
Article XII.— Sixth Contribution to a Knotvledge of the Life

History of certain Little-knonm Aphidida'*. By Clarence

M. Weed.

THE CORN ROOT APHIS. {Aphis maidis (?) Fitch.)

The literature and life history o£ the corn plant louse were

discussed at length in 1884 by Professor H, Garmauf, who
showed that at that time nothing definite was known concern-

ing the time or place of development of the sexed forms, the

connection between the root and aerial forms, or the manner

in which the insect passes the winter. In the article cited the

author adds nothing of importance to our knowledge of either

of these points, though the conjecture is made " that the lice

hibernated as alate viviparous females."

In the autumn of 1885, however, Prof. Garman found a

single colony of oviparous females on the roots of corn in an

enclosed frame, and has described this form together with eggs

obtained from the abdomen by dissectionj. Hence at the be-

ginning of the season of 1887 there remained to be determined,

(1) whether the species normally hibernates in the egg state,

(2) when and where the eggs are laid, (3) the time of appear-

* The previous contributions of this series have been published

as follows: first, "Psyche," Vol. V., pp. 123-134; second, "Psyche,"

Vol. v., pp. 208-210; third. Bulletin Ohio Agricultural Experiment
Station, Second Series, Vol. I., pp. 148-152; fourth, Bulletin Ohio
Agricultural Experiment Station. Technical Series, Vol. I., pp. 111-

120; fifth. " Insect Life," Vol. III., pp. 285-293.

The investigations on which the present article is based were
made in 1887 during my connection with the Illinois State Labora-

tory of Natural History, under the direction of Professor Forbes, to

whom I am nidebted for the opportunity of publishing them at the

present time. The article was written in December, 1887, and is now
printed in its original form. C. M. W.

Hanover, New Hampshire, April, 1891,

1 14th Kept. St. Ent. 111., pp. 23-33.

:j: Misc. Essays on Economic Entomology, 188(5, pp. 4fi 48.
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ance of the male, and (4) what connection, if any, exists be-

tween the form on the roots and that on the leaves. The ob-

servations given below answer the first three of these queries,

but I am not at present able to give any definite results con-

concerning the obscure subject of the origin and fate of the

aJ5rial form.

Field Observations.

The first observations during 1887 were made in an oats

field, on the University farm, that was last year planted to

corn and abundantly infested with corn root lice. Two hours

were spent, April 21, in searching the formicaries of the

common brown ant {Lasius alietiiis) and of a larger red ant

which was quite abundant, but neither plant lice nor their

eggs were found. The Lasius were burrowing about the

young oats plants, which had been up a week. April 25 I

repeated the search, and found a mass of about fifty plant-lice

eggs slightly below the soil surface in a Lasius nest. They

were mostly green and nearly ready to hatch, and some of

them put in a dry vial disclosed several young lice the follow-

ing day. On April 29 another lot of aphid eggs, together

with young lice, were found in another nest of Lasius alienus

in the same field.

The young lice were on the radicles of the sprouting seeds

of smartweed (Polygonum incarnaium) and Setaria, the earth

about which had been mined by the ants. On May 4 larval

lice were abundant on the plants just mentioned, always at-

tended by ants. The majority of them were about half grown,

but no adults were seen. By May 16 the stem-mothers had

become adult, given birth to young, and largely disappeared,

though a few were still present. The prevailing form then in

the field was the young of the second generation, a few' of

which had become pupffi (of the winged form), but no winged

adults were seen. Ten days later the corn lice had, so far as I

could judge after an hour and a half of diligent search, com-

pletely disappeared from the field.

The second field under observation had been in corn for

years and was again planted to corn last spring. I first exam-

ined it April 29 (before it had been plowed), when young
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lice were found abundant under the care of the ants on tlie

youno- sprouts of Setaria and Polygonum. The following day

a part of the field was plowed and larval aphides were found

again in the nests of Lasius. On May 0, in a part of the field

not yet plowed, half-grown specimens were found in an ant's

nest. By May 21 the lice had been mostly transferred from

the Setaria and smartweed to the young corn roots. Some
stem-mothers were yet present, and a few wingless adults of

the second generation were seen, but the great majority of the

lice were the young of this latter form (i. e., those born from

the stem-mothers). Two days later a large number of these

had become adult, some of them winged but most wingless,

and a large number of pupa? of the winged form were present,

as were also a few stem-mothers. At this time the ants were

mining about the corn plants all over the field, evidently pre-

paring for the reception of the winged migrants, but as yet

very few of these mined hills contained lice. June 1 all stages

of the second and third generations were common throughout

the field, many of the specimens being winged. On the 27th

of the same month, however, only wangless adults and larva3

were found. No further observations were made in this field

until October 10, when both wingless viviparous and oviparous

forms were abundant, the most of the lice being young of the

oviparous form. A week later the oviparous adults were most

abundant, and the viviparous ones were scarce. Many of the

oviparous adults were wandering around among the Lasius

galleries apparently unmolested by the ants, which behaved

very differently toward them from the way they act toward

the viviparous forms earlier in the season. I watched repeat-

edly to see the ants pick one of the oviparous lice up when the

nest was disturbed, but without success. In large ant colonies

the oviparous forms had often wandered some distance from

the corn roots.

In a field, as yet unplowed, that had been in corn the year

previous I found (April 30) two separate masses of plant louse

eggs in one nest of Lasius alienus. Many of the eggs had
evidently already hatched, for there were numbers of young
lice on the sprouting Setaria and smartweed.
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In an oats field (following corn) on the University farm

larval corn lice were found abundant May 4 on the roots of

Setaria in an ant's nest.

In a field of corn on sod ground 1 noticed, May 31, that

the ants were very busy mining about the young corn plants

and evidently preparing for the reception of the winged

migrants. In two hills I found single specimens of the winged

corn root louse which had not yet begun to establish colonies.

I picked one of these up and put it down by another hill where

the ants were at work. Almost immediately a Lasius found it,

felt of it with the antennae, then grasped the base of the plant

louse's wings with its jaws and carried it below.

I also found May 19 in a field northwest of Champaign

(corn following corn) many adult viviparous females with

young about them. The same day, on a neighboring farm, a

winged corn louse was found on one of the upper roots of a

corn plant (corn following sod). The ants had mined a consid-

erable opening along the side of the stalk through which the

louse must have entered. In the same field at the same time

two wingless viviparous females were found at some distance

from any corn field.

In a field of fodder corn (on corn ground) on the Univer-

sity farm wingless adults of the second or possibly third gener-

ation were abundant May 25. A single winged specimen was

seen.

Winged and wingless lice were common on roots of corn

in certain fields at Rankin, Vermilion county, July 1.

In a field in Urbana wingless root lice were abundant in

hills of corn August 19, and infested hills were easily found.

During October and the early part of November I found

the oviparous females repeatedly in various fields about Urbana,.

Breeding Cage Results.

On April 25 a mass of aphid eggs found in a nest of

Lasius alienus in a last year's corn field were transferred to a

breeding cage. The following day several lice had hatched.

One of these was isolated on a corn root, and moulted for the
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first time May 2 and for the second time May 5. Unfortun-

ately it died May 7, but it had become large enough to be rec-

ognized as a corn root louse.

In the nest where the above eggs were found were two

very small plant lice, presumably hatched from the same lot

of eggs as those mentioned above. These were placed (April

25) in a glass tube on a corn root, and I succeeded in bring-

ing one of them to maturity, but the other died shortly after

being transferred. The one that developed proved to be a corn

root louse, and from it seven larvse were born between May 9

and 15, at which latter date it died.

On April 29 I collected in the field several partially grown

corn root lice on roots of Setaria and smartweed and placed

them in a vial with earth and a Setaria sprout. May 4 one of

the lice had apparently become adult, and it was transferred to

a corn root inside a glass tube. Ma}^ 5 it had fastened its beak

in the root but no young had appeared; its markings were be-

coming more distinct. The following day a young louse was

born about noon. The next morning ( May 7, at 8 a.m. ) no more

young had been brought forth, but twenty-four hours later

three more had appeared. The larvae continued to be born

until the 15th, when twelve had been brought forth, at which

time the adult died.

Two of the young born from this stem-mother were

brought to maturity, and curiously enough one of them was

winged and the other apterous. The former, presumably one of

those born May 6 or 7, became a pupa May 15 and did not

again moult until May 19, when it became a full fledged adult.

It was kept in the tube until May 22, but it brought forth no

young up to that time, and did not insert its beak in the corn

root, being apparently anxious to escape.

The wingless specimen was taken out of the tube where it

was born. May 8, when it was not over a day old. It passed its

last moult May 19, and the first larva was born from it May 21.

Another was born the next day, when the observations ceased.

June 14 a hill of corn in the field which showed evidence

of the presence of Lasiiis alienus was stocked with corn root

lice. The lice were placed about the burrows of the ants and



212 Illinois State Laboratory of Natural History.

were almost immediately carried below. A gauze-covered

frame was placed over the plants. . July 5 the leaves of the

plants were examined for at^rial corn lice, but none were found.

The frame was replaced and was not again taken off until

October 20, when the leaves of the plants were carefully exam-»

ined for aphides, but no traces of them were found. On the

roots, however, there were numbers of oviparous corn lice with

a few wingless viviparous ones and several males --a form

which had never before been discovered. There was also a

single winged viviparous root louse and a pupa of the same form.

All were put in a watch glass overnigh.t, and the next morning

one of the males was observed In copula with an oviparous

female, thus establishing the sex of the former beyond a doubt.

The pupa had also moulted and become a winged louse; and

several of the oviparous females had laid yellow eggs. The

fully developed oviparous forms were mostly of a peculiar yel-

lowish pink color, probably due partially at least to the eggs

within the abdomen. Many of the young lice in this corn hill

were sucking the juices from the roots, which still had a little

sap left in them; but most of the adults were wandering about

ia the galleries of the ant colony.

This experiment proved beyond reasonable doubt that the

life cycle of the root form of Aphis ma/dis can be completed

without the appearance of the aerial form. To determine

whether there ever is any connection between the two forms

will require more work.

SUMMAKY.

Assuming for the present that there is no connection

between the root and aerial forms of Aphis maidis, we are justi-

fied in the light of these observations in summarizing the life

history of the former as follows (starting with the hibernating

eggs in the nests of ants):

During the first warm days of spring, usually before' the

ground is plowed, there hatch from the eggs small greenish lice

that are transferred by the ants to the roots and radicles of Se-

taria and Polygonum, where they are carefully tended by the

ants. In about a fortnight these young have become adult stem-

mothers C'^Pseudogyna fundatrix''') and give birth to quite a
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number of young. In the mean while the ground has probably

been plowed, and some crop sowed. In case this crop is corn

the ants transfer the lice to the corn roots; but if it is oats or

wheat they may continue to rear the lice on Setaria and Polyg-

onum. The young from these stem-mothers become adult in

about a fortnight, and some of them are apterous and others

winged. The winged specimens fly to other hills either in the

same or neighboring fields, where the ants are waiting to receive

them and proceed to establish colonies. Whether in ground

not planted to corn more of this second generation become

winged than where corn is present, or not, I cannot say; nor do

we know how long the lice can continue to develop on Setaria

and Polygonum. This second generation bring forth vivipa-

rous young (mostly wingless); and generations of viviparous

females continue to develop on corn roots throughout the

summer. In autumn the true sexes are produced (both being

apterous), and the eggs are deposited by the oviparous females

in the mines of the ant colonies. These eggs are cared for by

the ants through the winter, and the young lice that hatch

from them in spring are provided for as described above.

Description.

Wingless male.— Body 1.4 mm. long; 7 mm. wide. An-
tennae .9 mm. long; cornicles, .08 mm. long; cauda .05 mm. long.

Body flattened; sides nearly parallel between middle coxae

and cornicles; behind cornicles tapering rapidly to cauda; nar-

rowing in front of middle legs. Greenish black with a glaucous

bloom; head above black; dorsum of prothorax with a narrow

black transverse band; dorsum of mesothorax with a similar

wider band, dorsum of metathorax with a narrow band not ex-

tending to the margins,— all indistinct and in some lights not

distinguishable. Eyes black; antennae, legs, and cornicles

blackish. Caudal segments of abdomen with indistinct trans-

verse dark bands. Ventral surface of thorax blackish, of abdo-

men dark green with black patch at caudal extremity. Cauda
hirsute. Margins of abdomen wavy. Legs long, hairy. An-
tennae robust; joint I swollen; II about equal to I in length,

but smaller; III longer than I and II; IV and V subequal, IV
slightly longer; VI slightly longer than V, and VII about
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equal to VI, short for a filament. Cornicles short, slightly

swollen, surface rough. Rostrum robust, reaching middle of

posterior coxae.

Described from two living specimens taken in nest of

Lasius alienus about corn roots, October 21, 1887. One seen in

copula with oviparous female.

Egg. Length, 7 mm; width, 3 mm. Yellow when first

laid, becoming black during winter and changing to green

just before hatching in spring.

Described from many specimens, some of which were ob-

taiaed in breeding cages October 20-22, 1887.




