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U. S. D. A., B. E. Tech. Ser. 12, Pt. VIII.

MISCELLANEOUS PAPERS.

BIOLOGICAL STUDIES ON THREE SPECIES OF APHIDID1E.

By JOHN JUNE DAVIS,

Of the UniversitY of Illinois, Urbana, Ill.

INTRODUCTION.

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

I have carried on these rearing experiments for the past two years
in the insectary of the State entomologist of Illinois, Dr. S. A. Forbes.
Practically all of the data here given, however, were obtained in 1906.

I am especially under obligations to Doctor Forbes, under whose
direction I have made the experiments-those relating to Aphis
maidi-radicis while serving as his assistant; to Dr. J. W. Folsom,
who has aided me on all parts of this paper, and to Prof. F. M.
Webster, who read the manuscript and made helpful suggestions.

THE CORN ROOT-APHIS.

(Aphis maidi-radicis Forbes.)

GENERAL ACCOUNT.

The corn root-aphis 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. Valsh 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. S. A. Forbes first began the study of this root-aphis in 1883,
and most of the facts now known relating to its life history, ecology,
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MISCELLANEOUS PAPERS.

and economic control 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 distinct species, and described it as
such in 1891, in the Seventeenth Report of the State Entomologist
of Illinois.

The insect has, of late years, become of great economic importance,
not only in Illinois, but also in many other States of the corn belt.
Outside of Illinois it has been reported as injuring corn in New York,
New Jersey, Maryland, Virginia, West Virginia, Ohio, Indiana, Min-
nesota, Iowa, Missouri, Nebraska, Kentucky, Mississippi, Louisiana,
and Colorado.

FOOD PLANTS.a

Although corn is its principal food plant, the corn root-aphis
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-
ent considered as this species has been found on the roots of numerous
weeds and grasses, namely. smartweed (Polygonun incarnatun),
knotweed (P. persicaria), crab grass (Pianictn), purslane (Portulaca
oleracea) . dock (Hnmex crispu8 and l. (ltissb ius) , Setaria glauca,
S. cirid is, S. germaica, fleabane ( 1 rigeron can(adense), mustard
(Brassica tigra) , sorrel (Oxalis stricta) , plantain (Plantago major
and P. ragellii), pigweed (Anarautus hybridus), and ragweed
(Ambrosia trifda). Ini May, 1907, Mr. E. O. G. Kelly found it on
wheat roots in a field which had been in corn the previous year. It
has also been collected on the roots of cultivated aster, upon which I
have found it to be of much economic importance in Illinois.

LIFE HISTORY.

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 glass 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 constantly kept for use. The first
young and the last young of each generation were placed on corn roots
in separate vials, and these vials were kept in closed boxes to exclude

a The scientific names of plants throughout this paper are given according to

the nomenclature of Gray, in deference to the author's wishes.-ED.

J
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BIOLOGICAL STUDIES O\ THREE APHIDID. 1

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 cycle 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 S a and May 22, from 10 to 22 generations may follow.
These generations are all viviparous from spring until the latter part
of September or in October, according to conditions of temperature,
etc. 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 females 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 account of the life history as worked out
by me in 1906. Eggs collected at Elliott, Ill., April 12, 1906, in the
nests of the common brown ant (Lasius niger L., var. aimericanus
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-described vials,
and two lines of generations were thus started, both of which were
carried through to the egg in the fall. These stem mothers-that 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 generations were obtained, counting the oviparous genera-
tion as the last. (See Tables I and II.)

a' In 1906 Mr. E. 0. G. Kelly, a field assistant of the State entomologist of
Illinois, searched for eggs and young of A. maidi-rudicis in the fields, beginning
the 1st of April. He did not find eggs until April 12, and on April 17 he found
the young stem mothers in the field. The following year Mr. Kelly first found
eggs March 24 (these hatched in the insectary March 26), and young stem
mothers were found in ants' nests as early as March 29. April 15 he found the
young with their beaks inserted in old corn roots, this probably being occasioned
by the fact that large numbers of the weeds upon which the aphis usually feeds
at this season had been killed by the very cold weather of the preceding week.

12 5O



126 MISCELLANEOUS PAPERS.

TABLE 1.-Lire of generations of A phis Hii-radicris from cgg to oriparaoNs
generation, 1906.

0

1......
2...
3...
4...
5...
6...

8...
9...
10...

12...
13...
14. ....
15...
16...
17...
18...
19...
20...
21...
22 a....

a Oviparous generation.

TABLE II.-Line of generations of Aphis n(imdi-radicis from (yf/ to oriparous

gene rationl, 1906.

0 .

a) -

0p

19 May 2
4 May 15

16 May 23
24 June 1

2 June 8
9 June 17

18 June 26
27 July 3

4 July 11
11 July 18
19 July 25
26 Aug. 1

2 Aug. 8
9 Aug. 15

16 ...... ..
22 Aug. 29
30 Sept. 6

7 Sept. 13
14 Sept. 21
22 Oct. 1

2 Oct. 15

17 24
11 Nov. 5

0o

May
May
May
June
June
June
June
July
July
July
July
Aug.
Aug.
Aug.
Aug.
Aug.
Sept.
Sept.
Sept.
Oct.
Oct.

4
16
24

2
9

18
27

4
11
19
26

2
9

16
22
30

7
14
22
2

17

0

Do

Days.
15
12

8
9
7
9
9
7
7
8
7
7
7
7
6
8
8
7
8

10
15

o .

Days.
May 14 10
June 4 19
June 2 9
June 9 7
June 17 8
June 29 11
July 8 11
July 13 9
July 14 3
July 31 12
Aug. 10 15
Aug. 10 9
Aug. 21 14
Aug. 27 12
Aug. 24 3
Sept. 7 9
Sept. 23 17
Sept. 21 8
Sept. 23 2
Oct. 22 13
Oct. 29 15

a

Days.
1
0
0
1
1
0
0
0
0
0
3
1
1
0
0

0
2
0

16

0

C--

z

36
64
50
41
40
58
65
38
12
66
70
46
63
58
13
42
40
13

4
29
29

0 a~ -

3.6 6
3.4- 8
5.5+ 8
5.8- 7
5. 8
5.2+ 8
5.9+ 8
4.2+ 5
4. 6
3.3 8
4.7- 8
5.1+ 8
4.5 6
3. + 8
4. + 6
4.6+ 7
2. + 5
1. + 5
2. 2
2. + 4
1. - 8

a Oviparous generation. These aphides were removed to other cages when they became adult.
b 1 oviparous female. c 2 male. d Not less than 30 days.

O

4)

0
a)
4-)

a)

a).
U)-

'0

.O C

c-

0

r--

Apr. 18
May 1
May 13
May 21
May 29
June 6
June 15
June 23
June 30
July 8
July 15
July 22
July 30
A ug. 5
Aug. 12
Aug. 19
Aug. 28
Sept. 5
Sept. 13
Sept. 21
Sept. 30

Oct. 14

Apr. 30
May 12
May 19
May 27
June 5
Jume 14
June 22

July 7
July 14
July 22
July 29
Aug. 5
A ug. 12
Aug. 18

Sept. 19
Sept. 28
Oct. 13

Oct. 27 .

8c

Days.
May 1 13
May 13 12
May 21 8
May 29 8
June 6 8
June 15 9
June 23 8
June 30 7
July 8 8
July 15 7
July 22 7
July 30 8
Aug. 5 6
A ug. 12 7
Aug. 19 7
Aug. 27 8
Sept. 5 8
Sept. 12 7
Sept. 20 7
Sept. 30 9
Oct. 14 14

O
a

Days.
17
14
9
6

18
17
2

15
3
8
2
9
5
4
6

14
3
9
8
3

19

O

0

a-

a)

*w 0

Days.
2
6
1
0
8
9
0
0
0
0
0
1
0
0
0
0
0
1
1
0
5

00

S.. O -

(Wcdc)
L

10

9 O

7

9 O
7 O

a

7) .
10
10

9

7

9
7
4
7
7

8
6
6
8

10
6
6
9
4

5.6
5.3
6.6
5.3
4.9
4. 4
3.5
4.9
7.3
6.6
3.5
5.1
4.8
4.2
5.5
4.7
4 +
3 +
5 +
3 +
1.5

May
May
May
June
June
July
July
July
July
July
July
A uig.
Aug.
A uig.
A ug.
Sept.
Sept.
Sept.
Sept.
Oct.
Nov.

oa

c$)4

May 20
June 2
May 31
June 6
July 2
July 11
June 25
July 15
July 11
July 23
July 24
Aug. 9
Aug. 9
A ug. 16
Aug. 24
Sept. 9
Sept. 8
Sept. 21
Sept. 28
Oct. 2
Nov. 7

(Nov.22-
\Nov. 23

18
27
30

4
24

2
25
15
11
23
24

8
9

16
24

9
8

20
27

2
2

4
0

35
0

Days.
32
32
18
14
34
35
10
22
11
15
9

17
15
11
13
22
11
17
16
12
38

} 39

J
0

.oa)
ca

1...
2......
3......
4......
5......
6......
7......
8......
9......

10......
11......
12......
13......
14......
15......
16......
17.....
18......
19......
20......
21......

22a ....

0t

Apr.
May
May
May
June
June
June
June
July
July
July
J u1ly
Aug.
Aug.
Aug.
Aug.
Aug.
Sept.
Sept.
Sept.
Oct.
Oct.

S-

May 15
June 9
June 2
June 10
June 18
June 29
July 8
July 13
July 14
July 31
Aug. 13
Aug. 11
Aug. 22
Aug. 27
Aug. 24
Sept. 8
Sept. 23
Sept. 23
Sept. 23
Nov. 7

.. ... .

0

.

Days.
26
36
17
17
16
20
20
13
11
20
25
16
22
19
9

18
25
17
10
39

(d)

96
74
53
31
89
76

7
74
22
53

51
24
17
33
66
13
28
41
10
29

i...........
i
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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 generations. From this it

7on Apr. May June July Aug. Sept. Oct. Nov. Dec. -
1 18 20 324-
2 I _ 4 34..
3 13- 18 36..
4 21 2 41..
5 29 14 46..
6 6 31 45.
7 15 18 64..
8 23 3 72..
9 30 Is 77..
10 8 13 97..
11 5 3 111 ..
12 22 24 94..
13 30 9-a 102+.
14 s 26 113..
15 12 19 129..
16 19 19 92.
17 28 21 85.
18 5 23 79..
19 I2 ,s28 77..
20 20- 21 92.
21 30 I 62..
22 1 14 15 62..

FIG. 31.-Periods and succession of generations in Aphis maidi-radicis, 1906.

follows that the mean number of complete generations for the year is
161. The first generation extended over a period of 31 days. from

April 18 to May 20; the second, 34 days ; and the third, 36 days (figs.

Ge Apr. May June July Aug. Sept. Oct. Nov. Dec. o

1 I9--15 26d.
2 4 9 . 3 6 ..
3 16 19 34..
4 2e 12 49..
5 2 28 56..
6 9 9 61..
7 18 24 67..
8 27 8 73..
9 4 24 82.
10 12 29 79..
11 19 26 99..
12 26 19 116..
13 2 30 120..
14 I 9 Discontinued

15 16 I..
16 22 - ..
1 7 29 ..
18 7 .
19 14
20 22 7 46..
21 2- 29 27..
22 I 17 22 36..

Fic;. 32.-Periods and succession of generations in Aphis n (I idi-radicis, 1906.

31, 32). The fifteenth generation proved to be the longest, continuing
for 129 days. Then the period of each generation diminished gradu-
ally. These data, however, were taken from only one line of genera-
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tions-that is, the generations obtained from a single stem-mother,
isolated in the spring. If we take into consideration the time during
which eggs have been found hatching in the field-from April 8
until May 22, a period of 44 days-it will be seen that each of the
generations might occur in the field much longer than my insectary
experiments would indicate. On May 1 individuals of the first 2
generations coexisted in the insectary; on June 1. 4 generations, from
the second to the fifth, inclusive; on July 1, 6 generations, from the
fourth to the ninti; on August 1, 7 generations, from the seventh to

the thirteenth ; on September 1, 10 generations, from the eighth to
the seventeenth; on September 12, 11 generations. fi'oim the ninth to
the nineteenth ; and between September 30 and October 24 there were
12 generations in existence, from the tenth to the twenty-first, this
being the largest number of generations in existence at any one time.
(See figs. 31, 32.) From that date on, the nimuiber of generations in
existence at any one time rapidly diminished until December 21, at
which time all of the aphides were dead. The latest date of birth in a
viviparous generation was October 7, and the last survivor of this
generation died November 28. The first record of the bisexual ovip-
arous generat ion in the insectary, in 1906, was October 2, and eggs

were found a few days later. Young of this generation were born as
late as November 4. and aphides were still alive December 21. How-
ever, in 1905 I found individuals of this oviparous generation as early
as September 5; also, they were observed in copula, and eggs were
found as early as September 30. Bisexual forms may appear in any

generation, providing the environmental conditions are such as to
favor their development. Thus, in the insectary sexual forms ap-
peared in October and November from 12 different generations, vary-
ing from the eleventh to the twenty-second, inclusive, thus indicating
that the appearance of the sexes may be conditioned by the tempera-
ture. This is illustrated by the occurrence of sexual forms on Sep-
tember 5, 1905, at which time the weather was quite cool for that time
of the year, although in 1906 the sexual forms did not appear until
October 2, the weather up to that time being milder than in 1905.
Between April 2, 1890, and January 17, 1893. Prof. Ml. V. Slinger-
land carried Jlyzus achyranttcs Monell through 62 generations by
keeping the temperature uniform. Although further experiments
would be necessary for positive proof, still, from what is now known,
it appears that with the necessary conditions for the development of
young-food and heat-the aphides would be able to reproduce par-
thenogenetically for an indefinite period. Numerous records were
made by me of instances in which the first young were viviparous and
the last oviparous. In these cases it was noticed that after the pro-
duction of viviparous forms the aphis would rest a few days before
beginning to produce the sexual forms.
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BIOLOGICAL STUDIES ON THREE APHIDID E. 129

VIVIPAROUS GENERATION.

In 1900, between April 18 and October 3, 128 individual experi-
ments were carried on with viviparous females, and the following
averages are taken from the entire number of experiments (see Table
III) :

TABLE III.-Data of individual experinients with Aphis maidi-radicis, iciparous
generation, 1906.

Date of
birth.

b.O

0

C.)
0)

Apr. 18 Apr. 30
Apr. 19 May 2
May 1 May 12
May 4 May 15
May 13 May 19!
May 14 May 23
May 16 ... do.....
M ay 18 -.... .-..
May 21 May 27
May 24 ..........

Do... June 1
May 26 June 4
May 29 June 5
May 31 ..........
June 2 June 8
June 3 June 9
June 4 June 12
June 6 June 14
June 8 June 17
June 9 ... do...
June 10 ........

Do.. .. June 19
Do.... June 18

June 14 June 21
June 6 June 16
June 18 June 27

Do.... June 26
Do.... ........
Do.... June 25

June 19 June 26
Do.......do.....

June 20 .........
June 22 June 29
June 23 .. ------
June 27 .........-

Do.... July 3
Do.. July 2

June 28 July 6
June 30 July 7
July 3 July 10
July 4 July 11
July 6 July 12
July 8 July 13

Do.... July 14
Do.... ...do.....

July 11 July 17
Do.... July 18

July 12 ... do....-
July 13 July 21

Do.... July 18
July 14 July 21

Do... ... do....
July 18 July 23
July 19 July 25

Do. .. .do....
Do.......do.....

July 21 July 28
Do......do.....

July 22 '...do.....
Do.... July 29

0

May 1
May 4
May 13
May 16
May 21
May 24

y.do.
May 26
May 29
June 2
..do.
June 4
June 6
June 8
June 9
June 10
June 14
June 1
June 18
...do.

... do....
June 20
June 19
June 22
June 18
June 27
.. do.....
June 26

... do.....
June 28
June 27
June 28
June 30
... do.
July 4
..do..
July 3
July 6
July 8
July 11
July 12
July 13
July 14
July 15
July 14
July 18
July 19

... do.
July 21
July 19
July 21
July 22
July 24
July 26

.do...
.. do....
July 28
July 29

... do...
July 30

o
0.

Days.
13
15
12
12
8
10
8
8
8
9
9
9
8
8
7
7

10
9

10
9
8
10
9
8

12
9
9
8
8
9
8
8
8
7
7
7
6
8
8
8
8
7
6
7
6
7
8

7
6
7
8
6
7

* 7
7

8
* 7

8

0

May 18
May 14
May 27
June 4
May 30
June 1
June 2
June 4

do...
June 15
June 9
.do.....

June 24
June 19
June 17
June 16
June 29
July 2
.do....

June 29
.do.....

July 1
June 30
.. do ....
June 25
July 4
July 8
July 2
July 1
July 13
July 5
July 8
July 11
July 15
July 10
July 13
July 16
July 15
July 11
July 20

... do ...
July 24
July 27
July 23
July 25
July 24
July 31
July 28
July 29
.. do.....
July 27
Aug. 1
July 29
Aug. 10
Aug. 4
Aug. 5
Aug. 6
Aug. 3
Aug. 6

1 Aug. 8

0

Days.
17
10
14
19
9
8
9
9
6
13

7
5

18
11
8
6
15
17
14
11
11
11
11

8
7
7

11
6
5

15
8
10
11
15
6
9

13
9
3
9
8
11
13
8
11
7

12
9
8
10
6
10

5
15
9

10
9
5
8
9

61017-No. 12, pt 8- 2

0)

'-
0

V A

C2
1

- 0

. 0

0 z

Days.
2' 96
1 36
6 74
5 64
1 53
1! 35
0 50
0 42
0 31
0 58
1 41
0 33
8 89
0 34
1 40
2 24
2 73
9 76
0 62
0 58
2 51
8 48
2 72
0 53
0 21
3 37
0 65
1 45
0 29
0 44
1 51
1 50
0 62
0 74
0 29
0 38
0 59
1 48
0 22
0 44
1 42
1 52

10 64
0 53
0 56
1 49
0 66
0 54
1 44
2 45
0 25
0 62
0 29
3 70
1 55
0 51
2 47
0 30
0 46
1 51

. 6

5.6 +
3.6
5.3 -
3.4 -
6.6 +
4 -
5.5 +
4.6 +
5.3 +
4.4 +
5.8 -
6.6
4.9 +
3 +
5
4
4.8 +'
4.4 +
4.4 +

. 5. 3 -
4.6 +
4.3 +
2
6.6 +
3
5.2 +
5.9 +
7 +
5.8
3-
6.3 +
5
5.6 +
4.9 +
4.8 +
4.2 +
4.5 +
5.3 +
7.3 +
4.9 +
5.2 +
4. 7 +
4.9 +
6.6 +
5 +
7
3.3
6
5.5
4. 5
4.1 +
6.2
5.8
4. 7
6. 1 +
5. 1
5.2 +
6
5. 7 +
5. 1

May 20
May 15
June 2
June 9
May 31
June 2
.. do..
June 4
June 6
June 15
June 10
June 9
July 2
June 19
June 18

.. do....
July 1
July 11
July 2
June 29
July 1
July 9
July 2
June 30
June 25
July 7
July 8
July 3
July 1
July 13
July 6
July 9
July 11
July 15
July 10
July 13

... do....
July 16
July 11
July 20
July 21
July 25
Aug. 6
July 23
July 25
-do.....
July 31
July 28
July 30
July 31
July 27
Aug. 1
July 29
Aug. 13
Aug. 5
.do..

Aug. 8
Aug. 3
Aug. 6
Aug. 9

0

Days.
32
26
32
36
18
19
17
17
14
22
17
14
34
19
16
15
27
35
24
20
21
29
22
16
19
19
20
15
13
24
17
19
19
22
13
13
19
18
11
17
17
19
29
15
17
14
20
16
16
18
13
18
11
25
17
17
18
13
15
17

10
6

10
8
9
7
8
10

7

9
7
8
5
10

7
9
8

7
11
10
6

8
9

108
7

8
8
7
8
8
9

108

7
8

8
7
8

8

8

7
7

8
7

8

9

8
8

I
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TABLE II.-a (it of inflifidifil (,./i-ffhncn., with 1phi. maidi-radi(ci, ririparots
gcn era t ion. 1.906-('ont inued.

Date of y
birth.

July 26
Do....
Do....

July 27
July 28
July 29
July 30
July 29
Aug 1
Aug. 2

Do....
Aug. 5

Do....
Do....
Do....

Aug. 7
Aug. 9

Do....
Do.....

Aug. 12
Aug. 13
Aug. 12
Aug. 15
Aug. 16
Aug. 17

Do....
Aug. 19

Do....
Do....

A
A

A

AA
A

A

Se

Se

Aug. 1
-.. do.....
...(1o.....
Aug. 2

Aug. 4
Aug. 5
Aug. 4
Aug. 7
Aug. 8
Aug. 7
Aug. 13
Aug. 12
Aug. 11

... do.....
Aug. 15
...d o.....
... do.....
Aug. 17
Aug. 19
.. do..
Aug. 18
Aug. 21
Aug. 22
Aug. 23

... do.....
Aug. 26
.. do..

Aug. 2
...do.....
... do.....
... do.....
Aug. 5

-- .do....-
... do.....
... do...
Aug. 7
Aug. 9
Aug. 8
Aug. 13

... do.....
Aug. 12
- .do.....
Aug. 15
Aug. 16

... do.....
Aug. 17
Aug. 19
Aug. 20
Aug. 19
Aug. 22
Aug. 23

.... do.....

... do.....
Aug. 26
Aug. 27

.do.

I

j

ug. 20 Aug. 25 Aug. 26
ug. 22 Aug. 29 Aug. 30

Do..... ..... ... do...
ug. 23 Aug. 31 Aug. 31

)o.......do.......do.....
Do.............. Sept. 2

ug. 24 ............ do.....
ug. 26 ........... .do....
ug. 28 Sept. 4 Sept. 4
ug. 30 Sept. 7 Sept. 7
Do... Sept. 6 .. .do....

ug. 31 Sept. 7 Sept. 8
Do.... Sept. 8 Sept. 9

pt. 2 Sept. 10 Sept. 11
Do... ... do.... .. do....
pt. 4 Sept. 11 ... do.....
Do.......do..... ... do.....

Sept. 5
Sept. 7
Sept. 11

Do....
Sept. 13
Sept. 15
Sept. 16
Sept. 17
Sept. 18
Sept. 19

Do....
Sept. 20
Sept. 22

Do....
Do..

Sept. 27
Sept. 30
Sept. 26
Oct. 2

Do....
Do....

Oct. 3

Sept. 14
Sept. 18
Sept. 19
.do....-

Sept. 22
... do.....
Sept. 25
Sept. 24
Sept. 25
Sept. 26
Sept. 27
Oct. 1
Sept. 30
Sept. 29
Oct. 7
Oct. 13
Oct. 5
Oct. 15
Oct. 13
Oct. 14
Oct. 16

Sept. 12
Sept. 15
Sept. 19

.. do ....
Sept. 20
Sept. 23
Sept. 22
Sept. 25

Sept. .
Sept. 27
.do.....

Oct. 2
Oct. 1
.do...

Oct. 9
Oct. 14
Oct. 6
Oct. 17
Oct. 15
.do..

Oct. 17

s.Day
7 Aug. 10
7 Aug. 8
7 Aug. 9
6 . do.....
8 Aug. 14
7 Aug. 11
6 Aug. 9
7 Aug. 18
6 Aug. 13
7 Aug. 21
6 Aug. 15
8 Aug. 22
8 Aug. 19
7 Aug. 22
7 Aug. 18
8 Aug. 26
7 Aug. 24
7 Aug. 27
8 Aug. 23
7 Aug. 29
7 ... (o.....
7 Aug. 24
7 Sept. 2
7 ... do.....
6 ... (lo.....
7 Sept. 3
7 Sept. 5
8 Sept. 13
8 Sept. 9
6 Sept. 3
8 Sept. 8
8 Sept. 7
8 Sept. 10
8 Sept. 6

10 Sept. 15
9 Sept. 8
7 Sept. 10
7 Sept. 9
8 Sept. 12
8 Sept. 23
8 Sept. 19
9 Sept. 21
9 Sept. 16
9 Sept. 17
7 Sept. 28
7 I Sept. 19
7 Sept. 20
8 Sept. 25
8 Sept. 26
8 Sept. 24
7 Sept. 27
8 Oct. 6
6 Oct. 7
8 Oct. 15
7 Oct. 8
7 ... do....
8 Oct. 17
7 Oct. 15

10 Oct. 22
9 Oct. 17
9 Nov. 2

12 Oct. 31
14 Nov. 2
10 Oct. 24
15 Oct. 29
13 Oct. 24
13 ... do.....
14 Nov. 26

yc

c

I.

V

Total............... 1044........... 1,367 ......
Average. .......... .......... 8.1+ ---------- 10.6+ ......

Days.
9
7
8
8
9
6

13
6

14

9

10
6
11
8

12

10
9
6

11
10
10
11
10
19
14

8
9
9

10
7

13
6

5

16
11
12

6
17
8
9
10

7
6
8

14
16
20
14
13
20
18
20
16
32
22
18
14
12
9
9

40

I..

I.. ~
- -4.

- -
4-

-
L.- o

cS.. -'

cNO

Days.
1
0
0
0
0
1
0
0
1
1
0
0
0
0
1
0
0
0
0
0
0
0,
0
0
0
0
0
0
0
0

1
2
2
1
0
0
0
0
0'
0
0'
0'
1
2
1
1
0
0
0
1
0
6
6
2
3
7
1

18
3'
1
8
5.
3'

21
0
2

44.1+ 4.4+ ...... ..........

Gi

46
49
43
46
46
35
24
55
37
63
45
44
31
54
35
50
41
58
31
48
60
33
51
56
47
49
47
48
66
42
50
42
51
34
56
27
40
24
22
40
23
23
23
33
49
37
28
41
35
30
41
32
23
28
23
20
S6
52
29
21
35
26
29
21
29
22
23
49

5.651

5. 1 + Is
7 8
5. 3 + 9
5.7 + 10
5. 1 + 6
5. 8 + 8
4.8 6
4. 2 + 9
6 + 8
4. 5 6
6.4 + 9
4. 8 + 8
4.4 + 5
5.4 8

.8 + 8
4.5 + 9
5. 1 + 8
3 + 8
5. 1 + 7
4. 8 7
6.6 + 9
.5. 5 8
4. 6 + 9
5.6 7
4. 7 7
4.4 6
4.7 7
2.5 + 8
4.7 + 10
6 7
5.5 + 6
4.6 + 7
. I.1 7
4. 8 7
4.2 + 7
4. 5 6
5 8
4.8 5
4. 5 7
2.4 + 5
2 + 6
2 - 5
4. 6 5
5.: 1
2. 8 + 6
4.6 + 6
3 + 6
4. 1 7
5 9

5 + 9
2. 2 + 5
1. 4 + 4
1. 5 4
1.7 + 4
1.5 + .5
2.8 7
2. 8 + I 5
1. 4 + 4
1.3 +' 7
1 + 4
1. 1 + 4
1.6 4
1. 5 3
2.4 + 8
2.4 + 4
2.:5 + 5
1. 2 + 3

570.82 I......

0

Aug. 11
Aug. 8
Aug. 9

... d o.....
Aug. 14
Aug. 12
Aug. 9
Aug. 18
Aug. 14
Aug. 22
Aug. 15
Aug. 22
Aug. 19
Aug. 22
Aug. 19
Aug. 26
Aug. 24
Aug. 27
Aug. 23
Aug. 29
.do.....

Aug. 24
Sept. 2

... do.....
---. o.....
Sept. 3
Sept. 5
Sept. 15
Sept. 9
Sept. 3
Sept. 9
Sept. 8
Sept. 12
Sept. 8
Sept. 16
Sept. 8
Sept. 10
Sept. 9
Sept. 12
Sept. 23
Sept. 19
Sept. 21
Sept. 16
Sept. 18
Sept. 30
Sept. 20
Sept. 21
Sept. 25
Sept. 26
Sept. 24
Sept. 28
Oct. 6
Oct. 13
Oct. 22
Oct. 10
Oct. 11
Oct. 2
Oct. 16
Nov. 7
Oct. 21
Nov. 3
Nov. 9
Nov. 7
Oct. 27

Oct. 26
Oct. 24
Nov. 28

0

Ca

Days.
16
14
15
14
17
14
15
20
13
22
13
17
14
17
14
19
15
19
14
17
16
13
18
17
16
18
17
27
22
14
18
18
20
17
24
15
15
12
13
24
19
21
14
16
26
16
17
18
15
14
16
22
28
34
23
23
35
26
48
28
42
42
36
27
27
24
22
56

2,573
20. 1+
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The immature stage was found to be quite variable in length,
covering from 6 to 15 days, with an average of 8.1+ days. This is
approximately the same as that obtained from experiments of 1905,
in which, from 97 records, the average length of this nymphal period
was 8.3+ days. During the first few generations and also the last
generation the time from the birth of an aphis until the birth of its
first young was much longer than it was during the warmer summer
months. The time between the birth of the first and that of the last
young likewise varied considerably, being from 3 to 40 days, the

period being noticeably longer in early spring and in the fall. The
average for the entire year was 10.6+ days. Usually the female
would live several days after the production of her last. young. The
entire length of life of the aphis varied between 11 and 56 days, with
an average for the year of 20.1+ days. During the summer months
the aphides, as a rule, had a shorter life and produced more young
than in the cooler days of the year. The average number of young per
female for the year was 44.1+. The variation in the number of young
was from 20 to 96. the latter number being the largest number pro-
duced by a single female. For the year the average number of young
brought forth by an individual female in a single day was 4.4+, the
largest number being 11. However, in 1905 as many as 12 were born
in one day from one female. The average number of young from
April 18 until September 1 was, in 102 experiments, 4.9+ ; from
September 1 to October 3 the average for 26 experiments was 2.4+
young per day, or one-half as many. It may be noted, in passing,
that, as the records made in 97 experiments in 1905 vary only slightly
from those obtained in the 128 experiments of 1906, the figures here
given are probably sufficiently accurate for any year.

In 1905 a very interesting incident was observed. A wingless aphis
taken in the field June 23 was placed in an insectary cage, and within
the next few days gave birth to 6 young. It then discontinued the
production of young for several days, then molted, became winged,
and produced 21 more young.

Buckton, in his " Monograph of British Aphides," Volume I, page
87, says:

Several early observers have erroneously stated that the female aphis is at
different periods of her life both viviparous and oviparous. The acuteness of
Newport failed him when he concluded " that aphides "-meaning the same in-

dividual-" deposit at one time true ova and at others produce living young."
* * * It may be pretty certainly asserted that the viviparous aphis is never
oviparous, and that the converse also is true.

In one experiment in 1906 an aphis born October 6 became adult
October 24 and gave birth to a single young November 2. but did not
produce any more young. and soon died. Upon an examination of
her body only eggs were found.
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132 MISCELLANEOUS PAPERS.

All my aphides which were reared individually, in vials, were
wingless. Other aphides, however, of the same mothers, and placed
in cages containing many other aphides as well as a less abundant
food supply, often became winged. In Science, Volume XXI, Janu-
ary 27, 1003, pages 48-10, Prof. 1. V. Slingerland gives an account
of rearing individually 62 generations of JIfyus achirantes during a

period of 2 years and 10 months, only wingless agamic females being
produced. From these and other evidences obtained it may be in-
ferred that the development of the winged forms among aphides is
largely caused by an insuficient food supply.

The number of molts is invariably four, the time of occurrence of
the different molts being shown in Table IV.

TAwLE I V.-Perio ds of Inlts )f A1phis use bii-ruelici.N, rtiripurous gneratli n, 1906.

Age at Age at Age at Age at Age at
Date of birth. first sco third fourth 1irt of

mtolt. inolt. molt. fnolt. first
young.

Days. Days. Days. Days. Days.
April 18............................................ 4 8 10 12 13
A pril 19............................................. 5 8 10 13 15
May 1.............................................. 2 4 7 11 12
May 4............................................. 3 6 8 11 12
May 13............................................ 2 3 4 6 8
May 21........................................ .. . 2 3 4 6 8
June 27............................................. 1 2 4 6 7
June 28.............................................. 1 3 6 8 8

As a rnle. reproduction did not begins. un11til the next day after the
fourth illolt, though it sometimes occurred within a few hours after
the iolt. Often in the last generations, in autumn, reproduction
did not begin until two days after the last molt.

OVIPAROUS GENERATION.

The oviparous generation was found ill the insectary, in 190, from
October 2 to December 21. Records of 47 individuals of this genera-
tion were obtained (Table V) ; the records, however, are not complete
in all cases. The length of the innature stage-from birth to
adult-varied from 10 to 39 days, this latter being a very exceptional
record.
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TABLE V.-Data of individual

Date of birth.
Date of
matu-
rity.

October 6................ Oct. 21
Do................... Oct. 22

October 8................ Oct. 24
Do................. .. do.......

October 9................ Oct. 22
Do.................. -. do.....

October 15............... Oct. 31
October 7................ Oct. 20
October 15............... Nov. 3
October 17............... Nov. 5
October 15............... Oct. 31

Do................... ... do......
Do................... Nov. 1

October 13............ . Oct. 27
October 29.............. Nov. 24
October 15............... Oct. 29
October 22 ............. Nov. 11
October 13............... Oct. 23

Do....................do.
October 20............... Nov. 7
October 19............... Oct. 29
October 20.............. Nov. 1-2
October 21..................do......
October 26............... Nov. 17

Do................... Dec. 4
October 24............. Nov. 7
October 21.............- - Nov. 8-9

Do ................. .do.......
October 24............. .. Nov. 10-11

Do .................. Nov.16-17
November 2............. Nov. 21

Do.................. ...
October 6................ Oct. 20

Do................. .. do.......
Do.................. .do.......
Do..................(0..do... ...

October 7................ 0......
October 9................ Oct. 21

Do.................. 0 . .
Do. --................ Oct. 24
Do................... do
Do.................. .... .
Do.....................do......
Do.................. .do.......
Do.................. .do.......

October 12.... ... do.......
October 16............. .. Oct. 31
October 18............... Nov. 3-4

a Removed.

e.rxpcrimncits with Aphis maidi-radicis, oriparous
generation, 1906.

Age at
matu-
rity.

Days.
15
16
16
16
13
13
16
13
19
19
16
16
17
14
26
14
20
10
10
18
10

12-13
12-13

22
39
14

18-19
18-19
17-18
23-24

19
19
14
14
14
14
13
12
12
15
15
15
15
15
15
12
15

16-17

Date of
death.

Nov. 5
.do....-

Nov. 14
Nov. 10

aOct. 26
aNov. 2

Nov. 28
Oct. 22

aNov. 23
Nov. 8

aOct. 31
aNov. 2
aNov. 9

Nov. 12
Dec. 11
Nov. 15
Nov. 26

aOct. 29
.. do.a....
Nov. 12

aNov. 2
.. do.a....

.Dec. 1
Dec. 15
Nov. 30

aNov. 14
.do.a....

.. do.a....
Dec. 5
Dec. 5
Dec. 19

aOct. 25
aOct. 26
aOct. 27
-.do.a....
Nov. 21

aOct. 28
Nov. 12

aOct. 29
.do. a....

.. do. a....
Oct. 31

aNov. 3
.. do.a....
Nov. 23

... do.....
Dec. 1

Age at
death.

Days.
30
30
37
33

b17
b24

44
15

b39
22

b16
b18
b25

30
43
31
35

b16
b16

23
b13
613
b13

36
50
37

b24
b24
b21

43
33
47

b19
b20
b21
b21

43
b19

34
b20
b20
b20

b25
b25

42
38
44

Num-
her of
eggs
laid.

Num-
ber of

eggs in
body

at
death.

10 1

4 2-

3

3

2

Total
num-
ber of
eggs.

11

6

9

5
5

. . ...

11

10
8
7

Sex.

Female.
Male.
Female.
Male.
Female.

Do.
Do.
Do.

Male.
Do.
Do.
Do.
Do.
Do.

Female.
Do.

Male.
Female.

Do.
Male.
Female.

Do.
Do.

Male.
Female.

Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.

b Age when removed.

The average of 47 records is 16- days. The average total life of
38 individuals was 30.9+ days, with a maximum (1000) of 50 days.
In 1905 one aphis of this oviparous generation lived to the age of
61 days. A few records were made as to the number of eggs laid
by individual females, and this was found to vary up to 10, which
was probably not far from the actual number that is ordinarily laid,
though 4 was the average number in the counts made. Eggs were
found in the bodies of nearly all the females after death; the poten-
tial reproductive capacity of the female seems to exceed her vitality.

It is easy to distinguish immature males from oviparous females
after the second molt by their color. The males have a distinct
reddish hue, while the females have a greenish color.
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134 MISCELLANEOUS PAPERS.

The number of molts in the oviparous generation is four, as in
the viviparous generation. From Table \I, showing the periods
between the molts, it appears that the males are more deliberate in
their growth and require a longer time than the females for their
full development.

TABLE VI.-Po'riods of molts of Ajlpf ))aili-ralfdiCis, Oriharotus generation, 1.906.

Age at Age at Age at Period
Date of birth. f st molt. second third fourth birth Sex.

molt. molt. molt. to adlt.

Days. Days. Days. Days. Days.
October 11............................... 3 5 9 13 13 Female.

Do.....................---- ........ 3 5 9 13 13 Do.
Do........------.................... 3 5 9 14 14 Do.

October 16............................... 4 6 11 20 20 Do.
October 17.............................. 2 5 9 13 13 Do.

Do ................................. 3 6 10 21 21 M ale.
October 21........... ................. .. 4 9 14 21 21 Do.

Do................................. 3 8 14 23 23 Do.
October 22........................... . . . 5 9 13 16 16 Female.

DESCRIPTIONS.a

A ph is na tidi-rud iis Forbes.

VIVIPAROS GENERATION.

Before frst molt and less than 1 hoar old.-General color pale pea-
green. Legs and antenme colorless and transparent. Eyes red.
Mea;surenments: Length of body, 0.882 mn.; width, 0.400 mm.;
antenna. 0.327 mm.

After first molt anl not more than 2?1 hours old.-General color
pea-green. Antenna almost transparent. excepting last segment,
which is darker. Only S noticeable segments in the antenna. Eyes
red. Tip of heak darkened. Legs almost transparent, excepting
tarsi. which are almost black. Cornicles small, slightly darkened at
tip. Measurements: Length of body, 0.927 mm. ; width, 0.509 mm.;
antenna, 0.339 mm.

After second molt and 72 to 9G hoars old.-General color pea-green.
Ultimate segment of antenna dark. Eyes reddish brown. Legs
darker than body color. Tip of abdomen dark. Cornicles dark,
being darkest at apex. short and very slightly incrassate in mid-
dle. Measurements: Length of body, 1.418 mm. ; width, 0.709 mm.;

a In giving the number of segments of the antennTe I have not, as most writers
do, counted the filament as a separate and distinct segment. There is certainly
no articulation between the thickened basal portion and the filament of this last
segment; and, thus, they can not be referred to as distinct segments.

The measurements, and the observations on colors, were taken from live

specimens unless otherwise stated. Color terms are according to Ridgway's
" Nomenclature of Colors."
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antenna (alcoholic specimen), I, 0.040 mm. ; II, 0.040 mm. ; III,
0.101 mm.; IV, 0.050 mm.; V, basal, 0.061 mm.; filament, 0.098 mm.;
total, 0.390 mm.

After th ird molt.-General color light chromium-green. Head
with pale brownish tint. Ultimate and part of the penultimate seg-
ments of the antenna darkened. Antenna with only 5 distinct seg-
ments; a slight constriction in the third shows the commencing of
the formation of another segment. Eyes reddish brown. Legs dark,
the tarsus and distal ends of the femur and tibia being almost black.
Tip of abdomen dark, as are also the cornicles, which are darkest at
the apex. Cornicles noticeably longer than in preceding stages ;
basal half more or less swollen and the tip slightly dilated. Measure-
ments: Length of body, 2.063 nun.; width, 0.981 mm. ; cornicles,
0.127 mm. ; antenna (alcoholic specimens), I, 0.064 mm.; II,
0.064 mm.; III, 0.183 mm.; IV, 0.067 mm.; V, basal, 0.071 mm.; fila-
ment, 0.112 mm. ; total, 0.561 mm.

Adult wihgless iriparous female.-Head black. Thoracic and
first abdominal segments with median transverse black markings,
the prothorax being almost entirely black. On each side of the ab-
domen are 2 parallel rows of minute black markings-one on each
side of the cornicle. These rows are not constant, the upper one some-
times being indistinct or wanting. Posterior 3 segments of abdomen
with black transverse median markings. Eyes reddish brown. All of
antenna dusky except the third segment. Cornicles and tips of style
black. Coxa, most of the femora. apex of tibia, and the tarsi black.
Measurements: Length of body, 2.09 mm. ; width, 1.036 mm.; antenna.
I, 0.036 mm. ; II 0.054 mm.: III, 0.181 nun.; IV, 0.091 mm.; V,
0.091 mm. ; VI, basal, 0.109 mm.; filament. 0.118 mm. ; total, 0.680 mm.

11fing/ed riv iparouis fcil ale.-IHead black, thorax blackish, abdo-
men pale green, with a black marking on each side of the second,
third, and fourth segments; transverse black markings on the last
2, and sometimes last 3. segments ; a black ring around each cor-
nicle, and a few small black markings irregularly scattered over
abdomen. Antenna dark; usually 7 or 8 sensoria on the third seg-
ment, sometimes only 6; 1 sensorium near the apex of each of the
fourth and fifth segments; several more or less distinct sensoria at
the apex of the basal portion of the sixth. Eyes dark reddish-brown.
Cornicles and style as in wingless pseudogynes. Measurements (alco-
holic specimens) : Length of body; 1.468 mm.; width, 0.605 mm.;
length of wing, 2.33 nu.; antenna, I, 0.036 mm.; II, 0.055 mm.;
III, 0.187 mm.; IV, 0.095 mm.; V, 0.106 mm.; VI, basal, 0.099 mm.;
filament, 0.194 mm.; total, 0.772 mm.
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OVIPAROUS GENERATION.

Before first molt and less than 24 hours old.-General color pea-
green. Beak not reaching beyond the coxm of the third pair of legs,
apical segment dark. Antenne colorless, except last segment, which
is darker than the remainder. Eyes black. Legs pale, except the
tarsi, which are black. Measurements: Length of body, 0.954 mm.;
width, 0.486 mm.; antenna, I, 0.038 mm.; II, 0.038 mm.; III,
0.114 mm.; IV, 0.153 mm.; total 0.343 mm.

After first molt and 5 to I days old.-General color dirty pea-
green, with very slight tinge of red. Last segment of antenna dark.
Tarsi black. Measurements: Length of body, 1.145 mm.; width,
0.57 43 iim.

Oriparous female after third molt.-Color of head and first
thoracic segment very dark green. Remainder of body slate-gray,
with a reddish tint. The bloom which covers the body gives to the
aphis the grayish color. Tips of antennea dark. Tarsi black. Cor-
nicles darker than body color, with a black ring at the base of each.
Measuremnenits : Length of body, 1.985 nun.; width, 1.0.0 1un.

Adtdt Wing less oiparous female.-General color plumbeous, which
is due to the bloom covering the bod. IIead black, and first thoracic
segment very dark beneath the bloom. Abdomllen tinged with pink.
In alcoholic specimens from which the bloom has been removed, the
markings as in the pseudogynes, except that the black markings
on the last 3 abdllominal segments are not present. Antenna .dark,
with one large circular sensoriumi near the apical end of the fifth
segment, and several at the apical end of the thickened base of the
sixth. Beak reaching beyond the middle cox. Eyes black. Legs
dark; the hind tibia, noticeably swollen and thickly covered with
small circular sensoria. Cornicles black and of the same shape as
in the pseudogynes. Apical half of style dark. Measurements:
Length of body, 2.201 mm. ; width, 1.218 mm. ; antenna, I, 0.038 mm. ;
II. 0.047 mm.; III. 0.172 mm.; IV, 0.076 mm.; V. 0.095 mm.; VI,
basal. 0.100 mm. ; filament, 0.154 mm. ; total, 0.682 mm.

Male af third molt.-Head and first thoracic segment pale green,
between pea-green and sage-green. Abdomen drab. Measurements:
Length of body, 1.540 mm.; width, 0.687 mm.

Adult wingless male.-Head black. Thoracic segments each with
a transverse black marking, this giving the thorax a blackish appear-
ance. Similar but shorter markings occur on the first 3 and the
last. 3 abdominal segments. The spots on the sides of the body are
arranged in more or less uniform rows. Third antennal segment
with 12 or more sensoria irregularly distributed, most numerous near
the apex; fourth with 5 to 7 sensoria; fifth with 2 to 4 similar
sensoria and a larger one near the apex; and several at apex of the
basal part of the sixth. Eyes black. Antenna, legs, and cornicles
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black. Measurements (alcoholic specimens) : Length of body. 1I36-
1.745 mm.: width. 0.909-0.945 mm.: antenna. I, 0.081 mm.: II. 0.054
mm.; III, 0.200 mm.; IV, 0.130 mm.; V. 0.100 mm.; VI. basal. 0.109
mm.: filament. 0.181 mm.: total. 0.861 mm.: cornicle. 0.082 mm.

Eggs.-Elliptical-oval, yellow or greenish when first laid, grad-
ually darkening to a jet-black. In spring just before hatching the
eggs change from black to pale green. Length, 0.782 mm.; width,
0.391 mm.
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(loc cit. .

1876. THOMAS, CYRUS.-Notes on the plant-lice found in the United States.

<Trans. Ill. Short. Soc., Chicago, Vol. X, n. s., p. 167.

General notes on root and aerial forms of Aphis maidis Fitch.

1878. THOIAS, CYRUS.-List of the Aphidini of the United States. <Ill. State
Lab. Nat. Hist., Bloomington, Vol. I, Bul. 2, p. 12.

Lists Aphis maidis as being found on the tassel, ear-stalks, and roots of
Indian corn.

1878. THOMAS, CYRUs.-Seventh Report of the State Entomologist of Illinois.
<App.: Trans. Dept. Agr. Ill. for 177, Springfield. Vol. XV, pp. 75-

78, fig. 18 (I, III. IV). Separate: Springfield, Ill., 1878.

Gives characteristics of the aerial and root forms as presented by Fitch and
Walsh. and also a description of specimens which he obtained the previous sum-
mer from a different part of the plant (tassels). Possible treatment against
aphides in small patches of corn is given. Appends notes from correspondents
concerning serious damage done to corn in 1874 and 1877 in Menard and Stark
counties, Illinois.

1879. THONIAS, CYRUs.-Eighth Report of the State Entomologist of Illinois.
<App.: Trans. Dept. Agr. Ill. for 1878, Springfield, Vol XVI, pp. 89-
91, fig. 14 (I, III, IV). Separate: Springfield, Ill., 1879.

Same as in Seventh Report of the State Entomologist of Illinois, except that
no remedies are mentioned (loc. cit.).

a This bibliography is practically complete, and contains a number of refer-
ences not found in the Bibliography of Economic Entomology, by Henshaw and
Banks. Those titles which have been inaccessible are marked with an asterisk.
Those which are considered the most important have the date preceding them in
ita1lies.
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18SO. THOMAS. CYRus.-Ninth Report of the State Entomologist of Illinois.
<App.: Trans. Dept. Agr. Ill. for 1879, Springfield, Vol. XVII, pp. 2-3.

Mentions both aerial and root forms (especially the latter) of the corn aphis
as being quite injurious the past season 1579). Recommends rotation of crops,
thorough fall plowing, and turning under strong lime.

1852. BOARDMAN, E. R.-Corn-aphis. <Stark County (Ill.) News, December
21, 1882.

General life history of the root form ; remedies.

1852. BOARDM AN, E. R.-Economic Entomology. <Stark County (Ill.) News,
December 2_'. 1882.

Additional notes on the life history of the corn root-aphis.

18:3. FoRBI-s, S. A.-A lecture on insects affecting corn. <Bloomington, Ill.,
pp. 12-14, figs. I, III, IV.

Gives known life history of both aerial and root forms of the corn aphides;
also relation of ants to the corn root-aphis.

3 s3. FORBES. S. A.-Twelftli Report of the State Entomologist of Illinois
<App.: Trans. Dept. Agr. Ill. for 1852, Springfield. Vol. XX, pp. 5-6, 44.

The corn plant-louse (probably referring to the root form) was destructive
to corn the previous year (1883). Transferring of Aphis )(aidis by ants is
mentioned.

188j. FORBES, S. A.-Thirteenth Report of the State EIntomnologist of Illinois.
<App.: Trains. I ept. Agr. Ill. for I 888, Springfield. Vol. XXI, pp. 46-50,
PL. I', fig. 13. Separate: Springfield. Ill., 1884.

The root-aphis makes its first appearance upon corn underground late in
May or early in .Tune, attacking not only the roots, but likewise the sprouting
stem underground. Winged root form was collected May 22 and at several
dates in .Tune. It continues to be abundant throughout the month of July.
Obtained on sorghum roots July 20 and 31. October 8 was the last date at
which it was found. Next year (1883) the first winged root-aphides were
obtained .Tune 7 and again July 29. Rotation is given as a remedy.

154. FoRBEs. S. A.-Circular on the corn root-aphis and Hessian fly. <Ill.
Crop Prospects, Springfield, May, 1884. p. 48. Reprint: Farmers' Re-

view, Chicago, Ill., June 5, 1884. See Prairie Farmer, Chicago, Ill.,
June 14, 1884.

IRequests for information concerning injuries by Aphis maidis (?), root form.

1885. GARMAN, II.-A contribution to the life history of the corn plant-louse.
<Fourteenth Rep. State Ent. Ill., Springfield, pp. 23-33. Same: Trans.

Dept. Agr. Ill., Springfield, Ill., Vol. XXII, 1885.

Previous literature, descriptions of the root and aerial forms, life history,
parasitic and predaceous insects, and artificial remedies.

1880. FORBES, S. A.-Notes o1 the past year's work. <Can. Ent., London, Ont.,
Vol. XVII I, p. 17G. Also: Ent. Amer., Brooklyn, N. Y., December, 1886,

Vol. II, p. 175.

Notes on 1 phis ma idis, root form.

1886. GARMAN, H.-A second contribution to the life-history of the corn plant-

louse, Aphis maidis Fitch. Miscellaneous Essays on Economic Ento-

mology by the State Entomologist and his Assistants. <Trans. Dept.

Agr. Ill. for 1885, Springfield, Vol. XXIII, pp. 40-48.

First record of the occurrence of the oviparous female (October 7), root
form, and descriptions of it. Also notes on relation of the root-aphis and

ants.
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1886. HUNT, THOMAS F.-Partial economic bibliography of Indian corn insects.

Miscellaneous Essays on Economic Entomology by the State Entomolo-

gist and his Assistants. <Trans. Dept. Agr. Ill., Springfield, Vol.

XXIII, pp. 117-118. Separate: Springfield, Ill., 1886.

Gives a bibliography, partially analytical, of Aphis maidis (root and aerial
forms).

1886. WEBSTER. F. M.-Insects affecting the corn crop. <35th Ann. Rep. Ind.

State Bd. Agr. for 1885, Indianapolis, Vol. XXVII, pp. 183-184.

Bibliography of the corn aphis, Aphis maidis Fitch (root and aerial forms).
Notes and general discussion, including observations on the relation of corn

root-aphis and ants.

1887. COISTOCK, J. 1.-Relations of ants and aphids. <Amer. Nat., Philadel-

phia, Pa., Vol. XXI, p. 382.

Reference to the dependence of the corn root-aphis upon the ant.

1887. FORDES, S. A.-Relations of ants and aphids. <Amer. Nat., Philadelphia,

Pa., Vol. XXI, pp. 579-580.

Eggs of Aphis maidis (?), root form, found in a nest of Lasius alienus.
Ants rear young aphides, before ground is planted to corn, upon the roots of
Setaria and Polyonun, transferring them afterwards to corn.

*1887. WEED, C. M.-Insects affecting corn. <Weekly Press, Philadelphia, Pa.,

September 21, 1887.

Aphis maidis ( ?), root form, hibernates in the egg stage.

1888. COMSTOCK, J. H.-An introduction to entomology. <Ithaca, N. Y., pp.

108-169.

Mentions observations of Forbes with regard to the relations of ants and
corn root-aphides.

1888. WEBSTER, F. M.-Report on the Season's observations, anld especially upon

corn insects. <Ann. Rep. U. S. Comm. Agr. for 1887, Washington, D. C.,

pp. 148-149.

Rhopalosiphum midiss; considerable damage done by the root form in
Louisiana and Mississippi. Found it on roots of grass (setaria glauca).
Three species of ants attend these aphides, viz, Lasius flarus, Formica
schaufussii, and F. fusca. Remedies: Proper fertilizers applied to the soil are
a general preventive.

1888. WYEBSTER, F. 'M.-Relation of ants to the corn aphis. <Insect Life, U. S.
Dept. Agr., Washington, D. C., Vol. I, pp. 152-153.

Reply to an article by Professor Comstock in American Naturalist. Explains
in detail the part played by the ant in the distribution of the corn root-aphis
and the care of the eggs of the latter by the ant.

1888. WEED, C. M.-On the occurrence of apterous males among the Aphidide.

<Amer. Nat., Philadelphia, Pa., Vol. XXII, p. 70.

Aphis maidis, root form, has apterous males.

1889. ALvOOD, W. B.-The corn plant-louse. <The Southern Planter, Rich-
mond, Va., August, 1889, pp. 116-117.

Article in response to an inquiry from a farmer in that State (Virginia)
who had found the aerial and root forms of the corn aphis troubling his crops.
Gives life history. and suggests remedy by destruction of fodder and stalks.
the plowing up of all stubble in the fall, and the putting of the field to small
grain next year.*
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I 1)0. FORBES, S. A.-Fifteenth Report of the State Entomologist of Illinois for
1885-18$6. <Trans. Dept. Agr. 111. for 18t5, Springtield, Vol. XXIII,
pp. 5-6. Separate: Springfield, Ill., 1889.

Brief notes on the injuriousness of AphiN maidis, and observations made on
the winter history of the root form.

18-9. MARTEN, J.-The corn-root aphis. <Prairie Farmer, Chicago, Ill., Octo-
ber 12, 1889, p. (00. - figs.

Short general account of A1phis nmaidis iroot and aerial forms).

1SS9. WEED. '. M.-The corn root louse. <Amer. Nat., Philadelphin, Pa., Vol.
XXII I, pp. 110.5-1106.

Reference to articles on t phis maidis ( ?), root form, in the Fifteenth
and Sixteenth Reports of the State Entomologist of Illinois.

1590. FORBES, S. A.-Sixteenth Report of the State Entomologist of Illinois for
1S,'7 and <Trans. )ept. Agr. Ill., Springfield, Vol. XXVI, p.
XII. Separate: Springfield, Ill., 1890.

Notes on injuries done by corn root-aphis.

1 !NP. 1i-:1:n. C. AI.-C'orn insects: Al important matter. <Ohio Farmier, ('leve-
land, Ohio, January 25, 1590, p. 57.

Notes on damage by the corn root-aphis.

1 t90. Wil-:n. C. M1.-Insects affecting corn. <Ohio Agr. Exp. Sta., Columbus,
second series, Vol. III, No. 4, pp. 135-136, fig. 20.

Brief notes on the life history of the corn root-aphis.

1891.-FORHES, S. A.-Seventeelnth Report of the State Entonologist of Illinois

for 1559 and 1siN0. <,Trans. Dept. Agr. Ill., Springfield, Vol. XXVIII,
pp. 64-70. colored plate " B," figs. 1, 2, 3, 4. Separate: Springfield,
Ill., 1X91.

Aphis mtaidi-radicis, n. sp. Proposes name for the root form of the corn
aphis, and gives a full account of the life history, covering, as points of special
interest, time and place of oviposition, stage and place of hibernation, relations
of root-aphis to leaf-aphis of corn. other food plants, and the relations of the
root-aphis to ants. Economic measures are suggested.

1891. FORBES, S. A.-A summary history of the corn root-aphis. <Insect Life,
V. S. Dept. Agr., Washington. 1). C'., Vol. III, pp. 233-238.

Covers the same points in the life history of the corn root-aphis as in the
citation above.

* 1891. OSBORN, H.-The corn root-aphis. <Orange Judd Farmer, Chicago, Ill.,
April 2.5, 1X91. 1p. 2(;0.

Gives suggestions made by Doctor Forbes as to the methods to be used in
diminishing the injury by this aphis.

1891. PEARSON, J.-Destructiveness of the corn-root plant-louse in Nebraska.

<Insect Life. V. S. Dept. Agr., Washington. I). C.. Vol. IV, p. 142.

In Nebraska some farmers lost as much as one-third of their crop. IHe sug-
gests rotation of corn with small grain.

1891. TEED. C. 'M.-Sixth contribution to a knowledge of the life history of

certain little-known Aphididwe. <Bul. Ill. State Lab. Nat. Hist.,

Urbana, Vol. III. art. 12. (Written December, 18ST.)

Aphis maidis (?), root form. Summary of known life history. Hatching
of aphides from eggs in spring. True sexes produced in fall and eggs are
laid which are cared for by ants through the winter. Descriptions of the

wingless male and the egg.
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1891. WEED. C. 1M.-Insects and Insecticides. <Hanover, N. H., pp. 209-210,

fig. 110.

The corn root-aphis (Aphis naidis ?. General life history; gives the

rotation of crops as the only known successful remedy.

1891. WILLIAMS, T. A.-Host-plant list of North American Aphididle. <Special

Bul. 1, Univ. Nebr., Dept. Ent., Lincoln, pp. 10, 14, 16, 21, 23.

Lists of food plants of Aphis naidi8, feeding on roots, as dock (Rum er
altissimo us), Setaria glauca, S. riridis, knotweed (PolUgonun persicaria).
plantain (Plantalo major), ragweed (Ambrosia trifida), and smartweed
(Polygonunr sp.).

1892. BRUNER, L.-Report of Entomologist. <Ann. Rep. Nebr. State Board Agr.

for 1891, Lincoln, pp. 300-304, fig. 77.

Aphis maidi-radicis Forbes. Gives descriptions of all forms. Quotes the
life history from that given by Professor Forbes.

1892. RILEY, C. V., and HOWARD, L. O.-Review of Professor Forbes's Sixth
Report. <Insect Life, U. S. Dept. Agr., Washington, D. C., Vol. IV,
Nos. 9 and 10, p. 293.

Mentions that it contains a summary history of the corn root-aphis and a
colored plate of same.

1892. WEBSTER, F. M.-Early published references to some of our injurious
insects. <Insect Life. '. S. Dept. Agr., Washington, D. C., Vol. IV,
Nos. 7 and 8, p. 264.

Gives references to the original descriptions of Aphis maidis, root and
aerial forms. Gives reference to a note in American Farmer, Vol. IV, p. 71.
May 24, 1822, from Mr. Tho. Emory, of Poplar Grove (State not given .
relating to a disease of wheat known as " sedging," who says, " I believe this
insect is the same as that known by the name of the root-louse in corn, so
frequently found in that plant," etc.

1892. RILEY, C. V., and HOWARD, L. O.-The corn root-aphis. <Insect Life,
U. S. Dept. Agr., Washington, D. C., Vol. IV, Nos. 7 and 8, p. 285.

Short review of Doctor Weed's article on the corn root-aphis, published as
a bulletin of the Illinois State Laboratory of Natural History.

1893. RILEY, C. V., and HOWARD, L. O.-The corn-root plant-louse. <Insect
Life, U. S. Dept. Agr., Washington, D. C., Vol. VI, p. 32.

Crop of corn in Maryland owned by E. P. Thomas was damaged 50 per
cent last year by this aphis; also injury this year (June 27, 1893).

1894. FORBES, S. A.-Eighteenth Report of the State Entomologist of Illinois.

<Trans. Dept. Agr. Ill. for 1893, Springfield, Vol. XXXI, pp. 57, 58-85,
Pl. VII, figs. 5, 6, P1. VIII, figs. 1, 2, 3, 4, 5. Separate: Springfield, Ill.,
1894.

The corn root-aphis (Aphis maidi-radicis Forbes). Injury to corn and to
other plants ; life history ; relation to the corn leaf-aphis; natural enemies;
economic procedure; discusses in full (1) rotation, (2) fertilizers and insecti-
cides, (3) breaking up the ants' nests in fall by plowing, etc., (4) early
spring plowing, etc. Descriptions of wingless, winged, and pupa of vivip-
arous female, wingless oviparous female, wingless male, and egg.

1894. OSBORN, H.-Corn insects: Their injuries and how to treat them. <Iowa
Agr. Exp. Sta., Des Moines, Iowa, Bul. 24, pp. 994-995, fig. 1.

Mentions Aphis maidi-radicis as an important corn insect, although as yet
it hardly seems probable that the species has become very much distributed in
Iowa.
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1S94. SEMPERS, F. W.-Injurious insects and the use of insecticides. <Philu-
delphia, Pa., p. 137.

Short account of the corn root-aphis, with remedies. " No artificial remedy
is known for this pest. In small garden patches kerosene emulsion might be
used for drenching about the roots, but treatment with this insecticide has
not been regarded as practicable on a large scale."

1895. COMSTOCK. JOHN HENRY, and CoMSTOCK. ANNA BOTSFORD.-MflfIUal for
the Study of Insects. <Ithac. N. Y., p. 15S.

Mentions dependence of root-aphis upon ants as given by Forbes.

S1 9I. FORBES, S. A.-Insects injurious to the seed and root of Indian corn.
<Ill. Agr. Exp. Sta., Urbana, Bul. 44, pp. 237-257, figs. 33-'7.

Largely a recapitulation of the account given in the Eighteenth Report of
the State Entomologist of Illinois.

1896. SaITII. J. B.-Econoic entomology. <lailadelphia, Pa., p. 134.

Mentions the corn root-aphis and methods to he used against it.

189. IIOPKINs, A. D., a ml RuMSEY. AV. E.-Prac tic anl entoniology. <1W. Va.
Agr. Exp. Sta., Charleston, iul. 44, p. 279.

Short and general aiccount of the life history of .1phis m aidi-radicis. It
was found to be exceedingly common and destructive to corn in Jackson,
W. Va., in May, 1891. Remedies are given.

*1898. WEBTER, F. M.-It oniology. <0io Farnwr, Cleveland, Ohio, Septem-
her 1, 1898, 1p. 143.

Notes on 1phis uiaidi-radicis.

181 9. KING. (11-:o. B.-Chinta asters infested by n cecid. < Psyche. Ca l ridge,
Mass., Vol. VIII, p. 312.

Reports that . phis miaidi-radicis is found on roots of asters in Massachu-
setts.

1900. LUGGER, O.-Hugs injurious to cultivated plants. <Minn. Agr. Exp. Sta.,
St. Paul. Bul. 69, pp. 184-153. fig. 154).

Quotes Osborn in regard to the corn root-aphis.

1900. SMITh, J. H.-Insects of New .Tersey. <Supplement to Twenty-seventh
Ann. Rep. State Board Agr. N. J. for 1899. Trenton, p. 104.

Lists .1phis maidis Fitch and speaks of it as often causing serious injury
to the young plants by its attacks on the roots.

1901. BRL'Nr:R, L.-Corn-root insects. <Nebraska Farmer, Lincoln, Nebr., Feb-
ruary 14, 1901, figs.

General account of the life history of the corn root-aphis, with suggested
remedies.

1901. HUNTER, W. D.-The Aphlididte of North Aerica. <Ia. Agr. Exp. Sta.,
Ames, Bul. 60, pp. 98-99.

Lists .1 phis neaidi-radicis from Iowa: gives other States in which it is
found ; food plants and bibliography of literature.

1901. SANDERSON, E. D.-The corn root-louse. <Twelfth Ann. Rep. Del. Agr.
Exp. Sta. for 1900, Wilmington, p. 211.

Sweet and sugar corn worse affected than field corn. Aphides common on
weeds early in the season and were found on squash roots in June.

1902. SANDERSON, E. D.-Insects injurious to staple crops. <New York, N. Y.,
pp. 134-141, figs. 74-76.

The corn root-louse (Aphis maid i-radicis Forbes). A general description
of the aphis ; distribution ; food habits ; life history ; care by ants ; remedies.
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1902. WASHBURN, F. L.-Insects notably injurious in 1902. <Seventh Ann.

Rep. State Ent. Minn., St. Anthony Park, p. 64. fig. 155. Also as Bul.

77, Minn. Agr. Exp. Sta., November, 1902.

Brief notes on Aphis maidis Fitch (root and aerial forms) as occurring in
Minnesota; remedies.

*1904. STEDMAN, J. M.-Common corn insects. <Mo. State Board Agr., Bul.
3, No. 11, pp. 11-17.

Notes on the corn root-aphis in Missouri.

1905. FORBES, S. A.-Field experiments and observations on insects injurious
to corn. <Ill. Agr. Exp. Sta., Urbana, Bul. 104, pp. 102-123.

Discuss experiments made in 1904-1905 to control the corn root-aphis
by means of treatment of the soil before planting. Also gives additional
notes on the life history.

1905. FORBES, S. A.-Injurious insects of corn. A conference on the corn insects

of Illinois, at the Tenth Ann. Meeting of the Ill. Farmers' Institute, at

Joliet, Ill. <Springfield, Ill. Plate. Also in Rep. Ill. Farmers' Insti-

tute, Springfield, Vol. X, pp. 35-45.

Gives account of the corn root-aphis and experiments made in the past
year. Questions and answers. One colored plate of the corn root-aphis and
the root-aphis ant.

1905. FORBES. S. A.-The principal insects injurious to the corn plant. <Re-
port Ill. Farmers' Institute, Springfield, Vol. X, pp. 240-251, figs. 17-22.

Injury to corn and to other plants; life history ; relation to ants; economic

procedure.

1905. KOHLER, A. R.-Insects injurious to corn. <Iowa Agriculturist, Ames,
Iowa, Vol. VI, No. 3, pp. 84-85.

Short account of the corn root-aphis.

1905. PETTIT, R. H.-Insects of the garden. <Mich. Agr. Exp. Sta., Agricul-
tural College, Bul. 233, p. 53. Also in Nineteenth Ann. Rep. Mich. Agr.

Exp. Sta., Agricultural College, 1906, p. 204.

Mentions Aphis maidi-radicis as a corn insect, but that thus far it has not
been observed in Michigan.

1905. SYMONS, T. B.-Common injurious and beneficial insects in Maryland.
<Md. Agr. Exp. Sta., College Park, Bul. 101, pp. 100-161.

The corn root-aphis. Short notes and remedies.

1906. DAVIS, J. J.-The corn root-louse (Aphis miaidi-radicis Forbes). <Illinois
Agriculturist, Urbana, Vol. X, March, pp. 213-218, 6 figs. Abstract:
Wallace's Farmer, Des Moines, Iowa, Vol. XXXI, May 11, 1906, p. 637,
6 figs.

General account of habits, life history, etc., and remedies.

1906. FORBES, S. A.-The corn root-aphis and its attendant ant. <U. S. Dept.

Agr., Bur. Ent., Washington, D. C., Bul. 60, pp. 29-41.

A complete account of the corn root-aphis. Discusses economic importance,
life history, the attendant ant, relation of ant and aphis, injury to corn,
natural checks on increase, practical economic measures, and a preventive
routine.

1906. KIRKALDY, G. W.-Catalogue of the hemipterous family Aphide, with
their typical species, together with a list of the species described as
new from 1885 to 1895. <Can. Ent., London, Ont., Vol. XXXVIII, p. 13.

Lists Aphis maidi-radicis Forbes.
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1906. SANBORN. C. E.-Kansas Aphididae. with catalogue of North Anerican
Aphidide, and w-ith host-plant and plaint-host list. Part 2. <Kansas
Univ. Sci. Bul., Lawrence, Vol. III, No. S, p. 258.

Lists food plants of Aphis maidi-radicis Forbes as A marantus hybridus,
Erigeron calnadensis, Oxalis strict, PIlaintaUo m)1ajor, Portulaca oleracea,
Rumex crispus, Setaria italica Uerntanica ochloa, and corn.

1907. ('HITTENDEN, F. H.-Insects injurious to vegetables. <New York, pp.
189-190, fig. 121.

Short account of the corn root-aphis, including economic treatment.

1907. FORBES, S. A.-The corn root-louse. <Fayette County Democrat. Etling-
ham, Ill., Vol. XLYII, No. 19. March G, 1907; Bureau County (Ill.)

Record, March 0; The Weekly Iantngraph, Bloomingtonl. Ill., Vol. X(',
No. 12, March 22. Also in many other Illinois newspapers.

Gives detailed accounts of the new ,il-of-lemon treatment, which he has
found to be the most effective method of controlling the corn root-aphis.

1907. STOUT. J. P.-Control of the corn root-aphis. <Illinois Agriculturist.
Urbana, April, pp. 245-247, 4 figs.

Gives methods which have been successfully used to combat the corn root-
aphis, including the oil-of-lemon treatment, which Doctor Forbes has proved
to be the most practical method of controlling this root-aphis.

1907. WEBSTER, F. M.-The corn leaf-aphis and corn root-aphis. <U. S. Dept.
Agr., Bur. Ent., Washington, I). C., Cir 'G, May 6, 1907, figs. 3, 4.

Gives general description and discusses: Root-aphis and the little brown
ant ; life history and habits ; natural enemies ; preventive and remedial
measures.

1907. FORBES, S. A.-Insects in relation to health. <Itept. Ill. Farmers' Inst.,
Springfield, vol. 12, pp. 2;:-23 .

In a few introductory remarks, preceding a lecture on " Insects in relation
to health." Doctor Forbes reports on the success of the oil-of-lemon irealment
for corn seed to protect it from the attacks of the corn root-aphis. Methods
of treating the seed are given.

1908. FORBES, S. A.-Experintents vith repellents against the corn root-aphis.

<Journ. Econ. Ent., Concord, N. II., vol. 1, No. 2, pp. 81-83.

Abstract of a paper read by Doctor Forbes at the 20th annual meeting of
the Association of Economic Entomolcgists. Gives in detail results of field
experiments, in 1906, against the corn root-aphis by treatment of the seed
with oil of lemon, carbolic acid, formalin, and kerosene.

1908. FORBES, S. A.-Experiments with repellents against the corn root-aphis.

<Orange Judd Farmer, Chicago, Ill, vol. 44, No. 16, April 15, pp.
501, 504.

Gives results of field experiments, in 1006, against the corn root-aphis by a
treatment of the seed with oil of lemon, carbolic acid, formalin, and kerosene.

Several farmers who used the oil-of-lemon treatment in 1007 reported injury
by the treatment. Mentions that further experiments will be made in Illinois
in 1908.

THE CORN LEAF-APHIS.

(Aphis maidis Fitch.)

GENERAL ACCOUNT.

The corn leaf-aphis was first found injuring corn by Dr. Asa Fitch,
and in his Second Report of the Insects of New York (1856) he de-
scribes it, and proposes for it the name of Aphis maidis, giving an
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account of its injuries to corn. Although since that time considerable
work has been done on this aphis, we do not yet know how it spends
the winter. In 1862 Mr. Benjamin D. Walsh found an aphis living
on the roots of corn about Rock Island, Ill., and, although he was
doubtful as to its identity, he distinguished it by calling it the root
form of Aphis maidis. From that time until 1891 these two forms
were supposed to be the same species, until Doctor Forbes, who had.
since his first knowledge of them, regarded them as probably two dis-
tinct species, named the subterranean form _1phis lauidi-radicis in the
Seventeenth Report of the State Entomologist of Illinois.

Aphis maidis has always been considered more or less injurious to
corn, sorghum, and broom corn, although it seldom becomes seriously
so. In some cases, however, it injures the corn ears by sucking the
sap from the silk and killing it, thus preventing fertilization of the
kernels. Only rarely, however, does it stunt the growth of the plant,
at least in Illinois, the reason probably being that in this State the
aphis does not commence its attacks upon the plant until the last part
of June or the first of July, at which time the plant is strong enough
to withstand the drain made upon its sap supply by the aphis. This
aphis sometimes does considerable injury to the quality of the brush
of broom corn by discoloring it, the discoloration being " due
to a bacterial affection following upon the plant-louse punctures "
(Forbes).

This aphis has a very wide distribution, being found in all parts of
the United States where corn is grown ; that is, from Maine to Cali-
fornia and Texas. Prof. F. M. Webster has reported finding it on
sorghum in Australia, where, he says, it is sometimes quite obnoxious,
and in a recent circular he says that " the insect is also known from
Japan."

FOOD PLANTS.

Though the usual food plants are corn, sorghum, and broom corn,
this species feeds also on various other plants, as barley, Setaria
glauca, and Oxalis. At Urbana, Ill., September 7, 1900, in an in-
fested .cornfield, I found A ph is maidis also breeding on Panicutm
crus-galli and Panicurm sangutinale.

In our insectary, in 1906, plants of Panicum crus-galli and Pani-
cum sanguinale, which had accidentally grown up in some unused
pots, became almost covered with A ph is maidis. Numbers of these
aphides were placed in a Comstock cage containing the common weeds
found around cornfields, namely, Setaria glauca, Panic umr crus-galli,
Polygonum pen nsyl vanicum, Panicurm prolifer(m, Panicuam sangi-
nale, broom corn, sorghum, and corn. When examined two days later
(September 10, 1906) the aphides were breeding freely on all plants
except corn, which was at that time just sprouting. November 4,
aphides were on all plants except Panicum crus-galli, Polygon um
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pennsylvanicumf, and Panicum proliferum, which plants were then
dead. December 9, there were a few on the sorghum and corn, these
being the only plants alive at that time. When examined about a week
later all plants in the cage were dead and no aphides could be found.
It might be mentioned that this cage was kept at the outdoor tem-
perature. This aphis shows a decided preference for broom corn over
Indian corn and sorghum. Both in the field and in the insectary
aphides which had been living on sorghum plants for a number of

generations always changed to broom-corn plants when these were

placed in the cages.
LIFE HISTORY.

As stated above, we do not know where and how this aphis passes
the winter. In Illinois it first appears in midsunner, the earliest
date being June 26, 1906, at which time 'Mr. E. O. G. Kelly found it
quite numerous on broom corn at Mattoon, in central Illinois. We
know that it reproduces parthenogenetically from the time of its
first appearance in the fields until its disappearance in the fall. In
the fall, so far as has vet been observed, these aphides gradually
(lie off as freezing weather comes, leaving neither eoos nor hibernat-
ing adults upon or about the corn plants. I did not make any ob-
servations in the field in 190. but in 1905 (a more severe season than
1906) I found living _1pis8 inaldis on sorghum as late as October 28,
and all found at that date were either winged or the pupc of winged
viviparous females. Numerous experiments have been made by
Doctor Forbes and his assistants to determine the manner in which
this species hibernates. and whether or not there is a sexual generation
in the fall, as is usually the case with aphides. Since these investi-
gations were thorough, it seems possible that the aphides may not
spend the winter in the egg stage, at least in central or northern
Illinois. There are at least two permissible suppositions as to the
winter history of these insects. They may hibernate as adults in
the warmer States, or even in southern Illinois, and, as the summer

progresses, gradually diffuse themselves to the North with the ad-
vance of the season and infest the plants in these northern States.
This supposition is plausible, inasmuch as this species has been found
in Mississippi on barley in January; but the fact that aphides are
probably unable to travel great distances is against it. No work
has been done as yet on this line of investigation, and it is possible
that if one began his search for this aphis in the far South-even
in the southern part of Illinois-he would find it at a much earlier
date thin it has heretofore been reported, and that he could follow
its gradual diffusion northward. The other and more likely theory
is that, like many aphides, it has an alternate food plant on which
it passes the winter and spring.
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I have worked out in the insectary (1906) the summer history as
regards the number of generations, rate of multiplication, number
of young, etc. Aphis maidis was collected by Mlr. Kelly June 26,
and specimens sent in by him were reared on sorghum and broom
corn. From that date until killed by the cold weather in the fall a
maximum of 17
fig. 33.)

generations was obtained. (See Table VII and

Gener- Length of

ation June July Aug. Sept. Oct. Nov. Dec. Generation

1 30
2 29- 12 13 d.
3 6 17 42..
4 14 7 5S..
5 19 21 63..
6 31 15 76..
7 7 7 61 ..
8 14 3 1li ..
9 20 21 123..
10 25 27 94..
11 2 10 99..
12 10 10 91..
13 17 13 57..
14 24 3 70..
15 I17 3 17..
16 1 27 2e..

FIG. 33.-Periods and succession of generations in Aphis naidis, 1906.

TABLE VII.-Line of generations of Aphis maidi.s, June 26-iorcmber 22, 1906.

Date of Date of - Date of -
o Date of first last o death or Food plant

birth. young. young. disappear- used.
youn young. x ~ ac. -

-- an-

1906. Days. Days.I Days. Days.

aJune 26 June 9 ... . .. ...... 6.. . . . ................. Sorghum.
2 June 29 July 6 7 July 12 7 18 2.6- 3 0 July 12.... 14 Do.
3 July 9-11 July 15 5-6 Aug. . 4 20 38 1.9 5 13 Aug. 17. 39 Broom corn.
4 July*15 July 21 6 Aug. 8 18 44 2.4+ 5 11 Aug. 19.. 35 Do.
5 July 25 July 31 6 Aug. 18 18 35 2 - 3 6 Aug. 24. 30 Do.
6 July 31 Aug. 7 7 Sept. 2 26 38 1.5- 4 0 Sept. 2.... 33 Do.
7 Aug. 7 Aug. 13 6 Sept. 6 24 47 1.9+ 5 1 Sept. 8.... 31 Do.
8 Aug. 13 Aug. 19 6 Aug. 30 12 36 3 4 0 Aug. 30 .. 18 Do.
9 Aug. 19 Aug. 25. 5 Sept. 6 12 29 2. 4+ 4 0 Sept. 7... 17 Do.

10 Aug. 25 Sept. 2 8 Sept. 12 10 17 1.7 2 0 Sept. 12... 18 Do.
11 Sept. 2 Sept. 9 7 Oct. 11 32 52 1.6+ 4 4 Oct. 15.. . 43 Do.
12 Sept. 9 Sept. 16 7 Sept. 23 7 20 2.8+ 3 0 Sept. 23 14 Do.
13 Sept. 16 Sept. 24 8 Oct. 15 21 33 1.5+ 3 0 Oct. 15.... 29 Do.
14 Sept. 24 Oct. 4 10 Oct. 4 2 1 .5 ...... 0 Oct. 4..... 11 Do.
15 Oct. 4 Oct. 16 12 Oct. 17 2 4 2 ............ Oct. 17-22. 14 Do.
16 Oct. 16 Nov. 1 15 Oct. 2 1 2 2 ....... ..... Nov. 3... 16 Do.
17 bN ov. 1 .........-

a Collected on broom corn.
b Became adult November 22, but disappeared before giving birth to any young.



TwABLI: 1'III.-l)a< of intliridual (%.rperi(nt. with Aphis mairlis, riiparoux generation, 1906.

Date ofbirth.
Date of

first
young.

June 28-29...................................... July 6.....
July 9-10....................................... July 1....
July 6.......................................... July 14....
July 9.......................................... .(1 -.
July 14......................................... July 20....
July 15......................................... July 21....
July 27......................................... . ug. I....
July 25......................................... July 31....
July 31......................................... A ug. 7....
August 1.......................................'.....do....
A ugust ....................................... A ug. 13....

l o ......................................... A ug. 14....
August 10...................................... Aug. 16....
August 13..................................... A ug. 19....
August 14..................................... Aug.20....
August 17.................................. ug.22....
A ugust 20...................................... A ug. 25....

)o......................................... Aug. 27....
August 3-4..................................... Aug. 10....
August 22 ................................ Aug. 29....
August 25...................................... Sept. 2....
August 27...................................... Sept. 7....
Septem ber 7.................................... Sept. 14...
September 2 ............................. Sept. 9....
August 31-September 2......................... Sept. 8....
Septem ber 7.................................... Sept. 14...
September 9.................................... Sept. 16...

Do......................................... Sept. 1I...
September 14................................... Sept. 21...
September 16................................... Sept. 24...
September 24................................... Oct. 4.....
September 21................................... Sept. 28...
October 4...................................... Oct. 16....
September 23................................... Oct. 2.....

D o..............................................do.....
O ctober 1...................................... O ct. 11....
October 17..................................... Nov. 1....

October 20............................... (Oct. 28-
1Nov. 1....

October 25..................................... N ov. 18...
November 1................................... Nov. 22-27

A verage..............................................

Age at
birth of

first
young.

Days.
7-8
5-6

8

6
6
665
6

6
6

6
5
5

6-7
7
8

11
7

6-8
7
7
6

S
10

12
9
9

10
15

}8-12
24

22-27
8. 15i

Average Largest

Number young per number Periol
young. laofpro- of young after last
doctie in one day young.
period. (at least).

)ate of last Produc-
young. tive

period.

Days.
July 12.... 4
Aug. 4.... 20
Aug. 6.... 23
July 30.... 16
Aug. 3.... 13
Aug. 8.... 18
Aug. 22.... 21
Aug. 18.... 18
Sept. 2 26
Aug. 11.... 5
Sept. 6i.... 24
Aug.20.... 7
Sept. 13... 28
Aug. 30.... 12
Sept. 16... 27

.do.... 23
Sept. 6.... 12
Sept. 23... 27
Sept. 2.... 23
Sept. 9.... 11
Sept. 12... 10
Sept. 8.... 2
Sept. 26... 12
Sept. 11... 32
Sept.*18... 10
Sept. 23... 9
.... do.... 7
Oct. 5..... 20
Nov. 8.... 48
Oct. 15.... 21
Oct. 4..... a 2
Sept. 30... a 3
Oct. 17.... a 2
Oct. 28.... 26
Nov. 13... 42
Oct. 12.... a 1
Oct. 2 a 1

Nov. 27... 26-30
Nov. 22... a 4
Dec. 3-10.. (a)

19.0+ 33.3

38
33
22
38
44
49
35
38
13
47
26
49
36
47
64
2'9
65
32
14
17li
2S
52
23
26
20
38
59
33

(a) ..

7
a4

a 33
31
a1
a2

14+
a3

(a)

Duoys/.
2.6 - 3 0
1.9 5 13
1.4 + 3 5
1.3 + 2 11
2.9 + 6 0
2.4+ 5 11
2.4 - 5 6
2 - 3 G
1.5 - 4 0
2.6 4 0
1.9 + 5 1

'37+ ti I)
I.7 + .1
3 4 0
1.7 6 10
2.3 + 4 19
2.4 + 4 0
2.4 + 5 7
1.3 + 3 5
1.2 + 3 0
1.7 2 0
2.3i 0
2.3 + 4 0
1.6 + 4 4
2.3 3 0
2.8 + .......... 0
2.8 + 3 0 .
1.9+ 5 10
1.2 4 ..........
1.3 + 3 0

........ ........ . . .... 2 ................2.3 + .......... ..........
2 ..
1.3 + 4 37-44

a 0.7 + 4 14
a + .........

(a)..............6

a 0.7 +i.......... ..........
(a) .....
2.04+ ................

Date of
death or

disappear-
ance.

July 12....
Aug. 17 ...
Aug. 11 ...

. do.....
Aug. 3....
Aug. 19....
Aug. 28....
Aug. 24....
Sept. 2....
Aug. 11-13
Sept. 8....
Aug. 20....
Sept. 21. - -
Aug. 30....
Sept. 26...
Oct. 6.....
Sept. 7....
Sept. 30...
Sept. 7....
Sept. 9....
Sept. 12...
Sept. 8....
Sept. 26...
Oct. 13....
Sept. 18...
Sept. 23...
.... do.....
Oct. 15\....
Nov. 8-13.
Oct. 15....
Oct. 5.....
Sept. 30...
Oct. 17-22.
Dec. 3-10..
Nov. 27...
Oct. 11-13.
Nov. 3....

Dec. 3-10..

Nov. 22...
Dec. 10....

a Not counted in making averages.

Total
length of

life.

Days.
14
39
36
32
19
35
32
30
45

all
31

a 14
42
18
43
49
17
41
34
18
18
13
19
43

16-18
16
14
36

29
a(11
a 10

14
72
65

a 11
16

44

28
40
31.6+

Food plant, used.

Sorghum.
Broom corn.
Sorglhun.

1)o.
Broom eorn.

Do.
I)o.
)o.

1)o.
1)o.
I )o.
Do.
1)o.
Do.
Do.
1)o.
I)o.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.

Do.
Do.
Do.

m

0

U..
M

Y
b
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Although no exact figures can be given as to the minimum number

of generations (breeding always from the last born of each genera-
tion), still, from my experiments, it may be definitely said that there
were not more than 9 generations after June 26. The aphides were
kept in the unheated insectary greenhouse, and thus the temperature
was approximately the same as that out of doors. The last date
recorded for living aphides was December 21. The immature stage
covered from 5 to 24 days. varying with the season: thus, in the
warmer parts of the year, from the last of June until the middle of
September, the average for 30 experiments was 6.6 days, while from
the middle of September until the 1st of November for 10 experi-
ments the average was 12.8 days. The average for the entire 40
experiments was 8.1- days. (Table VIII.)

The length of the period for producing young varied up to 48
days, with an average, for the entire series of experiments, of 19
days. The mother usually lived a few days after the birth of her
last young. The entire length of life averaged 31.6- days. The
average number of young produced by a single aphis, in the 33 ex-

periments of which record was kept, was 33.5+, while the largest
number was 65. Individual aphides in some cases produced as many
as 6 or 8 noung per day, but the usual number was 2. The number
of molts is invariably 4. Table IX gives the records of a few indi-
viduals, showing the number of molts and the time between each molt.

TABLE IX.-P"CriOd.S Of MIlt9 Of Aldh is miaidis, riciparous. generation, 1906--.

Age at Age at Age at Age at Age at
Date of birth. first second third fourth firth of

molt. molt. molt. molt. first
young.

Days. Days. Days. Days. Days.
July 23, 1905.........................................s 2 3 5 8 9

Do............................................ 2 4 3 6 7
July 24, 1905........................................ 1 3 5 7 I
July 27, 1905......................................... 2 3 4 6 7
August 4, 1905....................................... 1 3 4 6 6
August 5, 1906...................................... . 1 2 4 6 6
August 14, 1906...................................... 2 3 4 6 6

DESCRIPTIONS.

AphiN inaidis Fitch.

VIVIPAROUS GENERATION.

Before first molt and less than 1 hour old.-General color light
pea-green. Eves red. AntennT transparent, only 4 distinct seg-
ments, or 5 if the filament be counted, the third having a slight con-
triction, which is the beginning of a division of that segment. Legs
transparent. Cornicles vasiform. Measurements: Length of body,
0.545 mm. ; width. 0.236 mm.

After first nmolt and 24-.18 hours old.-General color between pea-
green and chromium-green. Eves red. Antennae as in the earlier
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stages, but not, transparent, while the constriction of the third seg-
ment is more distinct, and there is a sensorium at the apical end of the
third segment. Fore part of head darker than body color. Legs

paler than body color, except parts of the femur and tarsus, which are
darker; the tip of the abdomen also is darker. Cornicles longer and
more distinct than before first molt. Measurements: Length of body,
0.927 mm.: width. 0.303 mm.: antenna. 0.323 mm.

After second inolt and ;8-7c howrs old.-General color chromium-
green, the sides being slightly darker. Head and first thoracic seg-
ment bottle-green. Eyes dark red. Antenn pale green, with black
tips. What was spoken of in the earlier stages as the third segment
is now divided into two distinct segments; otherwise, except as to
size, the antenna are the same as in the earlier stages. Tips of legs
black. Tip of abdomen dark chromniuim-green. The black cornicles
are surrounded at their bases by dark green patches. Measurements :
Length of body. 1.000 inin. : width, 0.454 nn.: antennzv, 0.342 nn.

A fter' tird molt and 90-120 hours old.-General color chromium-
green. Head and first thoracic segment darker green. Eyes dark
red. First and last sernents of the antenna black. As yet only 5
distinct segments, or 6 if the filament be counted. Tarsi black;
femora of the posterior pairs of legs partly black. Tip of abdomen
dark green; penultimate segment with a stripe of dark green nearly
covering the entire segment. Cornicles black, with dark-green basal
spots. Measurements: Length of body, 1.254 un. ; width, 0.527 mm.;
antenna'. I. 0.044 num.; IIL 0.037 m1.; III, 0.132 nun.; IV, 0.061 mm.;
V, basal, 0.0.7 mm.; filament, 0.117 mm.; total. 0.448 mm.

A dult win yless female.-lead black. Antenna, black, excepting
third segment. Eyes ver'y dark reddish brown. Beak dark, its apex
black, shading to brown.- General color of body blue-green. Fore
segments and tip of abdomen very dark green. Legs black, excepting

middle portion of femur. Cornicles black, slightly incrassate at the
base and with a dark-green basal patch. The adult gradually be-
comes darker in color as it grows older, and when it has about finished
with the production of young it is almost black in color, having a
slightly greenish and brownish tint. Measurements (from alcoholic
specimens collected on broom corn at Mattoon, Ill., July 6, 1906):
Length of body, 2.363 mm. ; width. 1.001 mm.; antenna, I, 0.0'7 mm. ;
II 0.054 mm.; III, 0.193 mm.: IV. 0.115 mm.; V, 0.111 mm.; VI,
basal, 0.077 mm. ; filament, 0.176 mm.; total. 0.793 mm. ; cornicles,
0.203 mm., style. 0.101 mm. The specimens reared in the insectary

were somewhat smaller than the above.
Adult winged femcale.-Head black. Antenna( black, and with 6

segments, or 7 if the filament be counted. Antennal sensoria cir-
cular. 16 to 20 on III, 4 on IV, several at apical end of V. and
also at apical end of the basal part of VI. Eyes dark brown or
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black. Thorax and legs black. Abdomen pale bluish green. Three
black spots on each side of the body and anterior to the cornicles,
and a black basal spot surrounding each cornicle. Posterior to the
cornicles are 2 black spots, one on each side, and also 3 more or less
distinct transverse black bands. Cornicles black, slightly incrassate
at middle, dilated at apex. Distal half of dorsally curved style
black, and the remainder margined with black to the base. Measure-
ments (alcoholic specimens) : Length of body, 1.709 mm. ; width,
0.618 mm.; wing expanse, 5.786 mn.; antenna, I, 0.065 mm.; II,
0.057 mm.; III, 0.293 mm.; IV, 0.154 mm.; V, 0.154 mm.; VI, basal,
0.106 mm.; filament, 0.228 mm.; total, 1.057 mm.; cornicles, 0.130
mm.; style, 0.081 mm.

Pupa of winged female.-Body pale green. Head dark brown,
with a more or less distinct median white line. Antenna darker
at either end. Antenna with a sensorium at the end of V, and 2 or
more at the distal end of the basal portion of VI. Wing-pads, tip of
abdomen, and cornicles black. Legs dark, almost black. Cornicles
noticeably incrassate at middle and slightly dilated at, the tip. Meas-
urements (alcoholic specimens) : Length of body, 1.999 mm. ; width.
0.799 mm.; antennae, I, 0.067 mm.; II, 0.057 mm., III, 0.183 mm.;
IV, 0.125 mm.: V 0.098 mm.; VI , basal, 0.084 mnm.; filament,
0.159 mm.; total, 0.773 mm.; cornicles, 0.155 mm.
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1886. WEBSTER, F. M.-Insects affecting the corn crop. Thirty-fifth Ann. Rep.
Ind. State Board Agr. for 1885, Indianapolis, Vol. XXVII, pp. 183-144.

Bibliography of the corn aphis, root and aerial forms. Notes and general
discussion.

1887. OESTLUND. O. W.-Synopsis of the Aphidide of Minnesota. <Geol. and
Nat. Hist. Sury. Minn., St. Paul, Bul. 4, p. 56.

Gives a description of the winged viviparous female of Aphis maidis Fitch.

1888. ASHMEAD, W. H.-Entomological section. <Fla. Agr. Exp. Sta., Jackson-
ville, Bul. 2, June, p. 6.

Notes on the appearance of the corn aphis observed on the station grounds,
where it was checked by its natural enemies. Description of the winged and
wingless viviparous females. Notes on its natural enemies, including descrip-
tions of two new species of internal parasites (Aphidius flaricoxa and
Pachyneuron maidaphidis) of Aphis maidis. A remedial experiment with a
mixture of white hellebore, flour, and water.

1888. WEBSTER, F. M1.-Report on. the season's observations, and especially upon
corn insects. <Ann. Rep. (U. S.) Comm. Agr. for 1887, Washington,
D. C., pp. 148-149. Also in Separate Edition, Report of the Entomologist.

Rhopalosiphum maidis Fitch. Occurrence in Mississippi and Louisiana in
June and July.

1889. ALWOOD, W. B.-The corn plant-louse. <The Southern Planter, Rich-
mond, Va., August, 1889, pp. 116-117.

Article in response to an inquiry from a farmer in this State (Virginia)
who had found the aerial and root forms of the corn aphis troubling his crop.
Gives life history and suggests remedy by destruction of fodder and stalks, the
plowing up of the stubble in the fall, and the putting of the field in small
grain the next year.
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1889. FORBES. S. A.-Fifteenth Report of the State Entonologist of Illinois, for
1886. <Trans. Dept. Agr. Ill. for 188G, Springfield, Voi. XXIV, pp.
5, 6. Separate: Springfield. Ill., 1SS9.

Mention of Aphis inaidis as being very injurious to corn, and observations
made on the winter history of the root form.

1889. MARTEN, ..- The cornl-rOot aphis. <Prairie Farmer, Chicago, Ill., October
12. 18S). p. 060, 4 figs.

Short general accounts of both the root and aerial forms.

1889. WEBSTER. F. I.-NOtes on Some injurious and beneficial insects of Aus-
tralia and Tasmania. <Insect Life, U. S. Dept. Agr., Washington,
D. C.. Vol. I. No. 12. p. 362.

l phis maidis observed in conspicuous numbers on sorghum plants growing
on the farm of the Agricultural College of South Australia. It is sometimes
so abundant on plants as to render the latter obnoxious to stock.

1890. FORBES. S. A.-Sixteenth Report of the State Entomologist of Illinois,
for 1S97 and 1SSS. <Trans. Dept. Agr. Ill.. Springfield, Vol. XXVI,

p. XII. Separate: Springfield. Ill., 1590.

Notes scarcity of aerial formi of the corn aphis the past two years.

1890. KENT. G. II.-Notes of the season from Mississippi. (Roxie, Miss.)

<Insect Life, 1. S. Dept. Agr., Washington, ID. C., Vol. II, No. 9, p. 283.

The corn aphis was observed in large groups on corn and sorghum plants.

1891. FoRLFs. S. A.-Seventeentlh Report of the State Entomologist of Illinois.

<Trans. I)ept. Agr. Ill.. Springfield, Vol. XXVIII. Separate: Spring-

field. Ill., 1891.

'oloroel plates of pupa, winged, and wingless forms of Aphis maidis Fitch.

1891. McCARTHY, GERA.t.-Some injurious insects <N. C. Agr. Exp. Sta.,

Raleigh, Bul. 7S, p. 18.

Brief notes on the corn plant-louse.

1891. WEED. C. '1.-Insects and insecticides. <Hanover, N. H., pp. 216-217,

fig. 10.

Brief account of known life history of Aphis maidis, with insects parasitic
upon it. Remedies.

1891. WILLIAis. T. A.-Host plant list of North American Aphididte. <Univ.

Nebr. 1)ept. Ent., Lincoln, Spec. Hiul. 1. pp. ), 19. 28.

Lists the food plants of .aphis maidis Fitch as corn, cultivated Oxalis, and

cultivated sorghum.

1892. BRUNER, L.-Report of the Entomologist. <Ann. tep. Nebr. State Board

Agr. for 1891, Lincoln, pp. 299-800, fig. 75.

Aphis mnaidis Fitch attacks corn in overwhelming numbers at times. Gives
characters distinguishing it from the root-aphis (Aphis imta idi-radicis).

1892. OSBORN. IIERBERT.-CatalOgue of the IIemiptera of Iowa. <Proc. Ia.

Acad. Sci., Des Moines, Vol. I, pt. 2, p. 129.

Lists Aphis maidis Fitch and mentions that it has been reported to him as
infesting corn in Iowa.

1892. WEBSTER, F. M.-Early published references to some of our injurious

insects. <Insect Life, U. S. Dept. Agr., Washington, D. C., Vol. IV,
Nos. 7 and 8, p. 264.

Gives references to the original descriptions of Aphis maidia, root and
aerial forms.
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1893. OSBORN, H., and SIRRINE, F. A.-Notes on Aphididie. <Proc. Iowa Acad.

Sci. for 1892, Des Moines, Vol. I, pt. 3, p. 98.

Aphis maidis Fitch, abundant on corn, broom corn, and sorghum in Iowa.

189.4. FORBES, S. A.-Eighteenth Report of the State Entomologist of Illinois.

<Trans. Dept. Agr. Iii. for 1893, Springfield, Vol. XXXI, pp. 69, 70, 7,
74, 82. Separate: Springfield, III., 1894.

Aphis maidis Fitch. Distinguishes between this and the corn root-aphis;
disappearance in the fall ; earliest appearance (July 23, 1883) ; relation to

the corn root-aphis; transferring to roots of plants.

1894. OSBORN, H.-Corn insects, their injuries, and how to treat them. <Iowa
Agr. Exp. Sta., Des Moines, Bul. 24, pp. 991-1005. fig. 9.

Brief notes on the corn leaf-aphis, with suggestions as to remedies.

1895. COWEN, J. H.-A preliminary list of the Hemiptera of Colorado. <Colo.
Agr. Exp. Sta., Fort Collins, Bul. 31, Tech. Ser. 1, p. 120.

Aphis maidis Fitch. Collected at Fort Collins, Colo., September 14, on

maize, and at IHotchkiss, Colo., July 27.

1895. WEED, H. E.-Insects injurious to corn. <Miss. Agr. Exp. Sta., Agricul-

tural College, BIul. 30, p. 158.

Mentions that Aphis naidis can generally be found in the cornfields, though
it rarely occurs in numbers sufficient to cause extensive damage.

1896. HOPKINS, A. D., and RUMSEY, W. E.-Practical entomology. <W. Va.

Agr. Exp. Sta., Charleston, Bul. 44, pp. 2S1, 808-)09.

Mention of the leaf-aphis, and remedial measures.

1900. HARVEY, F. L.-Notes on the insects of the year 1899. <Sixteenth Ann.

Rep. Maine Agr. Exp. Sta., Augusta, p. 30.
The corn aphis (Aphis mnaidis) was abundant on sweet corn in some parts

of the State.

1900. LUGGER, O.-Bugs injurious to cultivated plants. <Minn. Agr. Exp. Sta.,
St. Paul, Bul. 69, December, 1900, p. 184, fig. 154.

Mentions the corn leaf-aphis as infesting the upper parts of corn plants,
with notes on the relations of the ants and root aphides. (Quotes Comstock.)

1901. HUNTER, W. D.-The AphididfB of North America. <Iowa Agr. Exp.
Sta., Ames, Bul. (0, September, 1901, p. 98.

Lists Aphis maidis Fitch from Iowa; gives bibliography; States in which
it has been found ; food plants.

1902. WASHBURN, F. L.-Insects notably injurious in 1902. <Minn. Agr. Exp.
Sta., St. Anthony Park, Bul. 77, p. 64, fig. 155. Also as Seventh Ann.

Rep. State Ent. Minn.
Brief notes on Aphis Paidis Fitch (root and aerial forms) as occurring in

Minnesota; remedies suggested.

1903. CLARKE, W. T.-A list of California Aphididie. <Can. Ent., London, Ont.,
Vol. XXXY, 1). 25.

Lists Aphis maidis from Berkeley and Watsonville, Cal., on corn and
sorghum.

1904. SANBORN, C. E.-Kansas Aphididae, with a catalogue of North American
Aphididte, and with host-plant and plant-host list. <Kans. Univ. Sci.

Bul., Lawrence (pt. 1), Vol. III, No. 1, July, 1904, p. 58, fig. 66; (pt. 2)
Vol. I, No. 8, April, 1906, p. 258.

Description of winged viviparous female of Aphis maidis. Gives food
plants as etaria glauca, Sorghum halepense, and Zea mays.
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1904. SANDERSON, E. D.-Insects of 1903 in Texas. <U. S. Dept. Agr., Div.
Ent., Washington, D. C., Bul. 46, p. 93.

Apltis maidis received upon barley from Texas, which it had damaged in
January and May. In August it liecomes abundant on corn, and later
on sorghum, and it sometimes does considerable damage.

1905. FORBES, S. A.-Twenty-third Report of the State Entomologist of Illinois.
<Chicago, pp. 123-133, figs. 115, 117.

The corn leaf-aphis (Aphis m aidis Fitch). General descriptions of this
aphis and its effects on plants. Reported as a corn insect from New York to
Texas, Minnesota, and California. Gives in detail field observations and in-
sectary experiments made to determine the winter history, alternate food
plants, if any, etc.. of the leaf aphis.

1905. PETTIT, It. II.-Insects of the garden. <Mich. Agr. Exp. Sta., Agricul-
tural College, Iul. 2:.1 December, p. 55. Also Nineteenth Ann. Rep.
Mich. Exp. Sta., 1906, p. 206.

Mentions Aphis maidis as being sometimes injurious to sweet corn in
Michigan.

1907. WEBSTER, F. 'M.-The corn leaf-aphis and corn root-aphis. <F. S. Dept.
Agr., Bur. Ent., Washington, I). C., Cir. 86, pp. 1-3, May 6, figs 1, 2.

Short review of the history; appearance and habits; field experiments.
Reports the occurrence of the leaf-aphis in Japan.

THE SORGHUM APHIS.

(Sipha [('laitophorus1 flara Forbes.)

The sorghum aphis was first described by Dr. S. A. Forbes in 1883,
in the Thirteenth Report of the State Entomologist of Illinois. Doc-
tor Forbes has further mentioned it in several of his rel)orts as State
entomologist, but so far as I know nothing else has been written
about it.

LIFE HISTORY.

The life history was, until 1905, unknown, but during that year I
made some studies upon this insect and found, among other things,
that it passed the winter in the egg stage. In 1906 this aphis was
first collected June 28 at Mattoon, Ill., by Mr. E. O. G. Kelly, on
sorghuim and Panictum (cirus-glli. and the life history from that date
until the egg stage in the fall was obtained. Eggs thus obtained
were carried through the winter and young hatching from them were
reared. The generations were continued during the entire summer
until the egg stage in the fall. During my absences in the summer
of 1907 the experiments were carried on by Messrs. A. C. Tanquary
and E. L. Dillon. June 28 is not the earliest at which this aphis has
been collected in the field, as Doctor Forbes has found it on grass
as early as May 7. I found 4 young aphides on timothy May 23,
1907, and these were bred on grass. They became winged adults as
follows: One on May 30, 2 on June 2, and 1 on June 4. Inasmuch as
I found these young aphides separately, and as no mother aphis was
found after a careful search, I had supposed them to be stem-
mothers, but, so far as I am able to learn, no record of stem-mothers
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being winged has ever been made. The eggs began to hatch in the
insectary March 16 (1907), and it is probable that in the field the
hatching period is chiefly the month of April.

Sorghum and broom corn are the usual plants infested by this

species, and upon these it is sometimes abundant - and destructive.
Doctor Forbes has reported it from sorghum, broom corn, Indian
corn, Setaria, Panicurm, and wheat. Mr. Kelly first reported its oc-
currence on Panicum crus-galli, and in 1906 I reared it through a
number of generations on Pan icam sanguitale, and collected it in the
field from blue grass, oats, and timothy. .Ir. Paul Hayhurst, of the
Bureau of Entomology, U. S. Department of Agriculture, wrote me
of finding it on Setaria glauca. Thus, so far as known, Sipha flava
feeds only on plants of the grass family (Gramiinetu). In Europe
there are at present 8 or 9 known species of the genus Sipha, and,
according to Del Guercio,a all, with the exception of one species,
Sipha bignowe' Macch., feed only upon the grasses of the families
Graninew and Juncacew. Sipha bignonae is probably not a typical

Sipha, and it was originally doubtfully placed under the genus
Lachaus by Mlacchiati.1 In America two species (S. ubifolli and
S. flaca) have been placed under the genus Sip/a. S. iubifolii is
found only on blackberry (Rb us), but this species probably belongs
to an undescribed genus, and undoubtedly does not properly belong
under the genus Sipha of Passerini.

Heretofore this aphis has never been positively reported outside of
Illinois, but this year (1907) Mr. Hayhurst sent me specimens from
Minnesota, Virginia, and Oklahoma, and wrote me that he found
it also in New York, West Virginia, and Texas. It seems likely,
therefore, that it is distributed over the United States, more or less
generally, east of the Mississippi River. It will probably be found
to be more generally distributed in the South, because all of the
known facts regarding the distribution of this species, as well as of
the European species of Sipha, indicate that they are probably of
subtropical origin.

Young hatching from eggs March 18 were reared to adults and
successive generations obtained. In one case the first young of the
first young was taken all the way through the series, 16 generations
being obtained. (Table X.)

a GUERCIO, G. DEL.-Contribuzione alla Conoscenza della Sipha Pass. ed alia
loro posizione nella Famiglia degli Afidi. <IRedia, Firenze, Italy, Vol. II
(1904), pp. 127-153.

b IAccHIATI, LUIGI.-Fauna e flora degli Afidi di Calabria. <Bul. Soc. Ent.
Ital., Vol. XV (1883), p. 262.

157
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TABLE X.-Line of generations of ipha flara from cgg to oviparous generation,
1907.

o

O tL

d.
C)

0

G0

C)

~C

o
O CJ

0O C4.)

Days. Days.
28 June 6 52
31 June 24 39
13 June 22 24
13 July 9 2.8
10 July 11 20
9 Aug. 12 42
7 July 19 11
8 Aug. 16 31
8 Aug. 20 27

12 Sept. 8 34
8 Sept. 16 34

10 Sept. 20 23
9 Oct. 7 31

11 Oct. 16 29
15 Oct. 22 20

o

0

0

56

z

48
81
73
80
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56i
37
63
57
69
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69
74
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76
45
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56
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lroome orn.
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Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do,
Do.
Do.
Do.

a Sexual generation.
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FIG. 34.-Periods and succession of generations in Sipha (lava, 1907.

for the year is 111. The first generation lasted for 93 days, from
March 18 to June 19, the second extended over a period of 80 (lays,
the third 84 days, and the fourth 110 days. The sixth generation
was the longest-lived, continuing for 158 days, the period of the
latest generations diminishing gradually. (See fig. 34.) As in the
case of A phis maidi-radiis, if the time during which eggs are prob-
ably hatching in the field is taken into consideration, it will be
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seen that each of the generations might occur in the field much longer
than these artificial experiments would indicate.

On April 15 individuals of the first 2 generations coexisted in
the insectary; on May 15, the first 3 generations; on June 15, the
first 4 generations; on July 1, 6 generations, from the second to

the seventh, inclusive; on August 1, 8 generations, from the third to
the tenth; on September 1, 10 generations, from the fourth to the
thirteenth, and between September 6 and October 8 there were 11
generations in existence, this being the largest number of generations
in existence at any one time. From that date on, the number of
generations in existence at any one time rapidly diminished until
December 2, at which time all of the aphides were dead. (See fig. 34.)

The vivaria used in rearing these aphides were simple, each con-
sisting of a pot of earth containing a young sorghum plant, over
which was placed a lamp chimney closed at the top with a fine-meshed
cloth. Individuals were transferred from one plant to another by
means of a soft camel's-hair brush, and these would usually remain
in the same place, even though the leaf became wilted or dying, and
thus it was an easy matter to keep track of them and to obtain the
numbers of young from day to day. Likewise, in the field this species
migrates from one part of the plant to another only to a slight ex-
tent. The individuals are usually found on the lower surface of the
older and lower leaves, in groups, and the young are almost always
found feeding on the leaf around the mother aphis. Another
peculiarity of this species is that it is not attended by ants, as are
most of the aphides found in the field.

VIVIPAROUS GENERATION.

All the following data were obtained in 1906 and 1907. unless other-
wise stated. The length of time between the birth of an aphis and
that of its first young was between 7 and 31 days, and the average
for 79 experiments was 13.3 days.

TABLE XI.-Data of indiridutal crperintents on Sipha flara, ririptrous gener-
ation. 1906-7.

Average
Date of Age at Pro young Length Total

Date of birth. first birth of Last t i Number per day of life lyong first young. pie of young. of pro- after last length of
young. ductive young. l

period.

1906. 1906. Days. 1906. Days. Days. Days.
July 1................ July 12 11 July 18 6 14 2. 3+ 1 0 17
July 9-10 ......... . .. July 19 9-10 July 25 6 15 2. 5 0 15-16
July 12-15........ .. July 21 8-9 ... do..... 4 9 2.2+ 0 12-13
July i8--- .-.- . - July 27 9 Aug. 16 20 49 2. 5- 2 29
July 19..............do..... 8 Aug. 4 8 28 3.5 0 16
July 21............... July 31 10 Aug. 24 24 68 2.8+ 1 34
July 27............... Aug. 4 8 Aug. 26 22 65 2.9+ 13 43

Do............... ---do..... 8 Aug. 28 24 65 2.7+ 27 59
July 31............... Aug. 8 8 Aug. 30 22 59 2.7+ 2 32
August 4............ Aug. 13 9 ... do..... 27 80 3 - 10, 46
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TABLE XI.-Duta of individual (Jperintenfts on Sipha flaca, eruiparous gcncr-
ation, 1906-7-Continued.

Date of
Date of birth. first

young.

1906. 1906.
August 6............. Aug. 15
August 8............. Aug. 16
August 13............ Aug. 21
August 15. .......... Aug. 23
August 16............ Aug. 24
August 14-16......... Aug. 22
August 21............ tig. 30
August 22........... Sept. 2
August 23............ Sept. 1
August 24............ Sept. 4
August 34)............ Sept. 9
September 2......... Sept. 10

I)o............... Sept. 11
September 6....... Sept. 14
September 9......... Sept. 18
September 10........ Sept. 19
September 10-11..... .Sept. 23
September ll........ Sept. 21
September 14........ Sept. 24
September 18........ )ct. 2
September 19........ Sept. 30
September 21........ Oct. 4

1907. 1907.
March 18............ Apr. 15
March 19............. Apr. 16
A april 15............. May 16
May 13............... May 26
April 16.............. May 14
May 17............... May 29
May 28............... June 11
May 29............... June 13
May 30............... June 11
June 11............. June 21
June 13.............. June 23
June 24.............. July 5
June 17.............. June 27
June 23.............. July 1
June 28.............. July 6
July 2................ July 9
July 4................ Aug. 11
July 5................ July 12
July 7................. July 15
July 8................ July 16
July 10............... July 19
July 11............... July 19
July 11............... July 20
July 13............... July 21
July 15............... July 22
July 16............... July 24
July 19............... July 27

Do............... July 28
July 22 ............. July 29

Do............... July 30
July 24............... Aug. 4
July 28............... Aug. 6
July 27............... ... do.....
July 29................ Aug. 7
July 31............... Aug. 9
July 20............... Aug. 28
August 5............. Aug. 13
August 6............ Aug. 14
August 9............. Aug. 18
August 18............ Aug. 28
August 19............ Aug. 29
August 24............ Sept. 1
August 28............ Sept. 6
August 31............ Sept. 11
September 3......... Sept. 14
September 6......... Sept. 17
September 14........ Sept. 23

Averages.................

Age at
birth of

first
young.

Days.
9
8
8
8
8

6-8
9

11
9

10
10
8
9
8
9
9

12-13
10
10
14
11
13

28
28
31
13
28
12
14
15
12
10
10
12
10
8
8
7
7
7
8
8
9
8
9
8
7
8
8
9
7
8

11
9

10
9
9
8
8
8
9

10
10
8
9

11
11
11
9

13.29+ .......... 27.63+

Number
of young.

Last
young.

1906.
Sept. 9
Sept. 16
Sept. 13
Sept. 20
Sept. 13
Sept. 11
Sept. 23
Oct. 4
Sept. 28
Oct. 3
Oct. 14
Oct. 6
Sept. 30
Oct. 7
Nov. 8
Sept. 29
Sept. 29
Oct. 31
Nov. 3
Nov. 17
Nov. 20
Nov. 10

1907.
June 6
May 14
June 6
July 11
June 28
June 22
July 1'
July 8
July 9
July 11
Aug. 3
.do.....

July 17
Aug. 12
July 29
July 28
Aug. 12
Aug. 8
Aug. 5
Aug. 16
Aug. 8
Aug. 16
Aug. 27
Aug. 23
Aug. 24
Aug. 20
Aug. 27
Aug. 20
Aug. 27
Aug. 22
Sept. 8
Aug. 27
Sept. 9
Sept. 1
Aug. 29
Aug. 29
Sept. 15
Sept. 9
Sept. 8
Sept. 20

... do...
Sept. 24
Oct. 7
Oct. 22
Oct. 4
Oct. 16
Oct. 30

Produc-
tive

period.

Days.
25
31
23
28
20
20
24
32
27
29
35
26
19
23
51
10

(i
40
40
46
51
37

52
28
39
46
45
24
37
25
28
20
41
29
20
42
23
19
32
27
21
31
20
28
38
33
33
27
31
23
29
23
35
21
34
25
20
32
33
26
21
23
22
23
31
41
20
29
37

73
77
78
89
49
6i0
83
83
79
67
63
75
58
69
58
35
16
50
44
32
56
56

48
33
81
78
50
73
76
80
80
80
70
59
52
56
70
66
77
85
(3
63
67
58
50
67
72
57
69
57
75
68
69
70
57
80
68
68
81
86
63
69
51
52
74
69
61
55
41

61.97+ 2.5+ 11.5+

Average
young

per day
of pro-
ductive
period.

2.9+
2.5+
3.3+
3.1+
2.5-
3
3.4+
2.6-
2.9+
2.3+
1.8
2.8
3 +
3
1 +
3.5
2. 6+
1.2+
1 +
.6+

1 +
1.5+

.9+
1.1+
2+
1.6+
1.1+
3 +
2 +
3.2
2.8+
4
1.7+
2 +
2.6
1.3+
3 +
3.4+
2. 4+
3.1+
3
2 +
3.3+
2 +.
1.3+
2 +
2.1+
2.1+
2.2+
2.4+
2. 6-
2.9+
2 -
3.3+
1.6+
3.2
3.4
2.1+
2. 4+
3. 3+
3
3
2.3+
2.2+
2.3+
1.6+
3 +
1.9-
1.1+

Length
of life

afterlast
young.

Days.
13
14

0
8
0

14
21
15
27
11
31
27

1
13
38

2
0

51
24-25

28
31
41

12
2
5
0
5
8

14
11
9

10
2

13
22

0
14
9

10
17

2
17
16
17
10

7
14

4
16
0
9
2
4

19
3

17
0

17
15
15
0
0
0
4

24
0
3

39
2

Total
length of

life.

Days.
47
53
31
44
28
42
54
58
63
50
76
61
29
44
98
21

18-19
101

74-75
94
93
91

92
58
76
59
78
44
65
51
49
40
53
54
52
50
45
35
49
51
31
56
45
53
57
48
54
39
55

32
45
33
50
49
47
51
29
57
56
49
30
33
32
35
64
52
34
79
48

49.6+
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As shown in Table XI, a longer time was required to reach ma-
turity in the cooler parts of the season. The average number of
days required for development during the first of the season-that is,
to July 1-was 15.9+; during the warmer part of the year (July 1 to
September 1) it was 8.6 ; while during the period between Sep-
tember 1 and 21 it was 10.3 days. Both the length of life and the
productive period vary in relation to temperature and season, being
longest in the cooler parts of the year. The maximum period for the
production of young, in my 79 experiments, was 52 days, while the
average was 27.6+ days. The maximum length of life of individ-
uals in these same experiments was 101 days and the average was
49.6+ days. Larger numbers of young are produced per day in the
warmer parts of the year than in the cooler and later months. The
total number of young produced by 79 females was 4.896-an aver-
age of 61.9+. The largest number of young per single female was
89, and the average number produced in one lay was 2.5+. The
largest number of young produced in one day by a single aphis was
9. Almost without exception, the mother aphis lived several days
after the production of the last young. The number of molts was
invariably 4, and, as will be seen in the accompanying table, they
occurred, almot without exception, every two days.

TABLE XII.-Periwols Of molts of Sipli fitiar, firiparaus ]neruation, 1906.

Age at Age at Age at Age at Age at
Date of birth. first second third fourth birt

molt. molt. molt. molt, first
young.

Days. Days. Days. Day,. Days.
A ugust 9............................................ 2 4 6 78
A ugust 4............................................ 1 3 5 6 7

Do............................................. 2 4 6 8 9
August12.......................................... 2 4 6 7 8

Do............................................. 2 4 6 S 8

OVIPAROUS GENERATION.

The first individuals of the oviparous generation to be noticed
were born September 24, 1906, although in 1905 aphides of this gener-
ation were found as early as August 25. In all cases it required a
longer time for the individuals of this generation to become adults
than it did for those of the viviparous generations, excepting the
stem-mothers, this presumably being largely due to temperature.
growth being slower in the cooler parts of the year. The length of
the immature stages varied from 15 to 40 days, the latter time, how-
ever, being very exceptional in length.
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TABLE XIIJ.-Orijurts yCulCrafifol of Siphu flara, 1906.

Oct. 1S....

I

Period Dates of

birth to copulation.
adult if obtained.

Days.

18

22

Date it
became
adult.

Nov. 3....

Nov. 7... -

Oct. 28....

Oct. 30....
Nov. 2-..
Oct. 31.. - -
Nov. 1....
Oct. 28....
Dec. 8..._.

Nov. 16...

Nov. 17...
Oct. 23-27.

Oct. 8-15..

16

17 (4)
16 (1)
16 (1)

Oct. 16...

Do.....

Oct. 12 .

Oct. 14...
Do....

Oct. 15...
Do....

Oct. 13...
Oct. 29...

Oct. 19...

Do...
Oct. 9....
Sept. 24..

Do.....

Do.....

When
born.

Date of Todeath or lent
disappear- of 

ance.

1906. Da

Dec. 13....

t Dec. 17....

Nov. 23...

Nov. 1....
Nov. 28...
Dec. 5.....
Dec. 5.
Dec. 21....
Dec. 19....

1907.
Jan. 10....

1906.
Dec. 21....
Nov. 3....

}Dec. 12....

Oct. 26....

Nov. 2....

Oct. 18....

-Dec. 12....

IfDec. 21....

Nov.3(4). 304 1
D~ec. 211 (2). 1767

Sex.
tal
gth
ife.

ys.

57

61

42

1s
45
51
51
69
51

83

63
25

79

32

39

55

79

JNov. 7.......
Nov. 17...

If Nov. 27 (55 F)
-No v. 28 (541 F)

JNov. 1....... .. .. .......o. 16.......

Nov. 8.......
Nov. 18.....
Nov. 4........

. . ....

................
.... .2 .......

JOct. 18......
lNov. 2.

Oct. 23........
Oct. 27........
Nov. 7..........
J vc ; 28....... .

Nov. 5.....
{Dec.3(45 0 -)
Oct. 25........
Oct. 30......

N . .....

Nov. 3......
Nov. 12.......

Remarks.

Male.....-

Female....

.-...do....

Male......
Femiale....
Male.....
Female....

...do....

.... do....

Female....

..... do ....

Female....

..... do....

..... do....

19+ ........ ................ 52+ ...

The average time for the 21 cases in which an exact record was kept
was 19.5 days. The sexes were first observed in copula October 18,
and this was noted occasionally until December 3. At this latter date
the temperature in the room where the aphides were kept was 45' F.
In 1905 the earliest record of copulation was October 17, and the first
eggs were found soon after. As a rule the eggs were laid on the
underside of the sorgln leaf, but as might be expected there were
some exceptions to this; for example, eggs were sometimes laid on the
side of a cage and on the stem of a plant. November 21, 1907, at
Urbana, Ill., I found oviparous females on grass, but eggs were not
found. This, with the fact that the earliest spring records of finding
them out of doors have been on grass, indicate that grass is the alter-
nate food plant to which the sexuparte migrate in the fall to produce
the sexual forms. The number of eggs laid by this species varied, acc-
cording to my observations, up to 14, and in 19 cases the average was
8.3 eggs per female. There was no uniform period from the laying of

162

At least 5 eggs.

At least 9 eggs.

12 eggs.

14 eggs.

10 eggs.

All three aphides laid
at least 22 eggs and
8 were found in
their bodies.

At least 11 eggs.

Figures in paren-
theses refer to nuim-
ber of individuals.
Total umber of
eggs laid, 31. One
individual laid at
least 10 eggs.

81 ..... (10 ....

F4) e e
,1) Female (6)
;1)

Do..... .......

Do-..

Oct. 2.

Oct. 4(4). lOct. 21(r,).

Oct. 6 (1). J

Average..1 . . . . . . . . .

16

16
19
16
17
15
40

28

* 29
14-18

14-21
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one egg to that of another. Usually, however, the interval was one of

several days, temperature being the controlling factor. My aphides

always laid eggs until the temperature got down to 4- F. In a num-
ber of cases, upon the death of an oviparous female the body was
examined, and with only one or possibly two exceptions, eggs were

found therein. These facts show that there is no definite number of
eggs for a sexual female to lay, but that eggs continue to be laid as
long as she lives, provided the temperature is not too low. Some indi-
viduals of this sexual generation lived until January 17, 1907, though
most of them died in November and December, 1906. During most of
the month of December the temperature was down to the freezing

point, and consequently the females were in a dormant state; as the
food plants were dead they certainly obtained no food during this
time. The length of life was found to vary up to 83 days, the aver-
age, however, in 17 cases, being 57.4 days. The number of molts is 4,
the same in this generation as in the viviparous. Table XIV shows
the periods between molts in the 7 cases of which record was made.

TABLE NIV'.-PC'i(1S of )11tas Of Aiph(G flfll'l, Oriparall ffflCfritioln, 190(.

Age at Age at Age at Age at
Date of birth. first second third fourth

molt. molt. molt. molt.

Days. Days. Days. Days.
October 12......---...---------------------------------------- 3 6 10 16
October 13.................................................... 3 5 9 15
October 14.................................................... 3 7 12 19

Do...................................................... 3 6 10 16
October 19...------------------------------------------------- 6 11 17 28

Do .................................................... 6 12 18 29
O ctober 29.................................................... 6 11 23 40

Average------------------------------------------....... --------- ---------- 23+

DESCRIPTIONS.

Sipha (Chaitophorus) flu ra Forbes.

This aphis does not belong to the genus Chaitophorus, which has
6 antennal segments (or 7, counting the filament), and should doubt-
less be placed in the genus Sipha of Passerini, which is described as
having 5 antennal segments, or 6 with the filament, the third segment
and filament longest ; the cornicles tuberculiform.

VIVIPAROUS GENERATION.

Before first molt and less than 24 hours old.-Citron-yellow
throughout. Legs and antennae somewhat transparent and of a
lighter tint than the body color. Antennae apparently only 4-seg-
mented. One sensorium is present at the extremity of the third
segment. Eyes brownish red. Numerous tuberculate spines on the



4MISCELLANEOUS PAPERS.

body, which are regularly distributed in longitudinal rows, there
being 6 conspicuous rows in all, 4 dorsal and 2 lateral. Measure-
ments when not more than 2 hours old: Length of body, 0.618 nn.;
width, 0.?00 mn.; antenna, 0.270 nun.; lateral spines, 0.072 mmu.
Not more than 24 hours old: Length of body, 0.600 nun.; width,
0.300 mm. ; antenna, 0.200 nun.; lateral spines, 0.072 mn.

The young from eggs differ from the above (those born alive) in
that the general color is a dark green, with black spinal markings
and with black rings around the cornicles.

Aftcr firt molt an .48-;'' hours old.-General color citron-yellow.
Eyes brownish red. Antenna as before molt, except that there is
now a slight constriction near the distal end of the third segment,
where it later divides into 2 distinct segments; also, the circular
sensorium of the distal end of the third is on a tubercle or short stalk-
like process, and at the apex of the thickened base of the fourth seg-
ment is another circular sensorium. Five dark lines occur around the
openings of the inconspicuous cornicles. Markings as before. Meas-
urements: Length of body, 1.05 mn.; width, 0.40 nuni.

Aft r s'on (c mimolt (l 60-4 hins old.-General color Canary-
yellow. Eyes brownish red. There are still only 4 dist inct segilents

of the antenna, and the constriction of the third segment is more dis-

tinct. Coricles more distinct than in the earlier stages. Measure-

ments: Length of body, 1.45 mnun.; width, 0.56 mm.; antenna,
0.43 mm.

lfter third molt mid 1,24-1;8 hours old.-General color canary-
yellow. Eves brownish red. Ile constriction of the third antennal

segment becomes more distinct. Cornicles more distinct and almost

as fully developed as in the adult. Measurements: Length of body,
1.96 mm. ; width, 0.74 ml.; antenna, 0.63 m.; abdominal bristles,
0.127 mm.

S(lult 2r(icin v i;iparo(s female.-General color canary-yellow.
Eyes brownish rel. Antenna of the same general tint as the body,
excepting the last segment, which is darkened; 5-segmented and

sparsely hairy, but the few hairs or bristles present conspicuous.
Beak short, not extending farther than the coxaw of the middle pair
of legs. Six conspicuous bristles project forward from the front of

the head and between the bases of the antenna. Several less con-

spicuous hairs are found below those just mentioned. Dorsally are
4 longitudinal curving rows of black transverse markings, 2 rows

on each side of the median line. Ten longitudinal rows of erect
tubercular bristles are present on the dorsal and dorso-lateral sides
of the thorax and abdomen. Cornicles short truncated cones, incon-
spicuous except for the dark ring around the opening. Measure-
ments: Length of body, 1.818 mm. ; width, 0.763 mm. ; antenna, I,
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0.049 mm.; II, 0.049 mm.; III, 0.236 mm.; IV, 0.147 mm.; V, basal,
0.130 mm.; filament, 0.244 mm.; total, 0.855 mm.

Pupa of wscned viciparous female.-Head and thoracic segments
olive-yellow; abdomen pale yellow, with greenish tint. Eyes dark
red. Antennw 5-segmented, all except last segment concolorous with
head. Antenna and head with bristles, as in other forms. Thorax
with several dark-green patches from which arise tuberculate bristles.
Legs, excepting tarsi, which are black, concolorous with body.
Wing-pads light brown. Abdomen with 8 longitudinal rows of
tuberculate spines, each spine with a basal patch of dark green. A
longitudinal row of small transverse dashes occurs on each side be-
tween the first and second rows of spines, counting from the median
line. Cornicles as in the other forms, and with dark-green basal

patches. Measurements: Length of body, 1.953 mm.; width. 0.863
mm.; antenna, I, 0.058 mm.; II, 0.048 nm.; III, 0.194 mm.; IV, 0.135
mm.; V, basal, 0.107 mm.; filament, 0.214 mm; total, 0.750 mm.

11inged ci ri parous fem ale.-Head and abdomen lemon-yellow,
with the thoracic segments brownish. Eves red. Antenna with
several more or less noticeable hairs, much less conspicuous than in
the wingless pseudogyne; all except the two basal segments and the
basal half of the third segment are dark; a single circular sensorium
at apex of fourth segment and several at the apex of the basal portion
of the fifth segment. Beak hardly reaching to the cox of the second

pair of legs. Head and thorax with spinous tubercles much as in
the wingless pseudogyne. Legs concolorous with body, excepting
tips of tarsi, which are darkened. Stigma and cubitus pale yellow,
other wing-veins dlsky. Abdomen witi S longittdinal rows of
dark-green spots from which arise conspicuous tuberculate spines.
Between the first and second rows of spots from the median line, on
each side, is a row of small dark dashes. Cornicles tuberculiform,
and with dark-green basal patches. Style slightly constricted in the
middle. Measurements: Expanse of wings, 5.744-6.477 nn. ; length
of body, 1.641 mm. ; width, 0.734 mm.; antenna, I, 0.065 nun.;
II, 0.065 mm.; III. 0.277 nm.; IV, 0.196 mum.: V, basal, 0.147 mm.;
filament, 0.293 mm.; total, 1.043 mm. ; style, 0.088 mm.

OVIPAROUS GENERATION.

Before first molt anld 34-48 hours old, male or female.-Color
sulphur-yellow. Head with a dark patch covering it almost entirely.
Eyes red. Antenna and legs transparent until a day old, gradually
darkening until they become concolorous with the darker markings
of the body. Antennae apparently only 4-segmented, a constriction
in the apical half of the third segment showing where this segment
later divides into two. At the distal end of the third segment is a
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distinct sensorium, while at the apex of the thickened base of the
fourth are one or more indistinct sensoria. Thorax with dark patches
covering about one-half of the dorsal surface. Abdomen with (lark
markings which appear only after the aphis is at least one day old.
Abdomen with 4 distinct dorsal rows of tuberculate spines, 2 on either
side of the median line, and at least 1 lateral row on each side. At
the base of each of these spines is a small darkened area. The small
indistinct cornicles are surrounded with dark circular patches. The
opening also is marked by a dark ring. Measurements: Length of
body, 0.763 mm.; width. 0.362 m.

F male after second molt and 7 or R days old.-General color light
apple-green. Antenna lighter than body color excepting second
segment and tip of last segment. Spine spots bice-green in color.
Tarsi black. Measurements: Length of body, 1.331 mm.; width,
0.381 mm.; antenna. 0.537 mm.

Femniale after third molt.-General color apple-green, becoming
paler and with a yellowish tinge at the caudal end. Lead lighter than
body color. Eves reddish brown. Antenna pale, excepting the last
segment. which is darkened. That segment which inl the earl ier
stages represents the tllir-d is now lndlistinctly separated into 2 seg.

ients. The sensoritin at the distal end of the fourth (the third of
the. earlier stages) is quite distinct. The apex of the thickened base
of the last segment has numerous distinct sensoria. Legs pale,
excepting tarsi, whi ich are black. Cornicles more distinct. Measure-
mnent. : Length of body, 1.77> mum. ; wi(lth. 0.725 num.

Adult wiinless oriparus fcmale.-IHead, first 2 thoracic segments,
and tip of abdomen oil-greei in color. Abdomen parrot-green, shad-
ing at extremities to oil-green. Eyes dark reddish-brown. Antenna
5-segmented; 1 sensorium at distal end of fourth and several at the
end of basal part of the fifth; bristles few but conspicuous, there being
2 on each of the 2 basal segments, 3 or 4 on the third, and 1 on the
fourth. Projecting forward from the head and between the bases of
the antennuc are 6 distinct bristles. Beak short, not extending farther
than the cox of the second pair of legs. On the dorsal surface of
the body are 4 rows of small transverse dashes, 2 oi each side of the
median line; also 8 rows of tuberculate bristles, 4 on each side of the
median line. Ilind tibiav noticeably swollen and bearing numerous
circular sensoria. Style upcurved. Cornicles as in all the other forms
of this species. Measurements (alcoholic specimens) : Length of
body, 1.67-1.92 mm. ; width, 0.72-0.83 mm.; antenna, I, 0.065 mIm.;

II, 0.065 mm.; III, 0.244 mm.; IV, 0.130 mm.; V, basal, 0.106 mm.;
filament, 0.236 mm.; total, 0.846 mm.; style, 0.078 mm.

Male after second molt and 8 or 9 days old.-General color citron-
yellow. Antenna 5-segmented. Sensoria at end of fourth and at

1866
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distal end of the thickened base of the fifth segment. Measurements:
Length of body, 1.098 mm.; width, 0.469 mm.

Jale after third molt.-General color sulphur-yellow, shading to
greenish at extremities. Eyes brownish red. Other markings as
in earlier stages. Measurements: Length of body. 1.603 nm.; width,
0.744 m.; antenna, I, 0.067 mm.; II, 0.057 m.; II, 0.162 mm.;
IV, 0.133 mm.; Y, basal, 0.093 nn. ; filament, 0.191 mm.; total
0.70 U 1m.

Adult male.-General color bright lemon-yellow. Eyes dark red-
dish brown. Antennw usually as long as body, the two basal segments
concolorous with the body and the others dark; antenna with a few
conspicuous hairs, there being 2 on each of the two basal segments,
5 on the third, and either 1 or 2 on the fourth; circular sensoria
numerous (at least 40) and irregularly placed on the third, 15 to
20 on the fourth, and a number at the distal end of the thickened
base of the fifth segment. Beak short, not reaching farther than
the coxw of the second pair of legs; its tip dark, the rest concolorous
with the body. Six distinct bristles project forward from the front
of the head and between the bases of the antenna. On the dorsal
surface of the body are 8 rows of tuberculate bristles. 4 on each side
of the median line. There are also 2 rows of dark oval markings
on each side -of the median line. Measurements (alcoholic speci-
mens) : Length of body, 1.12-1.30 mm. ; width, 0.45-0.50 mm. ; an-
tenna, I, 0.081 mm.; II, 0.065 mm. ; III, 0.407 mm.; IV, 0.220 mm.;
V, basal, 0.106 mm.; filament, 0.350 mm.; total, 1.229 mm.

Eggs.-Color, when first laid, pale green, with a small dark spot
of obscure form showing through the egg-shell at one end. The egg
gradually darkens until it becomes a jet-black. There is no notice-
able change in color just before the young hatch. Form elliptical-
oval. Measurements: Length, 0.652 mm.; width, 0.3015 mm.

BIBLI )GRAPHY.

1884. FORBES, S. A.-Thirteenth Report of the State Entomologist of Illinois,
for 1883. <App. Trans. Ill. Dept. Agr. for 1883, Springfield, Vol. XXI,
pp. 41, 42-46, p1. III, figs. 1-4. Separate: Springfield, Ill.

Chaitophorus flaruis, n. sp. Describes wingless and winged viviparous
females and pupa : also injuries and natural enemies. Observed chickens
feeding on these plant-lice.

1885. FORBES, S. A.-Fourteenth Report of the State Entomologist of Illinois,
for 1884. <App. Trans. Ill. Dept. Agr. for 1884, Springfield, Vol. XXII,
p. 70, pl. 6, figs. 1-4. Separate : Springfield, Ill.

Slight contribution to life history. Could find no root form.

1887. OESTLUND, O. TY.-Aphididle of Minnesota. <Geol. and Nat. Hist. Survey

of Minn., St. Paul, Bul. 4, p. 40.

Mentions it as not having been found in Minnesota.

167



166 MISCELLANY EOUS PAPEl>.

1891. TWILLIAMS, T. A.-Host-Plant List of North Anerih;n Alpidid:i'. <lniv.
Nebr. Dept. Ent., Lincoln, Spec. Bul. 1, pp. 9, 2:.

'Lists ol. m- l Vllin 1f (C/ ilopl/ir lvur L Forbes a- <mr. mul a l th11I\ated1

sorghum.

1892. BRUNER, L.-heport of the Entomologist. <Ann'. Bept. Nebr. State
Board Agr. for 1591, Lincoln, p. 834.

Makes following note: "Chaitophu 7/iollrus F iorMes Thi i si rlhlunl and
broom-corn louse has been taken while working on the roots of Indian corn;
at least a louse found here in the State was so determined at the time."
In a letter from Professor Iruner he tells me that he has no further informa-
tion concerning this aphis, and that he does not have the specimens so de-
termined.

1901. HUNTER, W. I).-The Apjli idide: of North Ameriea. <Ia. Agr. Exp. Sta.,

Amues, Ital. 60, p. ST.

Lists it as being found in Illinois on sorghum and Zea uays.

1905. FORBEs, S. A.-Twenty-third Report of the State Entomologist of Illinois.

<Chicago, pp. 210-211, figs. 22), 221.

Gives food plants as sorghum, corn, broom corn, foxtail grass ( ctaria ),
crab-grass (Panicum), and wheat. Latest date observed was in September.

190. SANBORN, C. E.-Kansas Aphididae with host-plant and plant-host list,
Pt. 2. <Kn. Univ. ri. DIl.. Laiwrene. Vol. III. No. 8. pp. 236,

250, 21;:,.

vated sorghum, and kyuryhum J/ /" i I..
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