








PHYSICAL CONTROL

Weevil Control by Flaming
Flaming for insect control began in the West during the early

twenties using kerosene as a fuel to create heat. However, it was
not until the winter of 1962-63 that interest was created in the use
of flaming for controlling the alfalfa weevil.

An accidental fire in alfalfa plots under experimentation by Dr.
Tippins of Georgia during 1963 gave good weevil control. This
stimulated more intensive investigations for control of the weevil
in the East. Alfalfa stubble was burned at the University of Ten-
nessee Plant Science Farm in January, 1964, using straw for a
fuel. The resulting weevil and chickweed control encouraged fur-
ther investigations.

During the fall and early winter of 1964, a propane gas flamer
was constructed at the University of Tennessee and a series of tests
with this equipment gave satisfactory results (Bennett and Lut-
trell, 7) .

The propane gas flamer was constructed on a 7-foot rotary
mower body (Figure 10).

Figure 10. A propane g"s flamer used to kill a'f"'f" weevil eggs ill the
stubble at the University's Pl""t Science F"rm. during tIle

winter of 1965.
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Alfalfa was flamed with a gas-fired burner in February, 1965
(see Table 8). The control of chickweed was outstanding and
weevil numbers were so reduced that only one insecticide spray
was necessary (Figure 11). The spray was applied near harvest
time, when temperatures were warm; better results are obtained
with the organophosphorus insecticides when temperatures are
above 60 degrees F.

Table 8. Hay yield per acre from a burning test at Blount County Farm.
Flamed in February, 1965

Treatment

Burned Check

Pouncs alfalfa
Average 14 sub'amples\ 2426 326

L.s. D. .05 132

Figure 11. Area to the left was winter flametl alHl sprayell one tim.e prior
to harvest. Strip to the right was unflamed a",l unspra~etl; it
was largely weeds at harvest time.
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Sterilization of the Male Alfalfa Weevil by X-Radiation

The purpose of this study was to determine at what level of
radiation sterility is induced in the male alfalfa weevil. Sterility
was determined by observing the occurrence of viable or nonviable
eggs laid after X-radiated males had mated with normal virgin
females.

Unradiated females mated to X-radiated males produced eggs
(see Figure 12), but most of the eggs from weevils mated with

Figltre 12. All embryo from (III egg fprtilizetl by (l "wle rm/i(lle(1 (It
2000R.

males given 2000R through 10,000R failed to hatch (see Figure
13). Only 0.8% of the eggs fertilized by males radiated at the
4000R level hatched. However, no hatching occurred at the higher
levels.

The lower levels of radiation produced mostly nonviable off-
spring, whereas eggs from the control group produced about 7970
viable offspring.

A decrease was noted in the rate of development of all embryos
from sperm receiving a high level of radiation. This degree of
damage increased in proportion to the exposure of X-rays that the
weevils received. One can conclude from these results that dosages
ranging from 2000R to 6000R will not induce sterilization in the
males but will produce nonviable offspring. However, at the 8000R
and 10,000R levels, sterility was induced (Burgess and Bennett, 8).
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Figltre 13. All embr,'o from all egg fertilize" by a male radiated at
1O.OOOR.

LIPID CONTENT OF THE ALFALFA WEEVIL AS
RELATED TO SEASONAL ACTIVITY

The Experiment

In the spring of 1962, work was initiated to determine the lipid
content of alfalfa weevils each month of the year. This was com-
pleted in the spring of 1963. The objective of this study was to
determine the relation of monthly fat content to different stages of
development and seasonal activity (Bennett and Thomas, 9).

Observations on the alfalfa weevil (Bennett and Thomas, 2,
1963), as well as studies on other insects (Munson and Gottlieb, 3,
1953), and Munson et al. (10, 1954), show a definite correlation be-
tween lipid content and percent mortality from insecticides. A
search of the literature revealed no published information on the
seasonal fat content of the alfalfa weevil.
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Results
The 'weevils were relatively low in fat content vvhen they re-

turned from estivation quarters to the alfalfa in the fall. The fat
continued to decrea::;e until a low point wa::; reached in January
and February. Then began a ri::;e in the percent fat to a peak in
June a::; the adult::; entered e::;tivation. A gradual decline in fat
occurred during the summer e::;tivation period. The line gntph and
diagrammatic outline, Figure 14, indicate the relation of fat con-
tent to the ::;ea::;onalactivity of the weevil::;. Table 9 give::;the data
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on percent fat each month for 1 year and percent fat of estivating
and diapausing, as well as sexually active weevils.

The weevils have the highest percent fat just before entering
estivation. The sexually-immature weevils maintain a fairly high
lipid content during this period of diapause. A more rapid decrease
in fat occurs in late fall when weevils attain sexual maturity and
begin copulation and oviposition in the field.

Guerra and Bishop (11,1962), stated that the weevils are sexual-
ly inactive when in estivation. Our work in relation to lipid content
reveals that fat content reaches a peak at this stage in seasonal
development. Various criteria for diapause have been suggested.

Table 9. The monthly average percent fat in alfalfa weevils for 1 year in

relation to their state of activity

Month Average percent fat State of activity

Septernbe'

October
NovembE:~
December

Januorv

Februor.

17.6

16.5

96
7.3
5.4

7.7

Diapausing

Sexually mature

Morcr
.tlpC!'

Moy

8.2

8.6

19.8
31.0

29.5
17.9

Diopaus~ngJune

July

Augus'

Brazzel and Newsom (1959) stated that boll vveevils are in firm
cliapause when the fat content is about 20;; and the reproductive
organs are non-functional. This study, therefore, adds confirma-
tory evidence that the alfalfa weevil is in a true diapause condition
w~en in estivation.

When the weevils return to the field in the fall (late October),
the~' are low in fat. Fall insecticide treatments should be more
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effective against the weevils during this susceptible period in their
seasonal cycle. The adult weevils continue to decrease in lipid con-
tent; thus many are killed before their eggs are deposited. The
peak of egg laying in Tennessee occurs in late fall and early winter,
during which period the fall treatment is most effective. In late
February or early March, the percent fat begins to increase and
continues to increase through the spring months-reaching a peak
in June. The weevils-then in a diapause condition-enter estiYa-
tion in woodland or in clumps of gl'<ISSnext to, 01' eyen within, the

alfalfa fields.

Brazzel et al. (12,1961) haye shown that boll weevils can be pre-
vented from entering diapause through fall insecticide treatments.
thus controlling them through the next season. It is possible that
future control work could be directed toward breaking or preYent-
ing diapause in the alfalfa weeyil.

I

I
II

CULTURAL AND BIOLOGICAL CONTROL

Screening for Resistance, Spring Seeding, and Management

As an Annual

In 1964 a nursery of alfalfa breeding stock was established at
The University of Tennessee Plant Science Farm. This was in co-
operation with Dr. I{alph Davis, Plant Breeder, and Professor M.
Curtis Wilson, Entomologist, of Purdue University. The objective
was to screen several thousand entries of breeding stock accumu-
lated over a 20-year period for possible alfalfa weevil resistance.
From the program, a few plants were selected (see Figure 15)
that were not fed upon by the weevil. These are being continued
for increase and cross-breeding purposes by Purdue University

investigators.

In 1967 Dr. Gray (18), University of Tennessee Plant Ih'eed-
er, in cooperation with the author, tried spring seeding at foUl'
locations in the State. Simultaneously, a cooperative program with
the Universities of Kentucky and Purdue of managing alfalfa as
an annual was established at Ames Plantation in \Vest Tennessee.
About 25 acres of Bonanza alfalfa were seeded in the spring and
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this was plowed under after the last cutting. Based upon 1 year's
results at four locations, spring seeding provided good weevil con-
trol. However, alfalfa yields were low as compared to first-year
yields for fall-seeded stands.

Figure 15. The tagged plallt is IIearl,- free of weevil feedillg. However.
plallts from cloIIPS ,<url'ortlltlillg show cOllsiclerable feecling.

Ol,serve foregrouI"I.

Alfalfa Weevil Parasite Releases

During the period of alfalfa weevil investigations, several thou-
sand parasites of five different species of Hymenoptera have been
released in Tennessee (see Table 10). The parasites for release
were supplied by the U.S. Department of Agriculture, Agricultural
Research Service Parasite Introduction Laboratory at Moorestown,
New Jersey. Several species have become established and no doubt
will help in reducing the population size of the weevils, thus aiding
in their control through an integrated program.
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Table 10. Summary of alfalfa weevil parasite releases in Tennessee

Bothyplectes Tetrostrichu'
Microtonus

Peridesmia Bothyplectes

County
curculionis- incertus-

discus- anurus-

1963 1963
Blount

1963
Greene 1967 1967

Knox

1966'
1967
1968

~
l-.:l lincoln

1962

1963 19i>3

Madison
1962

Marion 1966

Maury 1966

Marshal!

1962
Williamson

"'Two releases, different fields.
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