects, prolactin was decreased throughout both experiments in ERGOT compared to CON animals (P < 0.05). Furthermore, rectal temperature (RT) tended to increase during both experiments in ERGOT compared to CON (P = 0.06). In Exp. 1, embryo recovery (P = 0.08) and the percentage of transferable embryos (P = 0.09) tended to be greater for CON than for ERGOT. Percentage of embryos that developed to compacted morula or greater was increased for CON compared to ERGOT heifers (P < 0.05). In Exp. 2, pregnancy rates of transferred embryos did not differ between treatment groups. Thus, administration of ERGOT to simulate fescue toxicosis altered developmental potential of embryos, but does not appear to effect uterine competency to establish pregnancy. 

IMPACT:

These results would tend to indicate that detrimental effects of simulated tall fescue toxicosis occur on the oocyte of the ovulatory follicle or during early development in the oviduct (similar to research observations associated with heat stress in dairy cattle). Uterine health does not appear to be factor in reduction of fertility during simulated tall fescue.

Accomplishment:
Influence of Soybean Hull Supplementation on Steers Consuming Endophyte infected Tall Fescue Pasture. Six steers fitted with ruminal and duodenal cannulas were used in a crossover design to evaluate intake, ruminal fermentation, and site of nutrient digestion of fresh-clipped, endophyte-infected (E+) Kentucky 31 tall fescue pasture with or without soybean hull (SH) supplementation at 0.60% BW (OM basis). Steers were placed in metabolism units within an environmentally controlled room and provided with free choice access to fresh forage, water and a vitamin/mineral supplement. The spring growth of E+ tall fescue was harvested daily during the experiment. Supplement was fed at 0700 with approximately 65% of the estimated daily forage. Additional forage was stored in a cooler and fed at 1900 to maintain a fresh forage supply. Periods were 21 d with 14 d of adaptation and 7 d of digesta sample collection. Chromic oxide was used as a duodenal digesta flow marker. Duodenal samples were taken four times daily with times shifting 1 h each d to represent all 24 h of a d. Supplementation of SH decreased forage OM intake from 1.64 to 1.41% BW, but increased total OM intake from 1.64 to 2.01% BW. Apparent percentages (53.1%) and quantities (2,786 g/d) of ruminal OM disappearance were not affected by supplementation. Percentages of total tract OM disappearance were not different (70.8%), but quantities were 781 g/d greater with supplementation. Apparent ruminal NDF disappearance percentages were not different (65.6%), but resulted in 469 g/d more NDF disappearing from the rumen with supplementation. Percentages of N disappearance were not different. Supplementation of SH resulted in an increase in total N (34.1 g/d) and microbial N (17.1 g/d) flowing to the duodenum. Ruminal pH was not affected (6.5) and ruminal ammonia concentrations exhibited a time x treatment interaction where SH decreased concentrations for 12 h after supplementation. Total VFA concentrations (103.9 mM) were unaffected. Liquid dilution rate (12.7%/h) and ruminal OM fill (4.3 kg) were not different between treatments. Supplementation of SH at a rate of 0.60% BW (OM basis) to calves consuming fresh E+ tall fescue decreased forage consumption, but resulted in greater total intake, greater flow of N to the duodenum, and increase total tract OM disappearance. 

IMPACT:

Supplementing soyhulls at 0.65% body weight on a dry matter basis to calves grazing the spring growth of E+ tall fescue should result in increased performance over calves grazing the forage alone.
Accomplishment:
Effects of purified fiber energy supplementation on digestion and ruminal parameters of steers fed E+ tall fescue hay. Six ruminally and duodenally cannulated steers were arranged in a replicated 3 x 3 Latin square to determine the effects of supplementing purified fiber to steers consuming E+ tall fescue hay. Measurements included nutrient disappearance, ruminal VFA and ammonia concentration, and rumen kinetics. Free choice hay was supplemented with purified fiber (solka floc and oat fiber combination) at 0 (CON), 0.25 (LO), or 0.50% (HI) of BW. Co-EDTA was used as a marker of the liquid fraction and Cr2O3 as the solid phase marker. Forage intake and total N intake were not affected by supplementation. Total intake of OM, NDF, and ADF increased. Quantities of ruminal and total tract NDF, ADF and OM disappearance were increased by supplementation. Ruminal and total tract nitrogen digestion and total and bacterial N flow at the duodenum were not affected by supplementation. Ruminal acetate concentration tended to increase, butyrate increased, and propionate was not affected by supplementation. Ruminal pH increased with supplementation. Ruminal NH3-N concentrations decreased with supplementation, but a treatment x time interaction existed due to CON NH3-N remaining constant throughout the 24 hr period. This data indicates that supplementing steers consuming E+ tall fescue hay with digestible fiber can increase ruminal and total tract fiber digestion without affecting forage intake or digestion of nitrogen while also increasing ruminally available energy.

Accomplishment:
Supplementation of E+ tall fescue hay in programmed gain diets: use of starch and digestible fiber combinations. Six rumunaly cannulated steers were used in a 6x5 Latin Square experiment to determine the effect of combinations of byproducts and grains on ruminal metabolism and diet digestibility when fed as in forage based diets. Energy intake (ME) for steers to gain 1.0 lb/d was determined and supplied from one of six diets based on NRC (1996) energy values for the feeds. Treatment one consisted of E+ tall fescue hay alone while the remaining 5 treatments received 40% of their energy intake from a supplement. The 5 supplements consisted of supplemental energy coming from 100% corn, 25% corn and 75% soybean hulls, 50% corn and 50% soybean hulls, 75% corn and 75% soybean hulls, or 100% soybean hulls. Sample collection has been completed on this experiment. Final results are awaiting completion of lab work, data summary, and statistical analysis.

Accomplishment:
Effects of fibrous byproducts and modified glucomannan on intake and performance and intake of growing beef calves on improved spring endophyte-infected tall fescue pastures. Twenty-four 1.2-ha Jesup endophyte-infected tall fescue pastures were grazed by 96 tester commercial beef steers for 84 d beginning in mid-April and ending in mid-July. Additional steers were provided in a put and take system to manage forage growth. The primary objectives of the experiment were to examine the efficacy of supplementing soybean hulls and modified glucomannan to alleviate signs of tall fescue toxicosis. Parameters evaluated included performance, serum prolactin concentrations, dry matter intake and tympanic temperature. Treatments included: 1) Negative control (grazing only), 2) Low soybean hull supplementation (0.33% body weight), 3) High soybean hull supplementation (0.66% body weight), 4) Low soybean hull supplementation plus modified glucomannan, 5) High soybean hull supplementation plus modified glucomannan. Steers were weighed on d 0 and d 1 and the average was calculated as the initial body weight. Steers were subsequently weighed at 21-d intervals with the final weight being an average of weights from d 83 and d 84. At these weight points, blood samples were taken by jugular venipuncture, serum harvested and analyzed for prolactin concentrations. In early June, control steers were dosed with chromium boluses and supplemented steers were given supplements with chromic oxide. Fecal grab samples were taken once daily for six d and were analyzed for chromium concentration. Forage samples were collected every 21 d just prior to the weigh dates. Sampling of the pastures was done by mechanically mowing four strips (55.9 cm x 304.8cm) using a commercial lawnmower with a collection bag. Samples were weighed in the field and were composited to include 10% of the total collected amount. Forage samples and supplement samples were analyzed for dry matter, organic matter, nitrogen, neutral detergent fiber, and acid detergent fiber. To date the first year of collections have been completed, with the second year upcoming for 2006.

Accomplishment:
Digestibility of stockpiled endophyte-infected tall fescue with altered frequency of soyhull supplementation. The objective of this experiment is to determine the effect of frequency of soybean hull supplementation on dietary intake, nitrogen retention, and digestibility of E+ tall fescue based diets. Twelve dairy steers will be used in each of two years. Steers will be housed in an environmentally controlled room throughout the trial. All steers will be given ad libitum access to fresh clipped E+ tall fescue and treatments will include: 1) forage only, 2) forage plus 0.5% BW soybean hulls fed daily, and 3) forage plus 1.5% BW soybean hulls fed every third d. Forage, orts, and feces will be weighed and analyzed to determine dry matter, organic matter, nitrogen, neutral detergent fiber, and acid detergent fiber. Urine will be collected and analyzed for N content. Trial periods will include a 17 d adjustment period to acclimate the calves to the experimental diet and the environmental conditions. This will be followed by nine d of feed, orts, feces, and urine collection. Year one has been completed with year two beginning in October 2005.
SPECIAL REPORTS:

Accomplishment: 
Database of the references and findings attributable to SERA-IEG/8.   At its October 28, 2003, business meeting, the SERA-IEG/8 unanimously endorsed the concept of creating a database containing all the references and findings on tall fescue and tall fescue toxicosis that could be attributed to the existence of the Information and Exchange Group since its beginning. I thank Carrie Schultz for her help in the early stages of compiling this information, and all the members of SERA-IEG/8 who helped by submitting titles and other information. Most of the publications listed were obtained from listings of publications in the proceedings of SERA-IEG/8 and its predecessor organizations, as well as from individual members of the Group. On occasion, the reference as cited is incomplete; that derives from the incompleteness of the original submission. The task was complicated because of the need to include not only the publications cited in the annual reports and proceedings of meetings, but also the ones directly attributable to the workshops that preceded SERA-IEG/8 but were instrumental in pointing the need for its creation. If an author attended some meetings, but not others, should the publications authored in a year of non-attendance be included? What about an author that did not attend SERA-IEG/8 meetings but whose colleagues did? What about publications that anticipated the creation of regional meetings but contributed to the awareness or solution to the research problem? Many more questions in this vein could be asked, but the inescapable conclusion is that inclusion of a reference in the list will be strictly subjective. The readers are invited to examine the database that will be made available in pdf format on the web site for the Workshop, and point out the errors that they have found, the grievous omissions that must be remedied, and the inclusions that, in their opinion, should be deleted. 

Impact: 
The Reference Database clearly demonstrates the numerous contributions to understanding of the tall fescue toxicosis problem that the Southern Extension and Research Activities Information Exchange Group (SERA-IEG/8) and its predecessor official and informal groups have made since the 1970s. The more than 1,200 publications by members of the group and their colleagues, resulting in no small part from the free and yearly informational exchanges, have contributed immeasurably to the progress made so far in the understanding and management of this important  agricultural and economic problem and to its eventual probable resolution within a few years, assuming that continued exchanges and support are maintained.

Accomplishment:

The Tall Fescue On-Line Monograph (TFOLM). A few years ago, the proposal was made that a readily accessible and easily up-datable information resource on important aspects of tall fescue production and utilization be created and be available 24 hours a day, 7 days a week, anywhere in the world. Over 50 well-recognized colleagues who are authorities on various aspects of tall fescue science and applications were contacted, and most of them willingly contributed within their area of expertise. This report will bring you up-to-date regarding the current status of this project. 

Originally, we had anticipated placing the contributions within the confines of an existing system which had been in existence for some time at Oregon State University with the primary aim of satisfying information requests on forages from extension personnel and students. After considerable effort in tweaking the system for this major expansion, we determined that we should re-design the entire Forage Information System and match this component to that design. Unavoidable delays were encountered in the new development, due to prior commitments in teaching, research, service, travel, existing contracts, and the necessity to participate in the grant-submission treadmill. Eventually, during the last year, we were able to assemble a multi-disciplinary team of computer‑based technology experts knowledgeable in design, implementation, and delivery components, to construct the framework, and insert the information you supplied. 

For many years now, the 1979 ASA-CSSA-SSSA monograph on tall fescue has been in need of updating. We propose to name the results of our joint efforts the “Tall Fescue On‑line Monograph (TFOLM).” As with the previous monograph published as a book, topics in this on-line monograph cover a large number of aspects of the science and utilization of tall fescue, providing an up‑to‑date, authoritative information resource to scientists and specialists, producers, students, and other interested users. Our hope is that it will continue to grow in usefulness as it is revised over the years.  

We invite you to visit the URL where the current developmental version of the TFOLM is located:



http://forages.oregonstate.edu/is/tfis/monograph.html
The project is over three-fourths complete, and we anticipate the few additional contributions to be submitted, reviewed, and incorporated into the system within a few months. We invite your review of the efforts to-date and will welcome your comments, essential for all of us prior to the release to the general public. We acknowledge and thank all contributors, reviewers and commenters for their cooperation and superior efforts in helping move this pioneering project forward and look forward to hearing from you.

Impact: 

There has been a need for an updated and readily accessible information resource on important aspects of tall fescue production and utilization. The availability of modern technology, coupled to the knowledge of numerous experts from around the world, has led to the creation of an easily up-datable on-line monograph which, when completed in the near future, will be available 24 hours a day, 7 days a week, anywhere in the world. 

