[Ey

®NoOU A

Field observation
Seed Collection
Whole plant pot assays
Dose response experiments
Single dose assays
Other diagnostic techniques
Interpretation of results
Conclusions and references
HRAC publications
About HRAC

This leaflet was prepared by:
Dr Stephen Moss
IACR-Rothamsted
Harpenden

Herts AL5 2]Q

UK

Tel: (01582) 73133 ext 2521
Fax: (91582) 760981
E-mail: Stephen.Moss@bbsrc.ac.uk



http://www.hracglobal.com/Education/
http://www.hracglobal.com/Education/
http://www.hracglobal.com/Education/
http://www.hracglobal.com/Education/
http://www.hracglobal.com/Education/
http://www.hracglobal.com/Education/
http://www.hracglobal.com/Education/
http://www.hracglobal.com/Education/

e - AR

Living plants next to dead plants
may indicate developing resistance




The reliability of results based on plant assays is largely dependent on the quality of the
seed sample from which they are grown. Poor quality seeds will often have a low %
germination or produce poor plants with
consequent variable response to
herbicides.

=  collect seeds when the majority
are mature. Collecting too early
or too late is likely to lead to
samples with low viability. With
grass-weeds, e.g. wildoats
(Avena spp.), rye-grass (Lolium
spp.), the best time is when
about 20% of seeds have already
been shed.

= collect ripe seeds by gently
rubbing inflorescence over a bag
or tray. Seeds of tall weeds, such
as wild-oats, are most easily
collected by holding
inflorescences inside a large bay
and shaking vigorously. The best

technique will vary with species. Tests for resistance require seed samples which must
With grass-weeds it is usually be of good quality. Plastic bags are good for seed collection
best to try to collect seeds purposes but do not store seeds in them

directly in the field, rather than
collect inflorescences.

= aim to collect over an area of at least 100m by 50m within the main problem area,
unless the problem is confined to one or more smaller, very distinct patches. Avoid
obvious unsprayed areas. The sample needs to be representative of the problem
field or area, so a few seeds from lots of heads should be collected. Make a sketch
map of area sampled.

= quality is more important than quantity. Aim to collect at least a volume of 250 ml
of seeds of grass-weeds such as rye-grass to allow for losses during cleaning. The
amount of seed to collect of other weeds will vary with seed size and ease of
collection, but the aim must be to collect an adequate (several 1000 seeds)
sample of ripe seeds.

= do not collect in wet conditions. Collection is harder and seeds of some species can
become very dormant.

= beware of rapid heating of freshly
collected samples - do not store
in polyethylene bags. Seeds are
best kept in paper envelopes for
transport and storage. Staple
side and bottom seams of paper
envelopes to prevent them
coming unstuck due to moisture
from seeds. Label envelope with
name of field, farm and date of
collection.

= air dry seeds as soon as possible
after collection. Small samples
can be dried in the envelopes by

simpl

star?d}lng them on end with the Seed samples should be clean and free from debris.
flap open, and shaking the Neither of these wild-oat samples has been cleaned,
envelope daily. Larger samples but that on the left vas collected in the correct manner,
are best dried in trays placed in a that on the right vas not.

dry, well ventilated, but not
windy, environment. Seeds of
most species should be dry within about a week.



The quality of seed samples can be greatly improved
by the use of an air column cleaner.

Resistance screening tests in progress in a glasshouse.
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Figure 1.

Dose response curves for a Susceptible () and a Resistant (R) ¢
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Resistance is not alvays absolute as shovm in
Alopeciirus myosuroides herbicide test The Rot
population is knovm to be susceptiie and has
well controlled. The Peldon population is shovd
herbicidal symptoms as itis highly resistant.
Paringdon plants are alive, but shov severe herl
effects. Particular care must be exercised in inter
such marginal effects; subsequent studies shova
the level of resistance seen in the Faringdon pop
can reduce the performance of herbicides in the
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In Petri-dish assays, seeds are germinated in the presence of a dilute

herbicide solution and subsequent growth is assessed. Petri-dish
assays can be more convenient, cheaper and give quicker results than
pot tests, but are not suitable for all weeds and herbicides.

Table 1. Results of a glasshouse dose reponse investigating the effect of fenoxaprop on
four populations of Alopecurus myosuroides.




Population ED50 vale (g.a.i./ha) Resistance Index

A(susceptible) 38 1.0
B 1022 27.0
C 184 4.8
D 76 2.0

Interpretation: Population B had a resistance index (RI) of 27.0 indicating a high level of
resistance. Population C, with a RI of 4.8, showed partial resistance, which is likely to
have some impact in the field. The marginal insensitivity of population D, with a RI of 2.0
may, or may not be of significance in the field. Further studies would be essential before
any firm conclusion could be made.

Table 2. Results of a glasshouse pot screening assay in which a single dose of
fenoxaprop (55 g a.i./ha) was applied to four Avena fatua populations.

Population % reduction in foliage weight*
W(susceptible) 93%
X 7%
Y 68%
Z 84%






http://www.hracglobal.com/Education/




