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BIOLOGICAL STUDIES ON THREE SPECIES OF AFPHIDIDA.

By Jouns Juse Davis,
of the Usiverslty of Illinois, Urbana, DL

INTRODUCTION.

This paper deals principally with the biology of three of our com-
moner specics of aphides, and includes descriptions of the different
forms in all their various stages, ss well a2 a complete bibliography
of these species. :

I have earried on these rearing experiments for the past two years
in the insectary of the State entomologist of 1lineis, Dr, 5. A, Forbes,
Practically all of the data here given, however, were obtained in 1308,

I am especially under obligations to Doctor Forbes, under whose
direction I have made the cxperiments—those relating to Aphis
maidi-radicis while serving wx his assistant; to Dr. J. W. Tolsom,
who has aided me on all parts of this paper. and to PProf. F. M.
Wiehster, who resnd the manuseript and made helpful suggestions.

THE CORN RODT-ATHIS.
{Aphis maidi-radicis Forbes.)
GENERAL ACUOUNT.

The corni root-gphis was first recognized by Benjamin Dann Walsh,
who found it, in 1862, at Rock Island, Ill., where it was doing consid-
erable damage to a small field of corn. At that time it was supposed
by Mr. Walsh to be a root form of the common corn leaf-aphis
(Aphis maidis Fitch), which lives on the upper parts of the corn
plant, while the corn root-aphis, as the name would indicate, lives on
the roots. '

Dr. 5. A. Forbes first began the study of this root-aphis in 1888,
and most of the facts now known relating to its life history, ecology,
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124 MISCELLANEOUS PAPERS.

and economic contrel have been obtained by him or under his super-
vision. When he began the study of this aphis, it was believed to
be merely the root form of the corn leaf-aphis. Failing after many
elaborate experiments to breed either from the other, and repeatedly
tracing the complete life history of the root-aphis year after year
with no appearance of the leaf-aphis at any time in the series, he
regarded the corn root-aphis as a distinet species, and described it as
such in 1891, in the Seventeenth Report of the State Entomologist
of Illinois.

The inszect has, of lale years, become of great economic importance,
not only in Illinois, but also in many other States of the corn belt.
Outside of Tllinois it hes been reporied as injuring corn in New York,
New Jersey, Maryland, Virginia, West Virginia, Ohio, Indiana, Min-
nesota, Towa, Missouri, Nebraska, Kentucky, Missiseippi, Louisiana,
and Colorado.

FOOD FLANTE.®

Although corn is its principal food plant, the corn root-nphis
attacks also sorghum and broom corn; has been reported as attacking
the roots of squash vines in Delaware and Ohio, and what is at pres-
cnt considered as this species has been found on the roots of numerous
weeds and grasses, namely, smarvtweed (Polygonuwm incarnafum),
kmotweed (P. persicaria), crab grass (Pendewm ), puralane (Portulaca
oleracea), dock (Rumexr crispus and K. affissimus), Setaria glowea,
&. viridia, 8. germanica, fleabane (Erigeron canadense), mustard
(Brossica nigra), sorrel (Owalis stricta), plantain (Plantage major
and F. rugelli), pigweed (Amarentus Aybriduy), wnd ragweed
{ Ambrosia trifide). In May, 1807, Mr. E. O. G. Eelly found it on
wheat rovls in a ficld which had been in corn the previous year. It
hus also been collected on the roots of cultivated aster, upon which I
have found it to be of mueh economic importance in THinois

LIFE HIBTORY.

Last year (1906) I obtained the complete life history of this corn
root-aphis from the egg stage in spring to the egg in autumn, 'The
vivaria which I used for the rearing and observation of this root
aphis consisted of 8-dram or 10-dram plass vials, each containing a
ball of moist cotton in the bottom and plugged at the top with a piece
of cotton. In this cage a sprouting corn plant was placed, a reserve
supply of these food plants being constanily kept for nse. The first
young and the last young of esch generation were placed on corn roots
in separate vials, and these vials were kept in closed boxes to exclude

9 The sclentific names of plante throwghout this paper are given according to
the nomenclature of Gray, in deference to the anthor's wishes,—Ep,




BIOLOGICAL STUDIER ON THREE APHIDIDJE. 126

light, thus giving conditions probably most favorable to the optimum
development of the aphis. As soon as the plant began to wilt it was
. replaced by a fresh one, the aphides being transferred thereto by
means of a camel’s-hair brush.

During the life eycle of this aphis there appear five different forms,
namely, winged viviparous females, wingless viviparous females, ovi-
parous females, males, and eggs. Briefly, the life history is as fol-
lows: From the eggs, which have been found hatching in the field be-
tween April 8¢ and May 22, from 10 to 22 generations may follow.
These generations are all viviparous from spring uniil the latter part
of September or in October, according to conditions of temperature,
cte. The last generation of the season is known as the oviparous gen-
eration, and consists of males—wingless only, so far as known—and
oviparous wingless females. The males and ferales pair, and the
females lay eggs, usually during the months of October and Novem-
ber, the eggs not hatching until the following spring.

Now follows a detailed aceount of the life history as worked out
by me in 1206. Eggs collected at Elliott, 1L, April 12, 1906, in the
nests of the common brown ant (Losius niger L., var. americanus
Emery) were placed in a cage in our insectary April 16. They were
first noticed to be hatching April 17. Young aphides hatching April .
18 and 19 were placed on corn roots in the previously-deseribed vials,
and two lines of generations were thus started, both of which were
carried throngh to the egpr in the full. These stem mothers—ihat is,
the aphides hatching from the egg—produced their first young May 1
and 4, respectively, and their last young May 18 and 14, respectively.
Taking the first young of the first young all the way through the
series, 22 gencrations were obtzined, counting the oviparous genern-
tion us the last. (See Tables I and IL.)

SIn 1906 Mr. E. O. G, Kelly, a field assistant of the Btate entomologist of
Iilinois, searched for eges and young of 4, maidi-radicis In the fields, beglinning
the 1st of April. He did not find eggs uoill April 12, and on April 17 he found
the young stem mothers in the fleld. The following year Mr. Eelly fivst found
eggs March 24 (these hatched im the Insectary March 26), and young stem
mothers were found in ants’ nests as early as March 23, April 15 he found the
young with thelr beaks inserted in old corn reots, this probably being occasioned
by the fael that lrpe numbers of the weeds upon which the aphils nsually feeds
at this seagon had been killed by the very cold weather of the preceding week.
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TapLk I—Fine af gencrdations of Aphis maidi-radicis from egg to oviparouws
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(On the other hand, beginning with the last to be borne by the aphis
which hatched April 18, and following down the series of the last
borne of each generation, there were but 11 generstions. From this it
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Fig. 31, —Periods and succeaston of generatlons in Aphls wmaldi-radicls, 10064

follows that the mean number of complele generations for the year is
164. The first generation extended over a period of 31 days, from
April 18 to May 203 the second, 34 days; and the third, 36 days (figs.
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Frg., 32.—Periods and sgeecceslon of generations in Aphie maidi-rodicls, 1904,

31, 32). The fifteenth generation proved to be the longest, continuing
for 123 days. Then the period of each generation diminished gradu-
ally. These data, however, were taken from only one line of geners-



