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Abstract 

Two experiments were conducted to evaluate the performance of weanling rabbits fed 
diets containing various levels of endophyte free (E-) and endophyte infected (E+) seeds. 
The diets consisted of 0%, 20%, 40%, 60%, 80% ground and 60% whole E- fescue seeds in 
the first experiment and 0%, 10%, 20%, 30%, 40%, 50%, andE+ control in the second. 
Twenty-four and 28, four-week-old weanling rabbits were used in the first and second 
experiments, respective! y. The results in the first experiment indicated that the ta1l fescue E
seeds were adequate as a feedstuff and could be incorporated into diets of rabbits at levels up 
to 80% without any adverse effects on performance. In the second experiment, there were 
no consistent effects on animal growth or feed intake attributable to the various levels of 
ergot alkaloids consumed. Average daily weight gain was highest from the groups fed 0% 
E+ and was significantly different from those that received 10%, 40%, and the control diet 
but was not different (P > 0.05) from those on 20%, 30%, and 50%. Rabbits do not seem 
to be an appropriate laboratory animal model for the study of tall fescue endophyte toxicity. 
It was concluded that tall fescue E- seeds used at levels up to 80% in diets of fryer rabbits 
will not adversely affect their performance with respect to average daily intake, average daily 
weight gain and efficiency of feed utilization. 

Introduction 

Tall fescue (Festuca arundinacea Schreb) is an important cool season grass species. 
Hoveland (1991) indicated that of 21 states surveyed, ta1l fescue was used primarily for hay 
and pasture, with 8.5 million cattle and 688,00 horses grazing these pastures. However, 
most ta1l fescue grown in the U.S. is Kentucky 31 (KY-31), which is infected with an 
endophytic fungus, Acremonium coenophialum (Porter et. al., 1979). Although KY-31 has 
many desirable agronomic characteristics, animal performance has not always been as great 
as would be expected based on nutritional analyses (Blaser et. al., 1986). 

Specific disorders in cattle associated with toxic ta1l fescue include fescue foot, summer 
fescue toxicosis, and fat necrosis (Hemken et. al., 1984) while agalactia has been associated 
with horses (Heirnann et. al., 1981). Hoverland (1991) estimated conservatively that cattle 
losses from grazing toxic tall fescue exceed $600 million per year, $353 million from 
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reproductive 1osses and $255 million from decreased weight gains. Porter et. al. (1979) 
isolated alkaloids from KY -31 and provided sorne of the first evidence that the fungus was 
capab1e of producing alkaloids which are N-peptide substituted amides of lysergic acid. 

There has been a great deal of recent research on the toxicological significance of the 
alkaloids. The present state of know1edge suggests that the pyrrolizidine alkaloids in tall 
fescue are not major factors in livestock fescue toxicosis. Although they are of the same 
chemical class as the pyrrolizidine alkaloids in many poisonous plants (eg, Tansy ragwort, 
Senecio jacobea), they lack the 1, 2 double bond which these alkaloids must have to be 
hepatotoxic (Cheeke and Shull, 1985). Fescue toxicosis of livestock appears to be caused 
primarily by ergot alkaloids. Ergovaline is the predonrinant ergopeptide alkaloid in E+ ta11 
fescue and accounts for 84-97% of the total ergopeptide alkaloid fraction (Lyons et. al., 
1986). Many of the effects of ergot alkaloids in causing fescue toxicosis (poor growth, 
rough hair coat, elevated body temperature, reduced weaning weights, milk production, and 
reproductive efficiency, and pronounced susceptibility to heat stress) are due to alteration in 
prolactin secretion (Porter et. al., 1990). This may explain many of the signs of the toxicity, 
such as summer fescue toxicosis in cattle and reproductive disorders in horses. Ergot 
alkaloids are a-adrenergic antagonists, dopamine agonists, and serotonin antagonists (Riet
Crea et. al., 1988). Porter et. al. (1990) noted that E+ fescue causes neurotransmitter 
imbalances in cattle with alterations in dopaminergic neurotransmitters and metabolism of 
prolactin (produced in the pineal gland), adversely affecting growth and reproduction (Porter 
et. al., 1990). 

Most of the observations of fescue toxicosis have been made with cattle and horses; 
however, a recent study with sheep fed E+ ta1l fescu~ seed showed inhibited fiber digestion 
in the rumen, reduced growth andan increased sensitiwity of the sheep to heat stress (Hannah 
et. al., 1990). Increased respiration rates and rectal ~mperatures as well as stimulated liver 
enzyme activity (mixed function oxidase) have also been reported in sheep (Zanzalari et. al., 
1989). Daniels et. al. (1984) reported that rabbits gi~en ta1l fescue E+ extract had reduced 
body weigt gains. 

Although effects of fescue toxicosis on various species of animals have been reported, 
there are no studies that have investigated the suitability of the rabbit as a model for studying 
the effects of E+ ta1l fescue. Therefore, the objectives of this study were: 1) To investigate 
the suitability of rabbits as a laboratory model for studying the effects of E+ tall fescue 
seeds, and 2) To evaluate the use of ta1l fescue E- se«ls as a supplement for rabbit feed and 
the performance of weanling rabbits fed diet containing various levels of fescue E- seeds. 

Materials and Methods 

Proximate composition of the major dietary ingredients was taken into consideration, and 
diets were formulated to the specifications for rabbit diets (NRC, 19n; Cheeke, 1987; Tor
Agbidye et. al., 1990). Tall fescue E- and E+ seeds, were purchased from Smuckers Ranch, 
Harrisburg, Oregon. Seeds were ground using the 2mm screen Wiley mili. The crude 
protein (CP) and acid detergent fiber (ADF) values were 17.5% and 17.3% CP . .and 20.8% 
and 18.9% ADF for E+ andE-, respectively. Diets were formulated to contain levels of O, 
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20, 40, 60, 80, and 60% whole seed (WS) for the fescue E- diets andO, 10, 20, 30, 40, and 
50% endophyte infected fescue seeds for the E+ diets. Ergovaline levels in the E+ diets 
were quantitated using a modifi.ed assay of Rottinghaus HPLC extraction (Rottinghaus et. al., 
1991) by Oregon State University (OSU) College of Veterinary Medicine Laboratory. The 
E+ seed contained 4.4 ppm ergovaline. 

Twenty-four, four-week-old New Zealand White rabbits of both sexes were weighed and 
randomly assigned to the six dietary treatments, with 4 rabbits per treatment (Experiment 1). 
The animals were housed in a conventional rabbit facility at the OSU Rabbit Research 
Center. Each animal was placed in an individual cage measuring 12" x 30" x 18." Each 
cage was equipped with an automatic watering device and "J" type galvanized metal feeder 
with a screen bottom. Feed and water were available ad libitum. Feed consumption and 
weight gains were recorded weekly during the 35-day experimental period. Twenty-eight, 
four-week-old New Zealand White fryer rabbits were used in Experiment 2. The 
experimental design and procedures were similar to Experiment l. Anima1s in Experiment 2 
were a1so closely watched twice a day for any apparent clinical signs. 

At the end of the experimental period the final body weight gain of each animal and feed 
intake were recorded. The results were used to calculate weight gain, daily feed intake, and 
feed efficiency. The data was subjected toa one-way analysis of variance and analyzed by 
GLM procedure of SAS (SAS Institute, 1991). Upon detection of differences, the means 
were separated by Duncan's method of means comparison. 

Results and Discussion 

Performance of the weanling rabbits fed tall fescue E- seeds from Experiment 1 is shown 
in Table 2. The lowest average daily feed intake was for the group of animals on the diet 
containing 80% fescue seeds, and this was significantly different (P < 0.05) from the control 
diet. Although there was no significant difference in feed intake (P > 0.05) among a11 
levels of fescue seed, the daily feed intake tended to decrease as dietary seed level increased. 

The average daily weight gain (ADG) values ranged from 41.10 + 2.12 for the group 
with diet containing 80% fescue, to 45.34 ± 2.15 for the group on 60% fescue, but were not 
different (P > 0.05) between treatments. Also, the feed effi.ciency ratio was not 
significantly different (P > 0.05). The group fed the control diet had the highest feed intake 
(130.4 ± 6.4 g/day). This reflects the higher fi.ber level dueto the higher level (40%) of 
alfalfa meal in the control diet. It was also observed that grinding of the fescue seeds did not 
affect the performance of the rabbits, indicating that the mastication and digestive processes 
in the rabbit can break down intact grass seeds. 

The fescue seed that was used in this study was also fed to lambs at dietary ergovaline 
levels varying from 150 ppb to 2000 ppb (Cheeke, unpublished observations). Alllevels of 
dietary ergovaline reduced feed intake and growth rate of lambs, with a linear reduction in 
performance as ergovaline level increased. The lack of effect of dietary ergovaline with 
rabbits indicates that they are much more tolerant to ergot alkaloids than sheep fed the same 
seed as a source of alkaloid. This would indicate that rabbits are probably not a good model 
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for studies of tall fescue toxicosis. On the other hand, the results indicate that grass seed 
screenings are well utilized by rabbits, and in Iocalized areas where grass seed is produced, 
such as westem Oregon, by-products of the grass seed industry could be utilized in rabbit 
feeding. 
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Table l. Percentage composition of experimental diets. 

% :Wescue Seeds 

Ingredients o 20 40 60 80 60WS* 

Alfalfa 40.00 30.50 21.00 11.50 2.00 11.50 

Wheat mili run 21.00 16.00 11.00 6.00 1.00 6.00 

Corn 22.00 16.50 11.00 5.50 0.00 5.50 

Soybean meal 11.50 11.50 40.00 11.50 11.50 11.50 

Fescue seed 0.00 40.00 60.00 60.00 80.00 60.00 

Molasses 3.00 3.00 3.00 3.00 3.00 3.00 

Dicalcium phosphate 0.25 0.25 0.25 0.25 0.25 0.25 

Trace mineral salts 0.50 0.50 o.so 0.50 0.50 0.50 

Vitamin premix 0.25 0.25 0.25 0.25 0.25 0.25 

Vegetable oil 2.00 2.00 2.00 2.00 2.00 2.00 

Limes tone 0.50 0.50 o.so 0.50 0.50 0.50 

* 60% whole seed. 

Table 2. Performance of weanling rabbits fed endophyte free (E· tai fescue seeds. 

lnitial Net Feed/ 
Diets Wt. (g) Gain (g) Al>G(g) ADFI(g) Gain 

Control 750.75 ± 149.3(iM5 1550.75 ± 34.22NS 44.31 ± 0.98NS 130.44 ± 6.39" 2.95 ± O.l'?S 

20% Fescue 672.50 ± 156.27 1541.25 ± 111.39 44.04 ± 3.19 121.39 ± 8.4goi> 2.77 ± 0.11 

40% Fescue 741.25 ± 135.82 1465.75 ± 95.57 41.88 ± 2.73 120.15 ± 8.5ZOI' 2.n ± 0.11 

60% Fescue ns.oo ± 156.53 1587.00 ± 75.24 45.34 ± 2.15 119.87 ± 9.09"' 2.65 ± 0.20 

80% Fescue 760.25 ± 138.51 1438.50 ± 74.32 41.10 ± 2.12 107.52 ± 7.31' 2.63 ± 0.20 

60% WS Fescue 751.25 ± 145.24 1501.00 ± 98.91 42.&9 ± 2.83 121.51 ± 11.3~ 2.83 ± 0.15 

a differs from b (P<O.OS}. 
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