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ABSTRACT
Meadow fescue, Festuca pratensis, infected with Neotyphodium 
uncinatum contains loline alkaloids that may deter attack from pasture 

Listronotus bonariensis) adults to 12 unique endophyte-infected meadow 
2
adj

Lolium 
perenne
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INTRODUCTION
Meadow fescue, Festuca pratensis, is often infected with the endophyte Neotyphodium 

uncinatum,

Listronotus bonariensis), from feeding and egg laying, and may contribute to population 

million per annum (Prestidge et al. 1991).

implicated both NFL and N-acetyl norloline (NANL) as feeding deterrents of ASW. 
The main objective of this study was to determine the effects of meadow fescue 

METHODS
Field experiment

This experiment, located near Templeton, Christchurch, comprised a randomised 
complete block design with three replicates. It was subject to natural infestation by 

tillers per plant were taken from 12 meadow fescue lines in each of the three replicated 

assessment date. All above ground herbage was cut by hand as close to ground level 
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as possible and removed from the experimental area immediately after each harvest. 

g dried herbage). 
Laboratory experiment 

A laboratory experiment was undertaken that included the meadow fescue ecotypes 

Rooted tillers were placed in pairs in small polythene pots with a commercial potting 

After 6 weeks three ASW adults, collected from near Hororata, Central Canterbury, and 
kept in cool storage overnight, were placed with the paired plants. A ventilated clear 
Perspex cylinder was placed over the plants to contain the weevils and the pots were 

After 6 days, the weevils were removed and feeding holes in the plants were counted. 
The plants were then cut at soil level, the tillers and leaves counted, weighed and freeze-
dried for loline, ergovaline and peramine alkaloid analysis. The plants comprising 

alkaloid analyses.
Alkaloid analyses

The extraction of loline alkaloids from the plant samples was based on the method of 

g
1 ml of the supernatant was taken up in a plastic syringe and passed through a micro-

NANL and N-methyl loline (NML) for use as standards, was based on the methods of 

Peramine and ergovaline analyses were undertaken by AgResearch Ltd by the methods 

Statistical analyses

loline alkaloids were subjected to analysis of variance (ANOVA). Regression analysis 
of ASW damage against the leaf and stem concentration of loline alkaloids was also 
performed.

In the laboratory experiment the number of feeding holes counted per plant and the 
loline concentrations in the shoot of each line were analysed using ANOVA to compare 

ANOVA.

RESULTS
Field experiment
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in the absence of endophyte than in all other treatments. Ecotypes with high loline 

The inverse relationship between the number of ASW feeding holes and total loline 

R2
adj

2
adj

FIGURE 1: Fitted parallel regression lines for the number of ASW feeding 
holes/plot against total loline concentration (µg/g DM) in the leaf 
of 11 meadow fescue lines assessed four times in 2004/05 (R2=48.9,
P<0.001). Fp53 was excluded from the regression analysis, as it 
was a nil endophyte line. Regression equations – Assessment 1: 
y = 85.57 - 0.0363 (total loline); Assessment 2: y = 100.5 - 0.0363 (total 
loline); Assessment 3: y = 134.73 - 0.0363 (total loline); Assessment 4: 
y = 104.73 - 0.0363 (total loline).

Laboratory experiment

in damage by ASW to plants between any of the three grass treatments and there was 
no difference between treatments in the number of leaves, number of tillers or plant 
weight.

number of tillers or plant weight between pairs of plants for any of the comparisons. 
)

) and had not been detected in these ecotypes previously 
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TABLE 1: Argentine stem weevil damage (no. holes/g DM) and total no. holes/
plant) to two meadow fescue ecotypes and ‘Bronsyn’ perennial ryegrass 
in paired comparisons. Values were analysed after logarithmic or 

the second.
1 A P-value

Log(holes/g +1)
1.12

1.41
2.24

SQRT (total holes)
1.6

1

DISCUSSION
In grasses, loline alkaloids have been associated with the presence of the endophytes 

N. uncinatum and N. coenophialum . Differences in damage 
between ecotypes containing loline alkaloids were observed. Damage was consistently 

loline effect in reducing leaf damage. 

The damage to foliage by adult ASW can provide an indication of oviposition activity 
and reduced leaf damage may imply that endophyte-produced alkaloids reduce egg laying 

in meadow fescue to date. 
These results imply that loline alkaloids deter feeding by adult ASW but further studies 

each loline derivative. Further work is also required to determine the effects of loline-
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