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CONTROL OF WEEVILS IN STORED BEANS
AND COWPEAS
By S. MarcoviTen

INTRODUCTION

Wherever beans and cowpeas are grown or stored they are subjeet
to infestation by the bean weevil (Maylabris obrectus) and the cowpea
weavil (M. quadrimacilatus),  If measures of protection are not
adopted against the ravages of these pests, total destrnction may
follow.

The main vreliance for their control is placed on fumigation with
carbon disulphide. In 1917, Metealf' found that when cowpeas were
stored and mixed with lime they remained free from weevils. Be-
cause of the low cost of lime, and the fire hazard connected with the
use of carbon disulphide, experiments were planned at the Tennessee
Station with a view to finding out more about the possibility of
protecting beans and peas by means of dusts. The experiments
included different proportions of lime, vavious clay dusts, fluorine
compounds, and other dusts.

FEEDING HABIT OF THE ADULT WEEVIL

Paddock and Reinhavd? have this to say in vegard to the
feeding habits of the adult weevil: “The cowpea weevil has
not heen observed to feed on any
solid food in the adult stage, and
the cowpea is injured only by the
feeding larva. . . . In the field the
adults feed almost exclusively upon
nectar secreted by nectaries located
at the base of the green pods.”

It appeavrs, then, that the
adults are not equipped to eat solid
food. They assiduously avoid all
extraneous material. When dusted

Fir, 1—Adult of the cowpes weevil TFig. 2—Larva of the cowpen weevil
Enlarged 16 times Tnilarged 15 times
v s n . . 3 . 1
with any fine dust they immediately bring into play the “cleaning-up
habit and attempt to remove the dust pavticles by licking their feat

'Mctﬂcnlfj 7: P. Lime as an insceticide, Jour. Econ. Ent. 10: 74. 1017, o
— e The bean and pen weevils,  41st Annual Report. N. C. Agr. Exp.

Sta., p. 6. 1918, . i ) ) )
*Inddock, I, B., and Reinhard, . J. The cowpea weevil. Texas Agr. Exp. Sta.,
Bul. 256, 1919,
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amd untennae.  Inert particles of lime or clay thus swallowed causc
the death of the weevil. That the adults do not feed on the bean is
indicated by the fact that they will die it allowed to erawl over finely
pround heans on which the lavvae may develop. The “cleaning-up”
Labit is stimulated by particles of ground beans just as by particles
of lime,

I is possible that the dusts have a desiccating action, for weevils
dusted with finely divided elay and placed in a moist chamber did not
dio after 26 hours, while those kept under laboratory conditions did.
Weevils dusted with ealeium chloride, which has a desiceating action,
diwd within 6 hours, whereas others dusted with hydrated lime were
not affected within that time. Tt is well known that fine clays have a
grealer absorptive capacity for water than chalk or talcum, Tests
also showed that ¢lay is more toxic than lime.

Hockenyos3, working on the
effect of dusts, such as mag-
nesium carhonate, on the Oriental
roach (Blatta orientalis), also came
to the coneclusion that death was
caused by loss of moisture, which
may account for the injurious effect
of (Justs on some insects,

Mixing Milltown hall clay No.
9, 200-megh, with beans, Headlee*
prevented infestation by the bean
weevil, Headlee believes that the
“inability of the larva to enter
the bean which has been coated with
a dust is due to its inability to
grapple the surface of the bean
firmly enough to give it a foothold.”
Newly hatched larvae, when allowed

Fig. 5—Adult of the hean weevit  to crawl over a clay dust, quickly

Enlarged 15 times succuimb, and it is likely that desic-

cation affeets the larvae as well. Whatever the cause, the fact

remains that compavatively inert dusts will proteet beans from the

ravages of the bean weevil. Toxic materials, such as the fluorine
compounds, cause the death of the weevil in a much shorter time.

EXPERIMENTAL
METHODS

Melealf (1917) states that he protected his cowpeas by “treating”
them with lime at the rate of 1 part of lime to 2 parts of peas. From

- l;) ‘(;. L. Ffteels of dusts on the Oriental roach. Jour. Econ. Tnt. 26:

u2, BN

Meadlee, 1 J. Climate and inseet investigations.  86th Annual Report N. J. Agr,
Foxpe Sta,, p. 265, 19238,
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mixed with the lime. After a few tests it was found that the method
and thoroughness with which the peas are mixed ave of decided im-
portance. The more thorough the mixing, the less dust is required
for protection.

In order to insure uniformity of infestation, a hatch of beans
were infested with adult weevils (Mylabris obtecins). After 38 days,
just previous to the time the new brood was ready to emerge, the
beans were thoroughly shaken and mixed in a lavge jar to insure a
uniform infestation. Lots of 200 grams of beans were weighed out
and placed in 1-quart Mason jars, after which the dusts were added
at various rates. The glass covers were then replaced, and the jars
were rolled and shaken back and forth for several minutes. After
this procedure, the jars were allowed to remain in the laboratory at
room temperature, which varied from 65° to 90°F. After the initial
emergence of the weevils, all breeding ceased wheve the dusts were
effective. Where no protection was afforded, the beans became badly
infested within 2 months and finally decayed. With this method the
results were clear-cut, and were recorded, after a period of 3 months,
as “infested” or “non-infested.”

RESULTS OF DUST PROTECTLION

As shown in the table on page 6, hydrated lime, when mixed at
the rate of 1 part of lime to 65 parts of beans, gave excellent protec-
tion against the bean weevil, Metcalf, on the other hand, recommends
1 part of lime to 2 parts of beans or peas, and for amounts less than
a gallon, 4 times as much lime as seed. That Metcalf found it neces-
sary to use such large amounts of lime is strange in view of ouw
results with very much smaller amounts, But, as indicated previously,
the thoroughness of the mixing may be an important factor, which is
not stressed in Metcalf’s recommendations,

Wade® obtained protection against the cowpea weevil by
veing 1 part of lime to 8 parts of seed. Here again the method and
the importance of mixing are not discussed, although results were
secured with much smaller amounts of linte than were used by
Metcalf.

Anderson clay gave no weevil damage at the rate of 1 part to
75 parts of seed.

Copper carbonate was used successfully against grain weevils
when mixed at the rate of 2 ounces per bushelt. This is approxi-
mately 1 to 500, When used at this strength, copper carbonate also
gave protection against the bean weevil.

Sodium fluosilicate, when used at the rate of 1 to 1000, was
effective in preventing weevil damage. With a fine grade of this
material, 1 to 2000 was effective.

Sodium fluoride and barium fluosilicate were likewise effective
“Wade, Q. T. The four-spotled cowpea weevil. Okla, Agr. BExp. Sta., Bul. 129. 1919,

®Mackie, W. W. Prevention of insect altack on stored grain. Col. Agr. Exp. Sta.,
Cir. 282. 1930.
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in strengths of L to 1000, while eryvolite (natural and synthetic) at
the same strength did not give protection,

Ilint® obtained protection against grain insects by dipping corn
ears in 1-10 oil emulsion. This method was tried against the bean
weevil, but was not successful in preventing damage.

In a few tests with the grain weevil (Sitophilus granaria), hydrated
lime 1-10 was of little value. Sodium fluosilicate, however, at the
rate of I part to 1500 parts of grain, gave protection. There was
some indication that this material was of value against the Angoumois
grain moth (Sitrofroge cereafelle). It also appears promising as a
protection to grain that is to be used for seed purposes,

Effect of varions dust freatments on bean-weevil iufestation

Degree

Mo i A

Trealment Dosage of infestation

Copper earbonite, oo, 1-1000 Severe

Copper earbonate 1-500 None

Sodium fleosilicate. 1-1000 »

Sodium fluoride, 1-1000 ”

Cryolite (naturaly, .. 1-1000 Severe

Cryolite (synthelic) NN 1-1000 "

Barium Nuosilicale, ..o, 1-1000 None

Whent flonr. oo oo 1-4 Severe

Roud  dusl., Co 1-100 ’”

Wood ashes. ..., .00 00 0L, 1-600 "

Anderson elay. . 1-7h None

Anderson elny, 1-100 Severe

Oil emulsion. . 1-10 ”

Lime. o000, 1-50 None

Lime 1-55 ”

Lime. . .. 15 Severe

Lime, oo o 1.100 "
FUMIGATION
Naphthalene

Flaked or

powdered naph-
thalene, when
used in air-tight
containers at the
rate of 1 pound
to each 50 cubic
feet of space,
gave excellent
protection. Simi-
lar results were
secured with par-
The smull wI]I;‘éé:‘ﬁé;:“‘fﬁzt‘éiuizmx}’m;fe adult weevil adichlorobenzene,

TR : Beans for table

use should not be treated in this manner, since the odor is difficult to
get rid of,

Carbon Disulphide
Fumigation with carbon disulphide is an effective method of
vestroying bean weevils, Wade (1919) recommends 5 pounds fov

lint, W l;., and Mohr, C. 0. New profection against stoved in insee H
Aur. Fxp, Sta,, Bal. 850, 1430, guinst stored mrain insects. I
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each 1000 cubic feet of space in a tight enclosure. The fumigation
should be repeated twice, at intervals of a week, in order to kill all
the eggs and larvae within the beans,

For best results, an air-tight container, such as a barrel or can
should be employed on days when the temperature is 75° I, or hig‘hey”
and the liquid poured over the top of the seeds to be lelﬂig'Etted.
Fomigation should continue for 48 hours. One of the drawbadm to
the use of carbon disulphide is the danger of explosion when fire ig
near.

HEAT

The bean weevil veadily succumbs to high temperatuves, Adults
exposed to 1317 I, live but 5 minutes. Within the heans it takes 20
minutes to kill the larvae®. In actual practice short exposures ave
not effective because several hours ave rvequired fov heat to penetrate
within the receptacle. TFor best resvlts, therefove, the beans ov peas
should be spread out in shallow layers and subjected to a temperature
of 130° to 135° for an hourn

COLD
At 50°F. the bean weevil ceases to develop®. Beans and peas
can therefore be protected from
infestation by being kept in cold
storage at 32° to 34°.

DIRECTIONS FOR CONTROIL.-
LING THE BEAN AND
COWPEA WEEVILS

First of all it is essential to
remove all breeding places,
Weevils are known to breed in
storerooms and piles of bean
straw left scattered about. Un-
protected beans and peas thus
breed enough weevils to furnish
sources of infestation each sum-
mer. The seed should he
threshed as soon as possible.
Weevily seed should not be used
for planting.

As soon as the beans or
peas are harvested they should
be placed in closely woven sacks
or other tight containers in
order to prevent infestation

Fig, 5—Jar of heans protected by lime, N
L part to 50, theroughly mixed from without. Where the seed

is known to De free from infestation, a layer of lime about an inch
thick placed on top of a container should prevent weevils from

*Manter, J. A. Noles on the Dean weevil.  Jonr. Keon Ent. 10: 190, 1817
"Baek, 18, A. Weevils in beans and peas. U. S. Dent. of Agr. IFar. Bul. No. 1275.
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I the beans or peas are Lo be used for food, and are suspected of
being infested, they may be mixed with air-slacked lime at the rate
of 1 part to 50, or aboul T pound of lime to a bushel. Thorough mixing
is essential, A simple method is to place the lime, with the beans or
peas, ina can or drum and rotate it for several minutes. If the mix-
ing is not thorough, a larger amount of lime is necessary—perhaps
6 pounds to a bushel.

Where beans and peas are stored for seed purposes they can
he protectedt by the lime in the same way, or by mixing about 1
ounce of sodiun flugsilicate with cach bushel of seed. Warehouses
mity have machinery available for treating large quantities. If beans
or peas Lreated with sodium fluosilicate are to be used for food, they
should be thoroughly washed or rinsed,

Placing ground moth balls or flaked naphthalene in an air-tight
container with the beans or peas is also a simple method for pre-
venting infestation when they ave to be used for seed only. Beans
or peas that are to be used as food should not be stoved with
naphthalene or paradichlo-
robenzene, since the odor
may be detected even
after cooking.

SUMMARY

1. The bean weevil
(Mylabris  obiectus) and
the cowpea weevil (4,
quadrimaculains)  do  not
cat any solid food in the
adult stage. When al-
lowed to crawl over dust
pavticles, such as hydrated
lime or clay, the “clean-
ing-up” habit is stimu-
lated, resulting in the
death of the weevils,

2. Beans or cow-
peas to be used for food
Fig. 6—Neans injurgd by \\'ue\:il where no dust may bhe protected by
proteciion was given being‘ thoroug‘hly mixed

with hydeated lime at the vate of 1 pound of lime to a bushel of seed.

40 Beans or cowpeas stored for geed purposes may be protected
by lime, as above, or mixed thoroughly with sodium fluosilicate at
the vate of 1 ounce to a bushel of seed. Seed beans may also be stored
in aiv-tight eontainers with faked naphthalene or paradichlorobenzene
al the vate of 1 pound to 5O cubic feet of space,

4. Grain wasg protected from the grain  weevil  (§itophilus
granaric) by mixing with sodiom fluosilicate at the rate of 1 part to
1500 parts of grain,




