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Making the Control Decision

hen the sampling has been completed and the data av-
eraged vou are ready to make the control decision. The
cconomic threshold for alfalin weevil control 15 dy-
mamie, changing with the height of the allalfa. As crop growth in-
creases, the amount of infestation necessary W cause econmnic loss
alzn increases. Economic thresholds signaling the need for control
if loss i5 to be prevented are listed in Table 1.

Omnee alfalta weevil populations reach the economic threshold
bevel, the application of an insecticide or harvesting are the oaly
satisfactory methods of control, unbess dizseased larvae (larvae in-
fected with Evvwig sp., a fungus pathogen mentioned below) are
present. The grower has the choice of several insecticides 1o control
the alfalfa weevil, depending on the amount of protection required.
When 3 to 4 weeks protection 15 nesded there are long residual
materials which can be used. When harvest is expected within two
weeks wse 3 short residual insecticide. Some of the short residual
insecticides are safe to use on pastures when applied according to
the label. There is also a considerable cost difference between
chemicals sold by the dealer, so it is important that the grower in-
vestigate and select the chemical that will best it his needs at the
least cost.

The performance of chemicals may vary in different areas. Con-
sequently, recommendations vary between states. The grower
should check with his local Extension Service for the materials and
rates repommendead in his area.

Other Alfalfa Weevil Management Practices

(1) Biological Control Agents: Parasites which are significantly
contributing to the control of the alfalfa weevil in some areas include
Bathylecles crrculionrs, Hatlnplectes anris and Microvlonns eoless,
tiny wasps which attack the Larvae, and Microctons aethiopoides, a
Liny wasp which paragilizes the adull weevil and remnders it stenle,
A dizease cauzed by the fungus pathogen, Erxviz gb. has become
impartant in certain areas of the Mississippt and Ohio Valley states
in Kentucky, southern Indiana and [linois, east to YVirginia. The
disease also appears prevalent in certain areas of the Northeast.
Where this disease or the parasites are abundant, chemical control
may not be needed. Rarely will a second chemical application be
necessary. In the case of Ermng 5., infection by the disease is
usually not prevalent until larvae are about half-grown and it does
e appear bo have much effect on early season larvae, Most mor-
tality oocurs after the population has peaked. Infected larvae are
useally shegrish or dead, brownish in color and adhered Lo the alialfa
leaf. Growers should consult their local Extension Service ento-
molegists regarding the prevalence of these hiologncal agents and
the need for alfalfa weevil control in their area.

(2} Agronomic Management: Practices which produce dense,
vigorous growlh reduce loss from the alfalla weevil. Culting and
removal of the crop in the bud stage also reduces loss. None of
today’s alfalfa varieties are resistant to the alfalfa weevil,
However, certam cultivars produce rapéd growth and recovery in
the spring which give them greater tolerance to weevil feeding than
other varieties. Growing the best adapted cultivars for an area
from quality alfalfa seed will help to minimize losses from the
alfalfa weevil.
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to Improve Alfalfa Yield and Quality

No pest on the North American Continent spread more rapidly, or became a greater limiting factor in the
production of a single crop than the alfalfa weevil (Mypera postica Gyll.). This insect is now commaon o
most alfalfa growing areas in the United States and southern Canada. In the 1960's and 1970's the
devastation from the alfalia weevil became so great that many growers gave up trying to produce alfalfa.
However, advances in the management of this pest now make it possible to control it and produce high
yields of a nutritionally high quality crop.

M. Curtis Wilson, Professor of Enbomaokioy
Purdue Linbrersity, Wes! Latayetie, Indiana



Description and Seasonal Cycle
he newly emerged alfalfa weevil aduli is light brown with a
dark line extending down the middle of the back. It is oval
in ghape, about 3/16 inch long and has a distinct snout. As
it ages it darkens in color. With the exception of the clover leaf
weevil, itis distinetly larger than most weevils found in alfalfa fields.,

Female weevils deposit their eggs in alfalfa litter, stubhle and
fresh stems. Small scars can be observed on the stem near the
ground surface where the female has made a puncture with her
mouthparts; she deposits a cluster of egges through this puncture
info the hollow stem.

The number of eggs in a cluster ranges up to about 40 with an
average of 5 or 10. The egg is very small, only 1/32 inch long, oval
and light yellow when first deposited, but darkenz before hatching.
Orver her lifetime, a single female may lay as many as 1500 eggs, but
the average is between 600 and 300. Time of hatching depends upon
the temperature, but in the spring eggs usually will hatch in 7 to 14
days.,

The ege hatches into the legless larval stage. The alfalfa weevil
passes through four of these larval stages, each time shedding ils
skin, before it is mature, After hatching. the larva emerges through
the puncture in the stem through which the eggs were deposited. It
climbs up the cutside of the stem 1o the terminal growth where it
beging (o feed. The first stape is vellowish in color, with a black
head, and legless. Despite its small size, it is extremely aclive at
this siage,

Asthe larva develops, it becomes greener with each successive
malt. The 4th stage larva is a shade of green similar to hesh alfalia
with a white stripe down itz back and a black head (in contrast Lo the
clover leaf weevil which has a brown head). A full grown larva is
about 3/8 inch in length, Normally, it takes about three weeks for
thi weevil to go through the larval stages.

When fully grown, the larva spins a cocoon on the leaves of the
alfalfa plant or among debris on the ground. The larva pupates within
this cocoon and the adult weevil emerges in about 10 days. Thus,
the life cyvcle is completed. The adult feeds for 2 few weeks and then
goes Into a [ype of “summer nbernation” called aestivation, becom-
mg inactive, There is only one large generation each vear. However,
all stages are sometimes present i small numbers throughout the
SEESON.

Damage

he alfalfa weevil is a foliage feeder. Larval damage starts

with tiny holes in the terminal leaves, As the larvae srow

larger, they move down the plants and feed along the edges
of the fully expanded leaves. Heavy infestations will consume all the
leaves, leaving only bare stems in the field. Larval feeding often
causes the Mield to take on a gray frosted appearance. Weevil feeding
not enly causes loss in crop vield, but also affects crop quality, Leaf
lass greatly reduces the protein content and digestibility of the har-
vesled crop.

The alfalfa weevil is normally a first cutting pest, but in some
areds may cause serious damage to the regrowth with resulting
losses on the 2econd crop. Furthermore, loss from the alfalfa weevil
15 not confined to the cutting on which it feeds, When not controlled,
carryover effects from weevils on the first cutting reduce the crop's
vigor and, consequently, vields of the subsequent second, third and
fourth alfalfa cuttings (Figure 1),

The size of the weevil larval population and the time of its
occurrence in relation to crop height 1s particularly important in
determiming the amount of crop loss that may occur, When alfalfa
stem height 15 12 inches tall when the weevil population peaks,
fewer than 2 larvae per stem may defoliate a crop, but at a height of
15 inches it may take a population up to 14 larvae per stem to cause
seriows defoliation. The impact of timing on alfalfa vield loss is
ghown in Figure 2.

Many growers like the feeling of security they get by applying
a contrel as insurance against loss, regardless of the size of the
weevil population. However, this is self-defeating! In addition to the
expense of 33 to 310 per acre for materials and application that is
not needed, there are benefits from low infestations of the alfalia
weevil that are lost when faully pest nmnagement procedures are
applied.

Kesearch has shown that small populations below the eoonomic
threshold not only do not cause loss, but may increase alfalfa vields.
Low infestations appear to stimulate the alfalfa plant 1o produce
mare growth in an effort to keep ahead of the weevil's feeding (Fig-
ure 3 ). Furthermore, non-coonomic infestations provide a reservoir
for survival of parasites and disease pathogens which suppress wee-
vil populations and may keep them below the economic threshold.

Seasonal Development of the Alfalfa Weevil

ince the alfalfa weevil is so widely digiributed across the

North American Continent, it develops under a broad range

of seasonal conditions, Furthermore, there are also two
strains of the alfalfa weevil, known as the castern and western,
which vary in their habits. Consequently, damage from the alfalfa
weevil and management practices may vary from area to area. In
thig leaflet discussion refers to management of the alfalfa weevil
enst of the Hocky Mountains.,

“The alfalfa weevil becomes active in alfalfa fields i October
when it comes out of summer aestivation and begins to mate and lay
epes. Egg laying continues through the fall, ceasing as winter cold
s€1% in, and commencing again in early spring when temperatures
rise, Fall oviposition is of no consequence north of Interstate High-
way 70 since few eges or hatching larvae survive the winter in that
region. However, south from this line, oviposition not only in the
fall, but throughout the winter, becomes of increasing significance
an the wintler elimate becomes milder.

Fall-laid eggs hatch before spring-laid eggs and early hatching
larvae may destroy the crop by nipping the young plant buds before
significant plant growth begins. Consequently, weevil populations
reach an economic level misch earlier in the growth stage of the crop
in the South than in the North, In the North, damaging populations
usually donot build up before the crop has 12 to 15 inches of growth,
or may be delayed to the second cutting. Frequently, northern wee-
vil populations peak close to harvest and culting often becomes the
mast econamical method of management,
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The Use of Heat Units

he Extension Service in many states now makes timely

alfalla weevil management recommendations based on sim-

ulation models which predict development of both the crop
and the insect. To understand this, let us ook 3t one aspect of the
alfalfa weevil model in it simplest form. Temperature is the most
imprtant Bactor in the development of the alfalfa weevil, There is
athreahold temperature at which the insect begins to become active
and develop. For the weevil this is approcamately 48°F. Therefore,
only temperatures above 48° are of interest for growth and
development,

Enowing that each stage of the alfalfa weevil will reach peak
abundance after a given heat unit accumulation, a simple program
which accumulates heat units (or degree days) above 458° can be
utilized for predictive purposes. An early peak of 3rd stage Lirvae
from over-wintering eges will occur after an accumulation of 325
heat units in the South and a second major peak from spring depos-
ited eggs may follow at 575 heat units. Since weevil populations will
peak and then must fall over time and the alfalfa crop as it grows
taller can support more weevils, the economic threshold changes
a8 the season advances. For example, when 300 units have accy-
rulated there is not much growth on alfalfa and the weevils have
just begun to feed. I karvae are present and 25% or more of the stem
tips show feeding at this time it is important to apply a controlling
spray within 3 week, Bul, at 600 heal units the alfalfa is tall and the
weevil's develspment i2 26 advanced that its numbers will soon
decline. Consequently, there iz no need tospray unless 75% or more
of the stem tips show feeding. Cutting might be a hetter option for
the grower.

Detecting A Problem
All.‘rmugh the alfalfa weevil is one of the most important pests

of alfalfa, all fields usually will not have infestations high
enough to warrant control measures, Each field should be
surveved to determine the degree of infestation before manage-
ment decizsions are made. Some states recommend making an esti-
mate of the weevil population either by sweeping with an insect
sweep nel, of sampling stems and counting the number of larvae on
them. In many states the Extension Service makes recommenda-
tions from economic thresholds based on the presence of larvae and
the percent of stem terminals that show larval feeding at various
stages of crop growth. Procedures for this methodology, which have
generally been successful, will be discuzsed here.,

In states where the Extenzion Service provides heat unit in-
formation, sampling for alfalfa weevil activity should begin when
230 heat units (15000 Oklahoma and adiscent states) have accumuy-
Lavesd above a base of 48°F from January 1 and continue until controls
are applied, or the weevil 15 no longer a threat, Where heat unit
information is nod available, samgling should begin as soon as the
crop breaks dormancy and initial growth iz observed, and continoed
at weekly intervals until first harvest, In the Southwest, consult the
Extension Service in case sampling may need to be started sooner,

When sampling a field it is important that unbiazed samples
are collected. This is best accomplished by sampling at random
from all areas of the field so that the insect population estimate
represents not just a single corner, but the entire field. There are
several sampling schemes which may be used, but the scheme cho-
sen will vary, depending on the size and shape of the field. The

impartant thing is to be certain
that all areas (bow flats_hillsides,
ete.) are included. A sampling
method must not only be un-
biased, but representative of
the entire field.

The M-shaped procedure iz
commonly used in fields which
are nearly square (Figure 4], Us-
ing this method, 5 samples
should be taken, one from each
quarter and one from the center.
Each sample should consist of a
mimmum of 6 {preferably 100
siems picked atl random at soal  Enter Field Exit
been completed examine the  termining altalta weevil infesta-
gample and record the following  Thon.
information:

(1) First, shake the larvae out of the stems into a bucket or pan
b be certain they are present (see below) . However, tiny voung
larvae will not be dislodged this way. To ascertain their presence
vou st open the tiny leaves inthe stem terminal, Count the larvae
and average the number per stem.

(2} Examine each stem and record presence or absence of feed-
ing in the stem tip. Feeding by young larvae may consist of no more
than tiny pin-halez, When completed , determine the percent in-
fested atems,

(3) Mext, measure the length of each stem to the nearest inch,
When this 15 done, (oial and average the measurements, This wil
pive you the average height of the alfalfa.

(Continued on back panel)

Bialow Collacting unbinsed samplis thal ane represeniative of the ek is the
first and most important slep o making a pes! managemant decision,




