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A BIBLIOGRAPHY OF THE NORTHERN CORN ROOTWORM
AND THE WESTERN CORN ROOTWORM

W. H. Luckmann, H. C. Chiang, E. E. Ortman, and Martha P. Nichols

This bibliography is limited to papers dealing with

the northern corn rootworm, Diabrotica longicornis

(Say), and the western corn rootworm, Diabrotica

virgifera LeConte. The 426 titles in the present list wore

obtained primarily from standard reference sourrcs and

the personal files of tiie authors.

The northern corn rootworm and the western corn

rootwoiTn are major pests of corn in the corn belt region

of north-central USA. Distribution extends beyond this

area, but damage by the larva is usually negligible south

of latitude 30° N. The northern corn rootworm is most

abundant in North America in an area roughly extending

from latitude 37° to 45° N and longitude 80° to 100° W.
The western corn rootworm is dispersing to the east and

it is currently most abundant in an area roughly extending

from latitude 40° to 45° N and longitude 85° to 105° W.
Numerous isolated infestations of each species occur be-

yond these general boundaries south to the Mexican
border and into Ontario, Canada, with new infestations

reported each year. The t\\o species arc indigenous to

North America.

The western corn rootwomi is a product of modern
agriculture. It intensified as a problem in irrigated corn

in Nebraska about 30-40 years ago. Up to 1955, the

western corn rootwomi was found only in Nebiaska and
I portions of Colorado, Kansas, South Dakota, and western

Iowa. Since then it has moved eastward and northward

into major corn-producing states. It develo]3cd resistance

to the cyclodienc .soil insecticides in the 1950"s and the

distribution of the resistant strain expanded northward

and eastward.

The biology and bcha\ior of the two species are very

I similar. In nature, corn is probably the only host, though

'it has been shown experimentally that the immatures of

iboth species can develop to varying degrees on certain

iother species of grasses. Adults feed on the pollen, silks,

and kernels of corn and on the fruiting structures of many
jother plants, including weeds.

i
The northern and the \\cstcrn corn rootworms have

only one generation per year. Most eggs are laid in August
in the soil in cornfields. The eggs are usually concentrated

lin the rows at the base of the corn plants in nonirrisated

fields and between rows in fields with irrigation. Most
-ggs of the northern corn rootwomi will be deposited in

:he upper few inches of soil. Ovipositional behavior of

he western corn rootworm is slightly difTerent, as females

iviposit many of their eggs between the plant rows and
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eggs are often deposited at a greater depth in the soil.

Following oviposition, eggs develop slightly and diapause

through fall and winter. In the com belt area of the USA
the eggs begin to hatch in June and the first adults ap-

pear in July. Some eggs will not have hatched by the time

the first adults appear. Thus, the egg stage lasts about 10

months, although, experimentally, a few eggs of the

northern corn rootworm have been shown to go through

two winters.

The lar\'ae feed on corn roots and concentrate near

the base of the plant. The larvae consume the roots,

decreasing nutrition supplied to the ear, and in strong

wind and rain storms plants with moderate to severe

root damage may become lodged. The duration of the

laival plus pupal stages is about 1 month. In laboratory

cages, adult rootworm females will live about 2 months

and oviposit for about 3 weeks, during which time they

will deposit about 300-350 eggs. In the field, adult life

probably does not exceed 5—6 weeks. There is a pre-

oviposition period of 2-2'/2 weeks. Northern com root-

woiTOS are very difficult to maintain in the laboratory,

and culturing has not been very successful. The western

corn rootwomi can be cultured in the laboratory, but the

egg diapause does not permit continuous mass rearing.

The adults may remain for a considerable time in the

field where they emerge. Later they disperse, seeking

pollen in late-maturing fields, alfalfa, and ornamental

plants. Northern com rootworm adults congregate on

silks and in tips of ears of corn, whereas western corn

rootworm adults have less tendency to congregate and

they will be found on other parts of the plant as well as

the ears. Thus counts made in ear tips will show a pre-

t'ominance of northern corn rootwonn adults, whereas

casual \isual counts in the same field and at the same
time show a predominance of western corn rootworm

adults.

Northern corn rootwonns and western corn rootworms

li\e together and have similar habits, and there is some
interaction between the two species. Several researchers

have reported a displacement of the northern com root-

worm by the western corn rootworm. Interspecific

matings have been observed in the fields, and F, progeny

of crosses were produced in the laboratory. The Fi adults

have the phenotype of the western corn rootworm.

Larvae of northern com rootworms and ^^•estern corn

root\\orms are resistant to the cyclodiene insecticides over

much of their range. Organophosphate and carbamate

soil insecticides applied at jilanting time are used for

control. Rotating com with other crops is a positive

means of control. Usualh-, only the lar\ae are damaging,

but adults congregating and feeding on fresh silking ears



can interfere -with pollination, aiul in these instances

insecticides are applied for adult control.

The brief introduction above, providinc; some general

information about the western corn rootwoiTn and the

northern corn rootwonn was written to assist the student

and the researcher. All references in the bibliography

were examined, except those preceded by the symbol #.

A "Listing of References by Rootwonn Species" has been

included, following the numbered bibliography entries,

so that users of the bibliography will be able to tell readily

which of the numbered papers deal with which species of

com rootworms. A list of abbreviations used in the

bibliography appears at the end of the paper.

The search of the literature was assisted by Cindy

LeutlofT and Susan Jarvis. O. F. Glissendorf, editor, Illi-

nois Natural Histoi-y Sui-vey, edited the manuscript. Their

collaboration is gratefully acknowledged.

This bibliography is a contribution of the Illinois

Natural History Survey and the Agricultural Experiment

Stations of the University of Illinois, the University of

Minnesota, and Purdue University in cooperation with

USDA Cooperative States Research Project "Soil Arthro-

pods 316-15-97" and USEPA project "Bionomics and

Management of Soil Arthropod Pests 802547-5." Coop-

erating institutions and principal state investigators in

these projects are listed below:

Mi.s.souRi— M. L. Fairchild, Principal Investigator,

GSRS and USEPA Projects

A. J. Keaster

E. E. Ortman, Coordinator Corn Soil In-

sects Research

F. T. Turpin

VV. H. Luckmann

J. C. Owens

Indiana

Illinois

Iowa

Nebraska— Z. B. Mavo

Ohio G. J. Musick

BIBLIOGRAPHY

Anonvmou.s. 1926/1928. Injurious insects and other

pests. Kans. Agr. Exp. Sta. Dir. Rep. 1926/1928:67-82.

1932/1933. Rootuorm control frees com crop

of costly hazards. 111. Agr. Exp. Sta. Annu. Rep. 1932/

1933:138.

frees corn of

;\nnu. Rep.
1933/1934. Proper rotation

danger from rootworms. 111. Agr. Exp. Sta.

1933/1934:138.

4. 1952. You can control com rootwonn.

Wallaces' Farmer & Iowa Homestead 77(5) :28.

5. 1953. Prevent damage hy corn rootworms.

Wallaces' Farmer & Iowa Homestead 78(6) : 14.

6. 1953. .Science stalks rootworni in the com belt.

Co-op Grain Quart. 11(4) :49-51. illus.

7. 1953. They .stopped com rootworms. Wallaces'

Farmer & Iowa Homestead 78(21 ) :22-23. illus.

8. 1954. Head off those rootworms! Wallaces'

Farmer & Iowa Homestead 79(5) :37. illus.

9. 1954. Heptachlor for com belt. Farm C'hem.

117(12) :24, 26. illus.

10. 1954. More about rootworms. Wallaces'

Farmer & Iowa Homestead 79(22) : 1 1. illus.

11. 1955. Get the jump on rootworms! AVallaccs'

Farmer & Iowa Homestead 80(7) :80.

12. 1957. Control corn rootworms. Wallaces'

Farmer & Iowa Homestead 82(8):74-75.

13. 1961. Apply chemicals this winter for 1962

com rootworms? \Vallaces' Farmer & luwa Homestead
86(22):21.

14. . 1961. Corn rnolworm building up resistance to

chemical killers. \Vallares" Farmer ^: Iowa Homestead
86(16):40.

15. 1961. Stop damage from com rootworms.

Wallaces' Farmer & Iowa Homestead 86(6) :64. illus.

16. 1962. Rootwonn control for 1962. Wallaces'

Farmer & Iowa Homestead 87(7) :44. illus.

17. 1963. Concern over com in.sect damage.
Wallaces' Farmer & Iowa Homestead 88(14) :32.

18. 1963. Resistant rootworms reported for fii-st

lime in Kansas. Agr. Chem. 18(4) :88.

1964. Rootworm resistant to insecticide. Wis.

ir. Exp. Sta. Bull. 574:21.

1966. Crop pests. Egg count determines root-

worm infestation. Crops & Soils Mag. 18(9) :24-25. illus.

1968. Com rootworm. Farm Quart. 23(2) :93.

illus.

1968. Rootworms. Double band insecticide-

treated fertilizer for com rootwonn control. Crops &
Soils Mag. 20(7) :29.

1969. Furadan receives rootworm Ial>el. Agf.

Chem. 24(4) :45. illus.

1971. Young lowan u.ses math formulas m
unlock rootworm problems. Agr. Chem. 26(3) :20, 31,f ,

AixsLiE, G. G. 1914. The western com root \N-orm. J.

Econ. Entomol. 7(4) :322-324.

Anderson, R. 1953. Chemicals pay off on com rod-

worm. Fann J. 77(35) : 35, 158. illus.

27. Apple, J. W. 1957. Insecticide in fertilizer kills rooc-

worms. Hoard's Dairynian 102:423. illus.

28. 1957. Reduced dosages of insecticides for com
rootworm control. J. Econ. Entomol. 50(l):28-30. illus.

rcfs.

29. 1960. Granular insecticides in the row for soil

insect control on com. Proc. N. Cent. Br. Entomol. Soc.

Amer. 15:86-89. illus. refs.

30. 1961. Appraisal of insccticidal granules in the

row against damage by the northern com rootworm. J.

Econ. Entomol. 54(5) : 833-836. illus. rcfs.

31. 1961. Control of soil insects with granular

insecticides. Trans. Amer. Soc. Agr. Eng. 4(2) : 175-176.

178. rcfs.

32. 1961. Physical characteristics for granular

insecticides for rootworni control. Proc. X. Cent. Br

Entomol. Soc. .\mer. 16:30-31. illus.

33. .^ 1961. Rootwomis keep chewing. Hoard"?

Dairyman 106:365. illus.

34. 1962. Insccticidal granules in the row against

the northern com rootworm. Proc. N. Cent. Br. Entomol

Soc. Amer. 17:43-44. illus. refs.

35. 1962. Insecticides and com culture. Proc

Annu. Hybrid Com Ind.-Res. Conf. 17:69-84. illus. refs.



36. 1964. Northern rootworm crisis. Hoard's

Dairj'man 109:554. illus. maps.

37. 1968. Com rootworm in.secticides in starter-

fertilizer. Proc. N. Cent. Br. Entomnl. Soc. Amer. 23( 1 )

:

17-18.

38. 1968. Com rootworm insecticides in starter-

fertilizer. Proc. N. Cent. Br. Entomol. Soc. Amer. 23(2) :

105-107. illus. refs.

39. 1971. Gains from the use of carbofuran for

northern com rootworm control. Proc. N. Cent. Br.

Entomol. Soc. Amer. 26:26-28. illus. refs.

40. , and J. M. Falter. 1962. Insect observations

in a vegetable garden adjacent to a blacklight insect

trap. Proc. N. Cent. Br. Entomol. Soc. Amer. 17:41.

illus.

41. , and K. K. P.atkl. 1963. Sequence of attack by
northern com root«ornis on the crown roots of com.
Proc. N. Cent. Br. Entomol. Soc. Amer. 18:80-81. illus.

refs.

42. , E. T. Walgenb.\c.h, and W. J. Knee. 1969.

Northern com rootworm control by granular insecticide

application at planting and cultivation time. J. Econ.

Entomol. 62(5) : 1033-1035. illus. refs.

43. , , and 1971. Thermal re-

quirements for northern com rootworm egg hatch. J.

Econ. Entomol. 64(4) :853-856. illus. refs.

44. Atveo, W. T., G. T. Weekman, and D. E. Lawson.
1964. The identification of Diabrotica species by chorion

sculpturing. J. Kans. Entomol. Soc. 37(l):9-ll. illus.

45. Ball, H. J. 1955. Com rootworm control. Proc. N. Cent.

Br. Entomol. Soc. Amer. 10: 13.

46. 1956. Com rootworm control for surface-

planted and listed com. J. Econ. Entomol. 49(5) :709-

710. illus. refs.

47. 1957. On the biology and egg-laying habits of

the western com rootworm. J. Ecnn. Entomol. 50(2):
126-128. illus. refs.

1962. Insecticide resistance in adult westem
corn rootworms in Nebraska. Proc. N. Cent. Br. Entomol.

Soc. Amer. 17:48. illus.

49. 1966. Rootworm alert system. No more .sneak

attack.s. Nebr. Agr. Exp. Sta. Quart. 13(2) : 2. illus.

50. 1968. A five-year study of potential westem
com rootworm resistance to diazinon and phorate in

Nebraska. J. Econ. Entomol. 61 (2) :496-498. illus. refs.

maps.

51. 1968. Potential com rootworm resistance to

diazinon and phorate in Nebraska. Proc. \. Cent. Br.

Entomol. Soc. Amer. 23(1 ) :21.

52. 1969. Diurnal rhythm of sensitivity to dia/inon

in adult westem com rootworms. J. Econ. Entomol.

62(5): 1097-1098. illus. refs.

53. 1969. Topical toxicity of insecticides to

Diabrotica virgifera adults. J. Econ. Entomol. 62(5):
1172-1174. illus. refs.

'1 1971. Laboratory observations on the daily

iiviposition cycle in the westem corn rootworm. J. Econ.

i
Entomol. 64(5) : 1319-1320. illus. refs.

55. 1972. A system for recording activity of small

1 insects. J. Econ. Entomol. 65(1) : 129-132. illus. refs.

' 1973. Westem com rootworm: A ten-year

tudy of potential resistance to diazinon and phorate in

Nebraska. J. Econ. Entomol. 66(5) : 1015-1018. illus.

nfs.

, and M. F. B. Ciiaidhi kv. 1973. A sex at-

II, II I. lilt of the westem corn rootworm. J. Econ. Entomol.
t.ij '-

, : 1051-1053. illus. refs.

, and R. E. Hill. 1952/1953. You can control

com rootworm. Nebr. Exp. Sta. Quart. 1(3) :3-4. illus.

, and G. T. Weekman. 1962. Insecticide re-

sistance in the adult westem com rootworm in Nebraska.

J. Econ. Entomol. 55(4) : 439-441. illus. ref.s.

, and 1962. Westem com rootworm
resistance in Nebraska. Bull. Entomol. Soc. Amer. 8(3)

:

166.

, and 1963. Differential resistance of

com rootworms to insecticides in Nebraska and adjoining

states. J. Econ. Entomol. 56(5) :553-555. illus. refs. maps.

, and 1963. Resistance of com root-

worms to insecticides in Nebraska and adjoining states.

Proc. N. Cent. Br. Entomol. Soc. Amer. 18:82.

63

64.

Barber, H. S. 1947. Diabrotica and two new genera

(Coleoptera, Chrysomelidae). Proc. Entomol. Soc. Wash.
49(6): 151-161. illus.

B.\RTON, H. E. 1969. Artificial diet and diapause studies

on com rootworms. Ph.D. Diss., Iowa State University.

91 p. illus. refs.

65. Beirne, B. p. 1971. Pest insects of annual crops in

Canada. Part III: Coleoptera. Mem. Entomol. Soc. Can.
78:71-124. refs.

Bereza, K. 1970. Northem com rootworm. Ont. Dep.
Agr. Food Fact Sheet AGDEX 111(622). illus. maps.

BiGfjER, J. H. 1932. Short rotation fails to prevent attack

of Diabrotica longicornis Say. J. Econ. Entomol. 25(2) :

196-199. illus. refs.

1943. Insect resistance in cool J. Amer. Soc.

Agron. 35(8) : 689-694. refs.

1960. New aspects in control of soil insects on

com. Proc. N. Cent. Br. Entomol. Soc. Amer. 15:85-86.

illus. refs.

70. 1963. Corn rootworm resistance to chlorinated

hydrocarbon insecticides in Illinois. J. Econ. Entomol.

56(1): 118-119. illus.

71. , and R. A. Blanchard. 1955. Ecology and
control of soil insects attacking com in Illinois. J. Econ.

Entomol. 48(3):255-260. illus.

72. , and 1959. Insccticidal control of

underground insects of com. A report of a 5-year study.

III. Agr. Exp. Sta. Bull. 641. 28 p. illu.s. refs.

73. , and G. C. Decker. 1966. Controlling root-

feeding insects of com. 111. Agr. Exp. Sta. Bull. 716.

24 p. illus. refs.

74. , and W. P. Funt. 1939. Studies on the effect

of crop rotation on some insects infesting corn roots in

Illinois. J. Econ. Entomol. 32(4) :565-571. illus. refs.

75. , and H. B. Petty. 1965. Insect infestation of

com roots in Illinois. 111. .^gr. Exp. Sta. Bull. 704. 8 p.

illus.

76. Blair, B. D. 1964. Studies of northem com rootworm
adults resistant to aldrin. Ph.D. Diss., Ohio .State Uni-

versity. 41 p. illus. refs.

77. , and R. H. DAVin.soN. 1966. Susceptibility of

northem com rootworm adults to aldrin in Ohio. J.

Econ. Entomol. 59(3) :608-610. illus. ref.s.

78. , C. A. Trii'i.eiiorn, and G. W. Ware. 1963.

Aldrin resistance in northern com rootworm adults in

Ohio. J. Econ. Entomol. 56(6) :894. refs.

79. BoviNt;, A. G. 1927. Description of larvae of the genera
Diabrotica and Phyllobrotica, with a discussion of the

laxoiuiniic validity of the subfamilies Galemcinac and
Ilaltirinae (C!nleoptera : Chnsnmelidae). Proc. Entomol.
Soc. Wash. 29(9): 193-206. iilus. refs.

80. Brandner, L. 1954. Corn enemy to watch in 1954. Kans.

Farmer 91 (6) :6, 36-37. illus. maps.



81. Branson, T. F. 1970. Differential reaction of larvae of 103.

the western com rootworm to certain species of Grami-
neae. Ph.D. Diss,, .South Dakota State University. 88 p.

illus. refs.

82. 1971. Resistance in the grass tribe Maydeae to 104.

lar\ae of the western corn rootworm. .'\nn. Entomol.
Soc. Amer. 64(4) :861-863. illus. refs.

83. , P. L. Guss, and E. E. Ort.man. 1969. Tox- ]0'i.

icity of sorghum roots to lar\ae of the western com root-

worm. J. Econ. Entomol. 62(6) : 1375-1378. illus. refs.

84. , and R. D. John.son. 1973. Adult westem com 106.

rootworms: Oviposition. fecundity, and longevity in the

laboratory. J. Econ. Entomol. 66(2) :417- 418. illus. refs.

85. , and E. E. Ort.man. 1966. Ho.st range of lar\ae 107.

of the western com rootworm. Proc. N. Cent. Br.

Entomol. Soc. Amer. 21:40-41.

86. , and 1967. Fertility of westem com 108.

rootworm reared as larvae on alternate hosts. J. Econ.

Entomol. 60(2) : 595. illus. refs.

87. , and 1967. Host range of larvae of 109.

the westem com rootworm. J. Econ. Entomol. 60(1):
201-203. illus. refs.

88. , and 1967. Host range of the north- 110.

em corn rootworm (Coleoptera: Chrysomclidae). J.

Kans. Entomol. Soc. 40(3) :412-414. illus. refs.

89. , and 1969. Feeding behavior of lar-

vae of the westem com rootworm : Normal larvae and ill.

larvae ma.xillectomized with laser radiation. Ann.
Entomol. Soc. Amer. 62(4) :808-812. illus. refs.

90. , and 1970. The host range of larvae 1 12.

of the western com rootworm: Further studies. J. Econ.
Entomol. 63(3) : 800-803. illus. refs.

91. , and 1971. Host range of larvae of

the northern com rootworm : Further studies. J. Kans.

Entomol. Soc. 44(1) :50-52. illus. refs.

92. Brazzel, J. R. 1970. Second conference on test methods
for resistance in insects of agricultural importance. Bull.

Entomol. Soc. Amer. 16(3)': 147-153. illus. refs.

93. Brinkmeier, H. 1969. Cooperation against rootworms.

Ext. Serv. Rev. 40(8) :3. illus.

94. Brislev, H. R. 1925. Notes on the ChiTsomelidae
(Coleoptera) of Arizona. Trans. Amer. Entomol. Soc.

51:167-182.

95. Britton, W. E. 1925. \'egetable insects. In: Twenty-
fourth report of the State Entomologists of Connecticut,

1924. Conn. Agr. Exp. Sta. Bull. 265:232-235.

96. 1937. Damage to ears of com by the com root-

worm. In: Miscellaneous insect notes. Conn. .Vgr. Exp.

Sta. Bull. 408:259-260.

97. Brooks, li. L. 1967. The effect of planting date, irriga-

tion, and two corn varieties on populations of western

com rootworms, Diahrolica vir^ifera Lee. Ph.D. Diss.,

Kansas .State University. 103 p. illus. refs.

98. Brdner, L. 1889. On certain injurious insects of the

year 1888. Nebr. Agr. Exp. Sta. Bull. 5:135-172. illus.

refs.

99. 1890. Report on Nebraska insects. U.S. Dcp.
Agr. Div. Entomol. Bull. 22:95-106. illus.

100. 1891. Report on Nebraska insects. U.S. Dep.
Agr. Div. Entomol. Bull. 23:9-18.

101. 1892. Report upon insert depredations in

Nebraska for 1891. U.S. Dcp. Agr. Div. Entomol. Bull.

26:9-12.

102. 1908. Corn-root worms {Dinhrotica longicornis

and D. 12-punctata). In: Report of the Entomologist.

Nebr. State Bd. Agr. Annu. Rep. 1908:295-296. illus.

refs. 123.

Brvson, H. R., D. A. Wilbur, and C. C. Burkharht.
1953. The westem com rootworm, Diabrotica virgifera

Lee. in Kansas. J. Econ. Entomol. 46(6) :995-999. illus.

refs.

BuRKH.VRDT, C. C. 1954. Chemical control of the westem
com rootworm in Kansas in 1953. J. Econ. Elntomol.

47(4): 691 -696. illus. refs.

1954. Control of injury by western com root-

worm adults. J. Econ. Entomol. 47(2; :358-359. illus.

refs.

1955. Band versus broadcast treatment f<i

control of com rootworms in listed com. Proc. X. Cent
Br. Entomol. Soc. Amer. 10:13-14. refs.

1962. Com rootworm control resiJts— Kan-
sas, 1961. Proc. N. Cent. Br. Entomol. Soc. Amer. 17:45-

46. illus.

1963. Com rootworm resistance and damagr
in Kansas— 1962. Proc. N. Cent. Br. Entomol. Soc
Amer. 18:82-83. illus.

, and H. R. Brvson. 1955. Notes on distribution

of the westem com rf)Ot\%orm, Diabrotica virgifera Lee,
in Kansas. J. Kans. Entomol. Soc. 28(1) :l-3. refs. maps.

, and M. L. F.mrchild. 1967. Bioa.ssay of field-

treated soils to determine bioactivity and movement of

in.secticides. J. Econ. EntomoL 60(6) : 1602-1610. illus.

refs.

_, and L. Peters. 1961. Com rootworm damage

117.

118.

120.

and control. Proc. N. Cent. Br. Entomol. Soc. Amer. 16:

31-32. illus.

Calkins, C. O., and \". M. Kirk. 1969. Effect of winter

precipitation and temperature on overwintering eces of

northern and westem com rootwomis. J. Econ. Entomol
62(3): 54 1-543. illus. refs.

, , J. W. M.ATTESON, and \V. L. Howt
1968. The effect of com silage removal on com rootwom-
oviposition. Proc. N. Cent. Br. Entomol. Soc. .-Xmcr

23(1) :19.

, , , and 1970

Early cutting of com as a method of reducing popula-

tions of com rootworms. J. Econ. Entomol. 63(3^:976-

978. illus. refs.

Gates, M. D. 1968. Behavioral and physiological aspect.*

of mating and oviposition by the adult western com root-

worm, Diabrotica virgifera LcContc. Ph.D. Diss., L'ni-

vrrsity of Nebraska. 99 p. illus. refs.

CiiANDLKR, J. H., G. J. MisicK. and M. L. F.mri hild.

1966. Apparatus and procedure for separation of com
rootwomi eggs from soil. J. Econ. Entomol. 59(6) :1409-

1410. illus. refs.

Chiang, H. C. 1965. Research on com rootworms. Minn.

Farm Home Sci. 22(3) : 10-13. illus. maps.

1965. Survival of northern com rootwtjnn eggs

through one and two winters. J. Econ. Entomol. 58(3):
470-4^72. illus. refs.

1965. Temperature relation of egg develop-

ment of northern com rootwonn. Proc. N. Cent. Br.

Entomol. Soc. Amer. 20:61.

1968. Characteristics of com rootworm cgs:

sampling. Proc. N. Cent. Br. Entomol. Soc. Amer. 23 ( 1
)

:

19-20.

1970. Effects of manure applications and mite

predation on com rootwomi populations in Minnesota

J. Econ. Entomol. (i3(31 :934~936. illus. rrfs.

1973. Bionomics of the northern and v\-esteni

com rootworms. .'Vunu. Rev. Entomol. 18:47-72. illus

refs. maps.

, and R. G. Ft.vsKERD. 1965. Sampling method*



of adult populations of the corn rootworms. Proc. N.

Cent. Br. Entomol. Soc. Amer. 20:67-68. illus. refs.

, and 1969. Northrni and western

com rootworms in Minnesota. J. Minn. Acad. Sci.

36(1) :48-51. illus. refs. maps.

, J. A. MiHM, and M. B. Windels. 1972.

Temperature effects of hatching of eggs of western and
northern com rootworm. Proc. N. Cent. Br. Entomol.

Soc. Amer. 27:127-131. ilkis. refs.

, and R. S. R.^lRos. 1968. Effects on populations

of com rootworms of aldrin residues in soil four years

after application. J. Econ. Entomol. 61 (5) : 1204-1208.

illus. refs.

, , J. A. MiHAf, and M. B. Windels.
1971. Artificially infesting com with rootworms. Minn.
Sci. 27 (2): 8-9, 12. illus.

, D. A. Rasmussen, and R. Gorder. 1971.

.Sur\'ival of com rootworm larvae under minimum tillage

conditions. J. Econ. Entomol. 64(6) : 1576-1577. illus.

refs.

, and V. SissoN. 1968. Temperature relation-

ships of the development of northern corn rootworm
eggs. J. Econ. Entomol. 61(5) : 1406-1410. illus. refs.

, , and D. R.ASMUSSEN. 1969. Con-
version of results of concentrated samples to density esti-

mates of egg and lar\'al populations of the northern com
rootworm. J. Econ. Entomol. 62(3) : 578-583. illus. refs.

Chittenden, F. H. 1905. The com root-worms. U.S.

Dep. Agr. Bur. Entomol. Circ. 59. 8 p. illus. refs.

CiNEREsKi, J. E., and H. C. Chiang. 1968. The pattem
of movements of adults of the northern com rootworm
inside and outside of com fields. J. Econ. Entomol.

61(6): 1531-1536. illus. refs.

CoNAWAY, C. C, and C. O. Knowles. 1969. Metabo-
lism of diazinon-C'^ in western com rootworm beetles.

J. Econ. Entomol. 62(2) : 286-289. illus. refs.

CoNTERio, W., and R. E. Sechriest. 1969. Performance
of surface and subsurface applications of insecticides for

controlling com rootworms. Proc. N. Cent. Br. Entomol.

.Soc. .\mer. 24(1) :42.

Co.x, H. C, and J. H. Lilly. 1953. Chemical control of

the com rootworm. J. Econ. Entomol. 46(2) :217-224.

illus. refs.

Creigiiton, C. S., E. R. CuTHBiKT, Jr., and VV. F.

Reid, Jr. 1966. Fecundity of and hatch of eggs from
banded cucumber beetles treated with three aziridines:

Preliminary tests. J. Econ. Entomol. 59( 1 ) : 163-165. illus.

refs.

Cunningham, V. D. 1963. Factors that influence hatcli-

ing in Diabrotica longicornis (Say). Ph.D. Diss., Iowa
State University. 74 p. illus. refs.

, and D. C. Peters. 1963. Some factors influ-

encing hatching of northern com rootworm eggs. Proc.

N. Cent. Br. Entomol. Soc. Amer. 18:94. refs.'

, and 1964. The effect of physio-

chemical treatments on diapausing eggs of northern corn

rootworms, Diabrotica longicornis. J. I'^con. Entomol.

57(4):436-438. illus. refs.

Cuthhert, F. p., Jr., and li. \V. Davis. 1971. Factors

associated with insect resistance in sweet potatoes. J.

Econ. Entomol. 64(3) :713-717. illus. refs.

Cutkomp, L. K. 1954. Soil insects infesting field crops

in Minnesota. Proc. N. Cent. Iir. Entomol. Soc. .Amer.

9:24-25.

Davis, J. J. 1918. Popular and practical entomology. The
relation of agronomy to entomology: A practical illustra-

tion. Can. i:ntomol. 50(8) : 253-255.

143.

144.

145.

146.

147.

148.

149.

150.

151.

152.

153.

154.

155.

156.

157.

158.

Derr, R. F., D. D. Randall, and R. W. Kieckhefer.
1964. Feeding stimulant for western and northern com
rootworm adults. J. Econ Entomol. 57(6)963-965. illus.

refs.

EiBEN, G. J. 1967. A comparison of methods u.sed in

evaluating corn for corn rootworm resistance. Ph.D. Diss.,

Iowa State University. 202 p. illus. refs.

, and D. C. Peters. 1962. Rootworm and com
root development. Proc. N. Cent. Br. Entomol. Soc.

Amer. 17:124-126. illus.

_, and . _. 1965. Varietal response to root-

HiO.

161.

163.

16t.

165.

worm infestation in 1964. Proc. N. Cent. Br. Entomol.

Soc. Amer. 20:44-46.

EicHE, C. 1953. Toughest corn problem of the season.

Kans. Farmer 90:6, 30-31. illus.

Ennis, T. 1972. Meiosis in Diabrotica (Coleoptera:

Chrysomelidae) : Chiasma frequency and variation. Can.

J. Genet. Cytol. 14( 1 ) : 1 13-128. illus. refs.

Fine, H. 1953. Com rootworms can be controlled. Nebr.

Farmer 95(20): 8, 59. illus.

1955. Com rootworms are robbers. Nebr.

Farmer 97(6) : 8, 74-75. illus.

Fisher, E. H. 1956. Let's control com rootworm. Hoard's

Dairyman 101:1152.

Fitzger.\ld, p. J., and E. E. Ortman. 1964. Breeding for

resistance to \vestern com rootworm. Proc. Annu. Hybrid
Com Ind.-Res. Conf. 19:46-60. illus. refs.

, and 1965. Two-year performance of

inbreds and their single crosses grown under com root-

worm infestation. Proc. N. Cent. Br. Entomol. Soc.

Amer. 20:46-47. illus.

, , and T. F. Br.\nson. 1968. Evalua-

tion of mechanical damage to roots of commercial
varieties of com {Zea 7nays L.). Crop Sci. 8(4) :419-421.

illus. refs.

Flint, W. P. 1914. On the capture of living insects by
the cornfield ant {Lasius niger Amcricanus) . J. Econ.

Entomol. 7:476-478.

, et al. 1932/1933. Entomology investigations.

III. Agr. Exp. Sta. Annu. Rep. 46:137-163. illus.

, et al. 1933/1934. Entomology investigations.

111. Agr. Exp. Sta. Annu. Rep. 47:137-i62. illus.

Forbes, S. A. 1882. The corn-root worm. (Diabrotica

longicornis. Say). In: Illinois crops for 1882. III. Dep.
Agr. Circ. 94:122.

1882. The com root-\\orni. [Diahrolica longi-

cornis. Say). Order Coleoptera. Family Chr)sonielidae.

111. State Entomol. Annu. Rep. 12:10-31. illus.

1885. Introduction. Entomological calendar.

III. State Entomol. Annu. Rep. 14:3-8.

1886. The Entomological Record for 1885. In:

Miscellaneous essays on economic entomology by the

.State Entomologist and his entomological assistants. H.
W. Rokker, Springfield, III. p. 1-25. refs.

1891/1892. Injuries to the com plant and its

products. In: A monograph of insect injiu'ics to Indian

com. Part I. III. State Entomol. .Annu. Rep. 18:7-171.

illus. refs.

1896. Insect injuries to the .seed and root of

Indian com. 111. Agr. Exp. Sta. I'.ull. -14:209-296. illus.

refs.

1905. The root-worm beetles. Diabrotica. III.

State Entomol. i\nm\. Rep. 23:187-189. illus.

1915. Life histoi-)- and habits of the northem
com root-worm [Diabrotica longicornis Sav"). 111. .Slate

Entomol. Annu. Rep. 28:80-86. illus.



166. 1927. The general entomological ecology of

the Indian com plant. Bull. 111. State Natur. Hi.st. Surv.

16(7):447-457. refs.

Frknch, G. H. 1882. The corn-root worm. [Diabrotica

longicornis. Say). 111. State Entomol. Annu. Rep. 11:

65-72.

G.ARMAN, H. 1891. On the life history of Diabrotica 12-

punctata. P,syche 6:28-30, 44-49. illus.

1907. The com root-worms. Ky. Agr. Exp.

Sta. Bull. 130:42-46.

Geigy Chemical Corporation. 1965. Resistant com
rootworm control. Geigy Agr. Chem. 100-203. 6 p.

Gentry, J. W. 1955. Beetle pest conditions. Coleopt.

Bull. 9(2): 25.

George, B. W. 1963. Experiments on egg hatching and
the use of artificial diets for the western com rootworm.
Proc. N. Cent. Br. Entomol. See. Amer. 18:94-95.

, and A. M. Hintz. 1966. Immature stages of

the western com rootworm. J. Econ. Entomol. 59(5):
1139-1142. illus. refs.

_, and E. E. Ortman. 1965. Rearing the western

167.

168.

169.

#170.

171.

172.

173.

174.

175.

176.

177.

178.

179.

com rootworm in the laboratory. J. Econ. Entomol.
58(2):375-377. illus. refs.

Gerr.^rd, D. J., and H. C. Chiang. 1970. Density esti-

mation of com rootworm egg populations based upon
frequency of occurrence. Ecology 51 (2) : 237-245. illus.

refs.

Gillette, C. P. 1912. Diabrotica virgifera Lee. as a com
root-worm. J. Econ. Entomol. 5(2) :364-366. illus. refs.

1921. Colorado corn root-worm, Diabrotica

virgifera Lee. In: 12th annual report of the .State Ento-
mologist of Colorado for the year 1920. Colo. State

Entomol. Circ. 34:26. illus. refs.

Gould, G. E. 1971. The com rootworm problem in In-

diana. Proc. Indiana Acad. Sci. 80:267-273. illus. maps.

, N. P. Carlson, and L. Walker. 1970. Aldrin

tolerance in Indiana corn rootworms. J. Econ. Entomol.

63(4): 1318-1319. illus. refs.

#180. Gr.\nados, R. G. 1967. Seleccion de fuentes de resisten-

cia en la infloresccncia femenina del maiz a Diabrotica
spp. [Selection of sources of resistance to Diabrotica spp.

in the female inflorescences of maize.] In: VI Congrcso
Nacional de Entomologia organizado por la Sociedad
Mexicana de Entomologia. Folia Entomol. Mex. 18-19:

38-39.

#181. Gunderson, H. 1963. Com rootuorni control, 1964.

Iowa State Univ. Coop. Ext. Serv. Paniph. IC-384.

182. 1964. Proposal on uniform .sampling technique

for rootworm eggs. Proc. N. Cent. Br. Entomol. Soc.

Amer. 19:97.

183. 1965. Farmer reaction to soil insects, western
com rootworms and organophosphorus insecticides.

Proc. N. Cent. Br. Knlnmo'l. Soc. Amer. 20:129-130.

#184. . , and J. II. Lilly. 1952. Control corn root-

worms. Iowa Stale CVilI. Agr. Ext. Scrw Pamph. 178.

[4 p.]

185. Gunderson, H. L. 19()4. Western com rootworm is

moving east. Hoard's Dairynian 109:555. ilhis.

186. Guss, P. L. 1969. Lipolysis of triglycerides during cold

storage of eggs of corn rootworms. Ann. Entomol. Soc.

Amer. 62(3) : 675-676. illus. refs.

187. , and J. L. Krysan. 1972. Estera.ses and the

identification of lipases from eggs of Diabrotica undccim-
punctata Iwwardi and D. virqifcra. J. Insect Phvsiol.

18(6): 1181-1 195. illus. ref.s.

188. Hagen, a. F., and F. N. Anderson. 1967. Nutrient

190.

191.

192.

193.

194.

195.

196.

197.

198.

199.

200.

201.

202.

203.

204.

205.

206.

207.

208.

209.

imbalance and leaf pubescence in com as factors influ-

encing leaf injury by the adult western com rootworm.

J. Econ. Entomol. 60(4) : 1071-1073. illus. refs.

Hamilto.n, E. W. 1965. Aldrin resistance in com root-

worm beetles. J. Econ. Entomol. 58(2) : 296-300. illus.

refs. maps.

1966. LD50's for aldrin against resistant larvae

and adults of western com rootworm. J. Econ. Entomol.
59(2):473-474. illus. refs.

1968. Pseudomonas aeruginosa in species of

Diabrotica. J. Invcnebr. Pathol. 12(12) : 188-191. illus.

refs.

1971. Relative toxicitv of aldrin and dieldrin.

J. Agr. Food Chem. 19(5) : 863-864. illus. refs.

Hantsbarger, Vs. M. 1969. Field trials to control west-

em com rootworm in Colorado. Proc. N. Cent. Br.

Entomol. Soc. .\mer. 24(2) : 132-133. illus.

Haseman, L. 1920. Insect pests of field crops. Mo. Agr.

Exp. Sta. Bull. 1 70. 39 p. illus.

Hill, R. E. 1948. Chemical control of soil insects, a.

Com rootworms. Proc. N. Cent. Br. .\mer. .\ssoc. Econ.
Entomol. 3:22-23.

1949. Soil treatments for com rootworm con-
trol. Proc. N. Cent. Br. Entomol. Soc. Amer. 4:46-47.

1967. Changes in distribution and dominance
of rootwomi species in Nebraska, 1948-1966. Proc. X.
Cent. Br. Entomol. Soc. Amer. 22: 163-16-1-.

, E. Hlxson, and M. H. Muma. 1948. Control
of com rootworms with insecticides. Nebr. Agr. E.\p. Sta.

Annu. Rep. 61:53-55. illus.

, , and 1948. Com rootworm
control tests with benzene hexachloride, DDT, nitiogCB

fertilizers and crop rotations. J. Econ. Entomol. 41(3):
392-401. illus. refs.

Hills, T. M. 1970. Comparative factors affecting chemi-
cal control of \vestem com rootworm larvae. Ph.D. Dia,
Iowa State L'niversity. 100 p. illus. refs

. , and D. C. Peters. 1969. Methods of applying.

insecticides for control of com rootwomi lar\ac. Proc n.
Cent. Br. Entomol. Soc. Amer. 24(1 ):41.

, and 1971. A method of evaluating

postplanting insecticide treatments for control of western

corn rootworm lar\ac. J. Econ. Entomol. 64(3) : 764-765.

illus. refs.

. , and 1972. Methods of applying in-

secticides for controlling \vestem com rootx\orm larvae.

J. Econ. Entomol. 65(6) : 1714-1718. illus. refs.

, , and E. C. Berry. 1972. Timing of

in.secticidal applications to control the western com root-

worm and the European com borer. J. Econ. Entomol.

65(6): 1697-1700. illus. ref.s.

, and \V. G. Ixively. 1972. .Applica-

tion equipment and techniques used in the evaluation of

granular insecticides for control of westem com root-

worm lar\-ae. J. Econ. Entomol. 65(4) : 1 1 16-1 1 19. illa<

Hintz, A. M., and B. AV. George. 1964. Studies on the

de\-eIopment of Diabrotica virgifera Lcc. Proc. N". Cent

Br. Entomol. Soc. .Amer. 19:93.

. , and 1965. Hybridization of northern

and westem com rootworms. Proc. N. Cent. Br. Entomol
Soc. Amer. 20:61.

, and 1967. Laboratorv' experiments

on hybridization of Diabrotica species. Proc. N. Cent.

Br. Entomol. Soc. .Amer. 22:96.

HixsoN, E., R. E. Hiu.. and ^^ H. Mima. 1947. Corn
rootworms. Nebr. Agr. Exp. Sta. Annu. Rep. 60:52-53.



210.

211.

212.

213.

214.

215.

216.

217.

218.

219.

220.

: 221.

; 222.

223.

\ 224.

1
225.

i

1 226.

I

227.

' 228.

1229.

I

1230.

lUsi.

and 1950. Responses of

com varieties to chemical control of com rootworms.

Nebr. Agr. Exp. Sta. Annu. Rep. 63:81-82.

, M. H. Mu.M.A, and R. E. Hill. 1949. Com
rootworni control and distribution. Nebr. Agr. Exp. Sta.

Annu. Rep. 62:67.

, , and 1949. Corn root-

worm control in Nebraska. Univ. Nebr. Agr. E.\t. Ser\-.

E.G. 1506. 4 p. illus.

Hor.RNKR, J. L. 1925. Colorado corn root-worm,

Diabroiica virgifera Lee. In: 16th annual report of the

State Entomologist of Colorado for 1924. Colo. State

Entomol. Circ. 47:17-18. illus.

HoF.MEVER, K. 1964. How to check for corn rootworms.

Wallaces' Farmer & Iowa Homestead 89( 1
1 ) :38. illus.

1964. What farmers plan to do for corn root-

worms. Wallaces' Farmer & Iowa Homestead 89(8) :

52-53.

HoLDF.N, P. G. 1916. The com root worm pest. Breeder's

Gaz. 70(8):271-272. illus.

Horn, G. H. 1893. The Galerucini of Boreal America.

Trans. Amer. Entomol. Soc. 20:57-136.

Howard, C. W. 1916. Three important in.sect pe.sts. J.

Econ. Entomol. 9(1):236.

Ho\VF., W. L., and M. P. Brixton. 1970. .Some observa-

tions of the northern corn rootworm and root rot damage
complex in field com. Proc. N. Cent. Br. Entomol. Soc.

Amer. 25(2) : 95-96. illas. refs.

, and B. W. George. 1966. Com rootworms. In:

C. N. Smith, Ed., Insect colonization and mass produc-

tion. Academic Press Inc., New York. p. 367-383. illus.

refs.

, and D. E. KuHLMAN. 1968. Greenhouse
studies of soil type, moisture and compactness affecting

oviposition of the westem com rootworm. Proc. N. Cent.

Br. Entomol. Soc. Amer. 23:22.

, E. E. Ortnl\n, and B. W. Georgk. 1963.

Ob.ser\'ations of the northern and westem com root-

worms in South Dakota. Proc. N. Cent. Br. Entomol.

Soc. Amor. 18:83.

, and J. Shaw. 1972. Soil sampling techniques

for estimating rootworm egg populations. Proc. N. Cent.

Br. Entomol." Soc. Amer. 27:123-127. illus. refs.

Hunt, T. F. 1886. Partial economic bibliography of

Indian com insects. In: Illinois State Entomologist. Mis-

cellaneous essays on economic entomology. II. W.
Rokker, Springfield, III. p. 57-126.

IsELV, D. 1942. Insect problems resulting from changes

in agriculture in Arkansas. J. Econ. Entomol. 35(4) :473-

477. refs.

IsHiDA, M., and P. A. Dah.m. 1965. Metabolism of

benzene hexachloride isomers and related compounds in

vitro. I. Properties and distribution of the enzyme. J.

Econ. Entomol. 58(3) : 383-392. illu.s. refs.

IvANOFF, S. S. 1933. Bacterial wilt of corn. Phytopathol-

ogy 23(1):18.

Jansen, W. P., and R. Staple.s. 1971. Specificity of

transmission of cowpca mosaic virus by species within

the subfamily Galerucinae, family Chrysomrlidae.
J.

Econ. Entomol. 64(2) :365-367. illus. refs.

Jantz, O. K. 1968. Dasanit insecticide for superior con-

trol of com rootworm. Down to Earth 23(4):22-26.
illus. refs.

1969. Dasanit insecticide performance during

1968 for com rootworm control. Down to Earth 25(1):
32-35. illus. refs.

Johnson, R. R. 1969. C!om rootworm lai-val damage as

a measure of percent lodge potential. Proc. N. Cent. Br.

Entomol. Soc. Amer. 24(2) : 135-137. illus. refs.

#232. Kantack, B. H. 1964. Com rootworm control in South

Dakota— 1964. S. Dak. .State Coll. Agr. Ext. FS-180.

4 p. maps.

1964. Western com rootworm in South Da-#233.

234.

235.

#236.

#237.

238.

239.

240.

241.

242.

243.

244.

245.

246.

247.

248.

249.

250.

251.

252.

kota. Crop Qual. Counc. Ext. Conf. Rep. 1964:16-17.

1965. Westem com rootworm in South Da-
kota. Proc. N. Cent. Br. Kntomol. Soc. Amer. 20:62-63.

maps.

1967. Com rootworm control. Ext. Ser\'. Rev.

38(1) :6-7. illus.

^, and R. J. Wal.stro.m. 1965. Com rootworm
control in South Dakota, 1965. .S. Dak. State Univ. Coop.
Ext. FS-263. 4 p. maps.

, et al. 1968. Com rootworm control in South
Dakota with notes on wireworm and cutworm control.

S. Dak. State Univ. Coop. Ext. FS-428. 6 p.

ICvuFMANN, D. L. 1966. A study of the field behavior of

adult Diabroiica virgifera Lee. and Diabrotica longi-

cornis (Say) (Coleoptera: Chrysomelidae). Ph.D. Diss.,

Kansas State University, Manhattan. 57 p. illus. refs.

maps.

Kirk, V. M., C. O. Calkins, and F. J. Post. 1968. Ovi-

position preferences of western corn rootworms for vari-

ous soil surface conditions. J. Econ. Entomol. 61(5):
1322-1324. illus. refs.

Krvsan, J. L. 1972. Embryonic stage of Diabrotica

virgifera (Coleoptera: Chrysomelidae) at diapau.se. Ann.
Entomol. Soc. Amer. 65(3) : 768-769. illus. refs.

KuHLMAN, D. E. 1970. Bionomics of Diabrotica longi-

cornis (Say) and Diabrotica virgifera LeConte (Coleop-

tera: Chrysomelidae). Ph.D. Diss., University of Illinois.

122 p. illus, refs.

, W. L. Howe, and W. H. Luckmann. 1970.

Development of immature stages of the westem com
rootworm at varied temperatures. Proc. N. Cent. Br.

Entomol. Soc. Amer. 25(2):93-95. illus. refs.

Landis, W. R. 1971. The effect of carbofuran on stalk

rot of com. Plant Dis. Rep. 55(7) : 634-638. illus. refs.

Lawson, D. E. 1964. Rootworm egg distribution in com
fields. Proc. N. Cent. Br. Entomol. Soc. Amer. 19:92.

1967. Prediction of com rootworm infestation

by egg sampling. Proc. N. Cent. Br. Entomol. Soc. Amer.
22:94.

1968. Predicting rootworm infestations by soil

sampling for eggs. Proc. N. Cent. Br. Entomol. Soc.

Amer. 23(2): 112. illus.

, and G. T. Weekman. 1963. Sampling tech-

niques for eggs of Diabrotica vergijera LeC. Proc. N.
Cent. Br. Entomol. Soc. Amer. 18:99.

. , and 1966. A method of recovering

eggs of the westem com rootworm from the .soil. J. Econ.
Entomol. 59(3) : 657-659. illu.s.

LeConte, J. L. 1865. On the species of Galeruca and
allied genera inhabiting North America. Proc. Acad.
Natur. .Sci. Philadelphia' 17 : 204-222. refs.

1868. New Coleoptera collected on the suiTpy

for the extension of the Union Pacific Railway, E. D.
from Kansas to Fort Craig, New Mexico. Trans, .\nier.

Entomol. Soc. 2:49-59.

Lilly, J. II. 1951. Rootworms are yield robbers. Suc-

cessful Farming 49(4): 46, 185-187. illus.

1954. Insecticidal control of the com root-

worm in 1953.
J.

Econ. Entomol. 47(4) :651-658. illus.

refs.



253.

254.

255.

256.

257.

258.

#259.

260.

#261.

262.

263.

264.

265.

266.

267.

268.

269.

270.

271.

272.

273.

#274.

275.

276.

. 1954. Rootworm . . . big cau.se of down com.
Successful Farming 52(10) :28. illus.

1955. Recent developments in the use of soil

insecticides. FAO Plant Prot. Bull. 3(6) :81-85. illus. refs.

1956. Soil insects and their control. .Annu.

Rev. Entomol. 1 : 203-222. illus. refs.

, and H. Gunderson. 1952. Fighting the com
ringworm. Co-op Grain Quart. 10(3): 77-79. illus.

, and 1952. Fighting the com root-

worm. Iowa Farm Sci. 6(8) : 18-19. illus.

Linn, A. 1965. New weapons rout the rootworm. Farm
Quart. 20(1) : 104-105, 186, 188-190. illus.

LiTTLK, R. J. 1968. You may have to contend with north-

em com rootworm. Agway Coop. 4(4): 14-15.

LoFGREN, J. 1974. Controlling com rootworms. Minn.
Agr. Ext. Fact Sheet Entomol. 14. (Rev.) 2 p. illus.

LoFGREN, J. A. 1964. The western com rootworm in

Minnesota. Commer. West 127(8) :22-23. maps.

LoNNQULST, J. H., and T. A. Kiesselback. 1948. Com
rootworm .studies. Ncbr. Agr. Exp. Sta. Annu. Rep.
61:18.

McBride, D. K. 1972. Com rootworm control trials-

1971. N. Dak. Farm Res. 29(6): 26-27. illus.

Marsden, D. H. 1966. New com pest invades the north-

east. Agway Coop. 2(4) :7. illus.

Matteson, J. W. 1966. Flotation technique for extract-

ing eggs of Diabrotica spp. and other organisms from
.soil. J. Econ. Entomol. 59(1 ) :233-224. illus. refs.

, C. O. Calkins, and W. L. Howe. 1965. The
effect of tillage practices on com rootworm populations.

Proc. N. Cent. Br. Entomol. Soc. Amer. 20:46.

, , and 1972. Control of

northern and western corn rootvvorms, Diabrotica longi-

cornis (Say) and D. virgifcra LeConte (Coleoptcra:

Chiysomelidae) , corn yield data, and weed control

afforded by certain tillage practices. J. Kans. Entomol.
Soc. 45(4):516-520. illus. refs.

Melhus, I. E., R. H. Painter, and F. O. Smith. 1954.

A search for resistance to the injury cau.sed by species of

Diabrotica in the corns of Guatemala. Iowa State Coll.

J. Sci. 29(l):75-94. illus. refs.

Mendoza, C. E., and D. C. Peters. 1963. Mass rearing

southern com rootworms. Proc. N. Cent. Br. Entomol.
Soc. Amer. 18:92-93. refs.

, and 1964. .Species difTcrcntiatiim

among mature larvae of Diabrotica undccimjnmctata
howardi, D. virgifera, and D. longicornis. J. Kans.
Entomol. Soc. 37(2) : 123-125. illus. refs.

Metcai.f, C. L., and VV. P. Flint. 1939. Destructive

and useful insects, their habits and control. McGraw-
Hill Book Company, Inc., New York. 2nd cd. 918 p.

illus. refs.

, and 1962. Dcstructi\e and useful

insects, their habits and control. McGrau-Ilill liocik

Company, Inc., New York. 4th ed. revised by R. L. Mrt-
calf. 1087 p. illus. refs.

Meyer, R. W., and J. V. Osmund. 1970. Insects and
other arthropods of economic importance in Indiana

during 1970. Proc. Indiana Arad. Sci. 80:286-298. refs.

maps.

Muma, M. II. 1947. Controlling corn rootworms on irri-

gated lands. Irrig. Farmer 5(5) : 1, 4.

, R. E. Hill, and E. Hixson. 1949. Soil treat-

ments for com rootworm control.
J.

Econ. I'.ntomol.

42(5): 822-824. illus. refs.

MuNSON, J. D. 1967. Preliminary iinestig.uions of post-

277.

278.

279.

280.

emergence applications of granular insecticides for com
rootworm control. Proc. N. Cent. Br. Entomol. Soc.
Amer. 22:94.

1968. Results of 1967 com rootworm control

experiments in Nebra.ska. Proc. X. Cent. Br. Entomol.
.Soc. Amer. 23(1 ):22.

1970. Insecticidal control of com rootworm
larvae in Nebraska. Ph.D. Diss., University of Nebraska.
99 p. illus. refs.

, and T. J. Helms. 1970. Field evaluation of

a nematode fDD-136 for control of com rootworm
larvae. Proc. X. Cent. Br. Entomol. Soc. .Vmcr. 25(2;:
97-99. illus. refs.

and R. E. Hill. 1970. Insecticides applied at

planting time for control of com rootworm larvae in

Nebraska. J. Econ. Entomol. 63(5) : 1614-1617. illus.

refs.

MuNSON, R. E. 1967. Control of both the European
com borer and com rootworms with one application of

insecticide. Ph.D. Diss., Iowa State University. 85 p.

illus. refs.

_, T. A. Brindlev, D. C. Peters, and \V. G.

283,

28k

285.

288.

289.

290.

293.

294.

295.

Lovely. 1970. Control of both the European com borer

and western com rootworms \%ith one application of

insecticide. J. Econ. Entomol. 63(2) : 385-390. illus. refs.

, D. C. Peters, T. .\. Brixdley, \V. G.
Lovely, and R. D. J.\cksox. 1966. Control of European
com borers and com rootworms with a single insecticide

application. Proc. N. Cent. Br. Elntomol. Soc. .-Vmer.

21:51.

MusiCK, G. J. 1969. Investigations of the ecology- and
control of western com rootworm in Mi.ssouri. Ph.D.
Diss., LTniversity of Mi.ssouri. 184 p. illus. refs.

1971. Suppression of adult northern com root-

womi populations with insecticides. J. Econ. Entomol.
64(l):70-72. illus. refs.

, and D. L. Collins. 1971. Northern com root-

u-orai affected by tillage. Ohio Re]). Res. De\elop.

56(6):88-91. illus.

, and M. L. Fairciiild. 1967. Preliminary

study on the effect of date of planting and timing of

insecticide application for westem com rootworm larval

control. Proc. N. Cent. Br. Entomol. Soc. .\mer. 22:94.

, and 1967. Preliminary study on
.some of the factors affecting control of western com
rootworm Iar\ae with soil insecticides. J. Econ. Entomol.

60(6): 1522-1525. illus. refs.

, and 1968. Comparison of applica-

tion rates of some soil insecticides for control of western

com rootworm lanae in Missouri. J. Econ. Entomol.

61 (5): 1188-1 189. illus. refs.

, and 1970. Field emergence cage for

com rootworm adults. J. Econ. Entomol. 63(5) : 1710-

1711. illus.

, and 1971. Field studies on rate of

hatch of westem com rootworm eggs in Mi.ssouri during

1965-1968. J. Econ. Entomol. 64(i):9-ll. illus. refs.

Olson, L. A. 1971. Com rootwonn influences on com
\arieties at selected plant population and soil fenility

levels. Ph.D. Diss., Iowa State L'nivcrsity. 176 p. illus.

lefs.

G. J. EiBEN, and D. C. Peters. 1965. Crop
sequence inlluences on rootworm damage. Proc. N. Cent.

Br. Entomol. Soc. Amer. 20:42-44. illus.

Ortman, E. E., and P. J. FrrzGKRAi.n. 1964. The com
rootworm problem. S. Com Impr. Coiif. Rep. 19:37-41.

, and 1964. Developments in com

10



296.

297,

300.

301.

302.

303.

304.

305.

306.

307.

308.

'309.

310.

'311.

312.

313.

1314.

rootworm research. Proc. Annu. Hybrid Com Ind.-Rcs.

Conf. 19:38-45. illus. refs. maps.

, and 1964. Evaluation of com in-

breds for resi.stance to com rootworm. Proc. N. Cent. Br.

Entomol. Soc. Amer. 19:92. illus.

, and E. D. Gerloff. 1970. Rootworm resis-

tance: Problems in measuring and its relationship to per-

formance. 25th Com Sorghum Res. Conf. p. 161-174.

illus. refs.

, and B. H. K.-\nt.'\ck. 1972. Are rootwornis a

threat to your crop this year? Farm Quart. 27( 1 ) : 12-14.

illus. maps.

, D. C. Peters, and P. J. Fitzgerald. 1968.

\'ertical-pull technique for evaluating tolerance of corn

root systems to northern and western com rootwornis.

J. Econ. Entomol. 61 (2) :373-375. illus. refs.

OsMUN, J. V. 1958. Insects and other arthropods of

economic importance in Indiana in 1958. Proc. Indiana

Acad. Sci. 68:190-195.

Owens, J. C. 1971. Selection for com rootworm toler-

ance in maize. Ph.D. Diss., Iowa State University. 90 p.

illus. refs.

P.\DiLL.\, A. R. 1966. Efecto de telodrin y aldrin sobre

las plagas del maiz de temporal en los suelos de El Bajio.

[The effect of isobenzan and aldrin on the soil pests of

non-irrigated maize in El Bajio.] Agr. Tec. Mcx. 2(6) :

270-272. illus. refs.

Painter, R. H. 1951. Resistance to in.sects in com. In:

Insect resistance in crop plants. The Macmillan Co.,

New York. p. 193-274. illus. refs.

Palmer, L. T. 1968. The ecological relationships of

Diabrotica longicornis, Aleloidogyne incognita and Pra-

tylenchus spp. in the Fusarium root rot complex of

7,ea mays. Ph.D. Diss., University of Minnesota. 75 p.

illus. refs.

, and T. Ko^tMEDAHL. 1967. Diabrotica longi-

cornis as a vector for Fusarium 77ioniliforme causing root

rot of com. Phytopathology 57(8) :825.

, and 1968. The Fusarium root rot

complex of Zca ynays as affected by Diabrotica longi-

cornis, the northern corn rootworm. Phytopathology

58(8): 1062.

, and 1969. Root-infecting Fusarium
species in relation to rootworm infestations in com.
Phytopathology 59(1 1 ): 1613-1617. illus. refs.

P.\Tn,, K. K. 1965. The bionomics of northern corn root-

worm. Ph.D. Diss., University of Wisconsin. 130 p. illus.

refs.

, and J. W. Apple. 1965. Insecticidal evaluation

again.st chlorinated hydrocarbon resistant northern com
rootworm. Proc. N. Cent. Br. Entomol. Soc. Amer. 20:

56-57. illus. refs.

_, and 1966. Chlorinated hydrocarbon
resistant northern com rootworm in Wisconsin. J. Econ.

Entomol. 59(3) : 522-525. illus. refs.

and 1967. Ecological .studies on the

eggs of the northern corn rootworm. J. Econ. Entomol.

60(2):496-500. illus. refs.

Peters, D. C. 1963. Economic life histories of com root-

worms in the Com Belt. Proc. N. Cent. Br. Entomol.

Soc. Amer. 18:79.

1964. The influence of cultural practices on

western com rootworm infestations in Iowa during 19f)3.

Proc. N. Cent. Br. Entomol. Soc. Amer. 19:94-95. illus.

1964. Recent results of soil insecticide tests in

Iowa. Proc. N. Cent. Br. Entomol. Soc. .Xmer. 19:95-97.

illus.

315. 1965. Chemical control of resistant corn root-

worms in Iowa. Proc. N. Cent. Br. Entomol. Soc. Amer.
20:58-61. illus.

316. 1968. Planting vs. cultivation treatments for

control of com rootworm larvae. Proc. N. Cent. Br.

Entomol. Soc. Amer. 23(2) : 107-108.

317. 1969. Some results from a "rootworm scout-

ing" program. Proc. N. Cent. Br. Entomol. Soc. Amer.

24(2): 142-143. illus. refs.

318. , and H. E. Barton. 1969. Systena frontalis

larvae in corn roots. J. Econ. Entomol. 62(5) : 1232-1233.

illus. refs.

319. , and C. C. Burkhardt. 1961. Com insect sur-

veys for survey entomologists. Proc. N. Cent. Br. Entomol.

Soc. Amer. 16:114-116. illus. refs. maps.

320. , and W. G. Lovely. 1962. Granular formula-

tions of aldrin and heptachlor for northern rootworm
control. Proc. N. Cent. Br. Entomol. Soc. Amer. 17:44-

45.

321. Pettit, R. H. 1924/1925. Report of the Section of Ento-

mology. In: Thirty-sixth annual report of the Michigan
Agricultural Experiment Station for the year ending

Jime 30, 1925. Mich. State Bd. Agr. Annu. Rep. 64:

217-225. illus. refs.

322. Petty, H. B., D. E. Kuhlman, and R. E. Sechriest.

1969. Com yield lo.sses correlated with rootworm larval

populations, 1968. Proc. N. Cent. Br. Entomol. Soc.

Amer. 24(2) : 141-142. illus.

323. , and S. Moore, III. 1959. Profitable control of

underground com insects. Univ. 111. Coop. Ext. Serv.

Circ. 805. 8 p. illus.

324. Pouvka, J. B. 1967. Evaluation of com rootworm con-

trol in Ohio in 1966. Proc. N. Cent. Br. Entomol. Soc.

Amer. 22:94.

325. 1967. How Ohio farmers control northern com
rootwornis. Ohio Rep. Res. Develop. 52(1) :8-9. illus.

326. , and O. K. Hedden. 1968. Determining po-

tential com rootworm populations and residual effective-

ness of insecticides. Ohio Agr. Res. Dc\clop. Center Res.

Circ. 160. 12 p. illus.

327. , , and D. Reichard. 1969. Effective-

ness of insecticide placement in controlling northern com
rootworm in Ohio. Pestic. Inst. News 22(2) :50, 52. illus.

328. , R. P. Holdswortii, and W. Lyon. 1965.

Northern com rootworm situation in Ohio. Ohio Rep.

Res. Develop. 50(4) :60-61. illus.

329. Poos, F. W., and C. Elliott. 1936. Certain insect vectors

of Aplanobacter stcwarti. J. Agr. Res. 52(8) : 585-608.

illus. refs.

330. Pruess, K. p., G. T. Weekman, and B. R. So.mer-

iioi.DER. 1968. Western com rootworm egg distribution

and adult emergence under two coiti tillage systems. J.

Econ. Entomol. "61 (5) : 1424-1427. illus. refs".

331. Raros, R. S., and F. G. Hoi.daway. 1968. A simple

method for collecting eggs of the northcm com rootworm
in the laboratory. J. Econ, Entomol. 61 (6) : 1767-1768.

illus.

332. Rasmussen, D. E., and II. C:. Chiano. 1967. Effects of

.some agronomic practices on com rootworm populations.

Proc. N. Cent. Br. Entomol. Soc. .^nicr. 22:95.

333. Rathburn, J. 1947. Com rootworm damage widespread
over the Cornbelt. Successful Farming 45(4) :54, 56.

illus.

334. Reissig, W. H., and G. E. Wilde. 1971. Feeding re-

sponses of western corn rootworm on silks of fifteen

genetic .sources of com. J. Kans. l^ntomol. Soc. 44(4)

:

479-483. illus. refs.

11



335. Remv, K. 1963. Resistant com rootvvorms. Wallaces'

Farmer & Iowa Homestead 88(24) : 14. illus. maps.

336. 1964. Waging war on com rootworms. Wal- 359.

laces' Farmer & Iowa Homestead 89(7):94-95. illus.

337. 1964. Ways to control soil insects in your 360.

1964 comficlds. Wallaces' Farmer & Iowa Homestead

89(6): 106. maps.

338. RiLEV, C. V. 1878. Report of the Entomologi.st. U.S.

Commr. Agr. Annu. Rep. 1878:207-209. #361.

339. ,
1880. A new enemy to corn— the long-homed

Diabrotica. Amer. Entomol. 3(1) :247. 352.

340. 1891. On the habits and life history of Diabro-

tica 12-punctata. Insect Life 4(3-4) : 104-108. illus.

341. RiMANDO, L. C, R. A., Corey, and Y. P. Sun. 1966. 363.

Mass rearing of the western spotted cucumber beetle. J.

Econ. Entomol. 59( 1 ) : 230-231. illus. refs.

342. RiTc.HER, p. O. 1949. Injury to com silks by northern 354.

com rootworm beetles. Proc. N. Cent. Br. .^mer. Assoc.

Econ. Entomol. 4:48-49.

343. RosELLE, R. E. 1960. Com rootworm control problems. 355
Proc. Annu. Hybrid Com Ind.-Res. Conf. 15:30-34. illus.

refs.

344. 1963. Problems and progress in w-estem com
rootworm control. Agr. Chem. 18(11) :28-29, 115. illus. 355

345. 1967. LV Sevin for rootworm control. Proc. N.

Cent. Br. Entomol. Soc. Amer. 22:95.

346. , and G. T. Weekman. 1964. Com rootworm 367.

control. Univ. Nebr. Agr. Ext. Serv. E. C. 64-1596. 5 p.

illus.

347. , and 1965. Com rootworm control. 353
Univ. Nebr. Agr. Ext. Serv. E. C. 65-1596 (Rev.). 8 p.

illus.

348. Rowley, W. A., and D. C. Peters. 1972. Scanning elec-

tron niicro.scopy of the eggshell of four species of 359.

Diabrotica (Coleoptera: Chrysonielidae). Ann. Entomol.

Soc. Amer. 65(5) : 1 188-1191. illus. refs.

349. RuppEL, R. F. 1972. The com rootworm. Mich. State 379
Univ. Coop. Ext. Serv. Ext. Bull. E-736. 4 p. illus.

350. Rus.sELL, W. A., L. H. Penny, W. D. Guthrie, and 371

F. F. DicKE. 1971. Registration of maize germplasm
inbreds. Crop Sci. 11(1): 140.

351. Sacher, R. M., Ludvik, G. F., and Demino, J. M. 1972. 372.

Bioactivity and persistence of some parathion formula-

tions in soil. J. Econ. Entomol. 65(2) : 329-332. illus. refs.

352. Saunders, W. 1881. Annual address of the president of 373
the Entomological Society of Ontario. Entomol. Soc.

Ont. Annu. Rep. 12:5-9.

353. Sav, T. 1824. Descriptions of coleopterous insects col- 374
lectcd in the late expedition to the Rocky Mountains,

performed l)y order of Mr. Calhoun, .Secretary of War,
under the command of Major Long. J. .\cad. Natur. Sci.

Philadelphia 3(2) :403-462.
375

351-. .Scott, L. B. 1946. Unusual occiurcncc of the com root-

worm in 'l'ennes.sep. J. Econ. Entomol. 39(3) :402. illus.

355. .Sechrie.st, R. E. 1968. Field evaluation of insecticides

for control of rootworm laivac in Illinois comtlelds. Proc. 375
N. Cent. Br. Enlomol. .Soc. Amer. 23(2) : 1 13-1 1 7. illus.

refs.

356. 1969. Ob.scrvations on the biology and be-

havior of com rootworms. Proc. N. Cent. Br. Entomol.

Soc. Amer. 24(1) :41. 377.

357. . 1969. Observations on the biology and be-

havior of corn rootworms. Proc. N. Cent. Br. Entomol.

Soc. Amer. 24(2) : 129-131. illus. refs. 37R.

358. , and W. Conterio. 1968. Subsurface applica-

tion of granular insecticides to control northern com root-

worm larvae. Proc. N. Cent. Br. Ejitomol. Soc. Amer.
23(2): 108-1 12. illus.

SEiNt, D. 1963. Tough rootworms damage Midwest com.
Farm J. 87(9) :44.

Shank. D. B., D. W. Be.attv, P. H. FrrzcKR-MD, and
E. E. Ortman. 1965. .SDIO inbred com for hybrids with

resistance to com rootworm. .S. Dak. Farm Home Res.

16(1 ):4, 6. illus.

Shell Chemical Corpor.\tion. 1954. Aldrin for control

of com rootworms. Denver, Colorado. 12 p.

Short, D. 1968. Lar\al migration of the western com
rootworm. Proc. N. Cent. Br. Entomol. Soc. Amer.
23(1):20-21.

Short, D. E. 1970. Com nwtworm emergence sites in

relation to the com plant. J. Econ. Entomol. 63(3) : 1007.

illus.

1970. The relationship of oogenesis, ovarian

development and oviposition to com rootworm control.

Ph.D. Diss., University of Nebraska. 82 p. illus. refs.

, and R. E. Hill. 1972. Adult emergence,

ovarian development, and o\-iposition sequence of the

western com rootworm in Nebraska. J. Econ. Entomol.

65(3): 685-689. illus. refs.

, and R. J. Luedtke. 1970. Larval migration

of the western com rootworm. J. Econ. Entomol. 63(1, :

325-326. illus. refs.

Sifuentes, J. A., and R. H. P.\intf,r. 1964. Inheritance

of resistance to western com rootworm adults in field

com. J. Econ. Entomol. 57(4 :475-477. illus. refs.

Singh, Z.. and ^V. L. Ho\ve. 1971. Feeding, longevity.

and fecundity of the adult western com rootworm fed

artificial diets. J. Econ. Entomol. 64(5) : 1 136-1137. illus.

refs.

SissoN, V. E., and H. C. Chl^nc. 1964. The distribu-

tion of northcm corn rootworm eggs within a field. Proc.

N. Cent. Br. Entomol. Soc. .Amer. 19:93.

S.mitii, I. D. 1964. Rootworm control cost anal)-sis.

Doane's Agr. Rep. 27(35) :9-ll. illus. maps.

SMmi, P. W. 1961. Com rootworm survey methods used

in \Visconsin. Proc. N. Cent. Br. Entomol. Soc. Amer.
16:116-118. illus.

SMrrH, R. C, and G. A. Dean. 1948. The seventeenth or

1947 annual insect population summary of Kansas. J.

Kans. Entomol. Soc. 21(1) : 15-35. illus.

, and 1950. The eighteenth or 1948

annual insect population summary of Kansas. J. Kans.

Entomol. Soc. 23(1 ) : 1-16. illus.

Smfth, R. F. 1966. Distributional patterns of selected

western North American insects. The distribution of

Diabroticitcs in western North .America. Bull. Entomol.

Soc. Amer. 12(2) : 108-110. refs. maps.

, and J. F. Lwvrence. 1967. Clarification of

the status of the type specimens of Diabroticites (Coleop-

tera, Chrysonielidae. Galcrucinae). L'niv. Calif. Publ.

Entomol. 45. 174 p. illus. refs.

SMmi, S. G. 1972. The chromosomes of some chrvsonic-

lid Coleoptera: Diabroticitcs. In: C. O. Darlington and

K. R. Lewis, Eds.. Chromosomes today, \-. 3. Ixmgman
Group Ltd., Journals Division, I>ondon. p. 197-207.

illus. refs. maps.

SoRENSON. C. J. 1944. Insect problems of field-crop

seed production in the West. J. Econ. Entomol. 37(3):

371-376. illus. refs.

Sp.vckman. E. W. 1954. The effect of temperature and

chemical treatments on breaking diapause in the cggi

of com rootwonns, Diabrotica longicornis LeConte, and

12



D. virgifera (Say) (Coleoptera, Chrysomelidae). M.S.

Thesis, University of Nebraska, Lincoln. 33 p. illus. refs.

379. Stew.-krt, p. 1945. Com root worm can be checked. Seed

World 57(5) :42, 44.

380. Stoner, W. N. 1963. A mosaic virus transmitted by

beetles and a grasshopper. Phytopathology 53(8) :890.

381. 1964. Some relations of a cucurbit virus to its

insect \'ectors. Proc. N. Cent. Br. Entomol. Soc. Anier.

19:101.

382. SuTTi-.R, G. R. 1969. Treatment of corn rootuorm larvae

and adults with Bacillus thuringiensis and B. popilUac.

J. Econ. Entomol. 62(3) : 756-757. illus. refs.

383. SuTTLE, P. J., G. J. MusicK, and M. L. Fairc.hii.d. 1967.

.Study of larval migration of the \vesteni corn rootworm.

J. Econ. Entomol' 60(5): 1226-1228. illus. refs.

384. S\VENK, M. H. 1913. The principal insects injurious to

agriculture during 1911-1912. Nebr. State Entomol. Bull.

1. 104 p. illus. refs.

385. T.ATE, H. D. 1945. Com borers and corn rootworms.

Nebr. State Bd. Agr. Annu. Rep. 45:195-197. illus.

386. , and O. .S. B.are. 1946. Com rootworms. Nebr.

Agr. Exp. Sta. Annu. Rep. 59:59-60. illus.

387. , and 1946. Com rootworms. Nebr.

Agr. Exp. Sta. Bull. 381. 12 p. illus. refs.

388. , and D. Gates. 1944. Corn rootworms. Nebr.

Agr. Exp. Sta. Annu. Rep. 58:58-59. illus.

389. THO^rAs, C. 1881. New com insect-Diabrotica longi-

cornis Say. Ill- State Entomol. Annu. Rep. 10:44-46.

390. TuRPiN, F. T. 1971. A mathematical model for root-

worm damage to com in Iowa. Ph.D. Diss., Iowa State

University. 96 p. illus. refs.

391. 1971. Predicting corn rootworm damage.
Agrichem. Age. July. p. 10. illus.

392. , L. C. DuNtENiL, and D. C. Peters. 1972.

Edaphic and agronomic characters that affect potential

for rootworin damage to com in Iowa. J. Econ. Entomol.

65(6) : 1615-1619. illus. refs. maps.

393. , and D. C. Peters. 1971. Survival of southern

and western com rootworm larvae in relation to soil tex-

ture. J. Econ. Entomol. 64(6) : 1448-1451. illus. refs.

394. USDA. 1969. [Distribution of northern, southern, and
western com rootworms.] Coop. Econ. Insect Rep.

19(9): 133-137. maps.

395. USDA AoRinui.TtiRAi. Research Service and Forest
Service. 1967. Suggested guide for the use of insecticides

to control insects affecting crops, livestock, households,

stored products, forests, and forest product.s-1967. U..S.

Dep. Agr. Agr. Handb. 331. 273 p.

396. 1968. Suggested guide for the use of in.sccti-

cides to control insects affecting crops, livestock, hou.se-

holds, stored products, forests, and forest products- 1968.

U.S. Dep. Agr. Agr. Handb. 331 (Rev.). 273 p.

397. Vlai.e, E., and II. Rosado E. 1950. Control of cormoot

chrysomelids. Turrialba 1 (2) :91-92. illus.

398. Walsh, B. D. 1866. Prof. W. S. Robert.son, Kansas.

In: Answers to correspondents. Pract. Entomol. 2(1) : 10.

399. Walter, E. V. 1965. Northern com rootworm resistance

in sweet com. J. Econ. Entomol. 58(6) : 1076-1078. illus.

400. Wi hsier, F. M. 1894. The western corn root-worm.

Diulniiiica longicornis Say. Ohio Agr. Exp. Sta. Bull. 51

:

8'l-9(i. illus. refs.

[401. _ _ . 1907. The chinch bug. U.S. Dep. Agr. Bur.

I

KnlDMiol. liull. 69. 95 p. illus. refs. maps.

1402. . 1908. [Northern com rootworm. (Note.).]

Proc. Entomol. Soc. Wash. 10(1-2): 73-74.

403. 1913. The western corn rootworm. U.S. Dep.

Agr. Bull. 8. 8 p. illus. refs.

404. Webster, R. L. 1915. Common corn insects. Iowa Agr.

Exp. Sta. Circ. 23. 16 p. illus.

405. Weekman, G. E. 1967. Control corn rootworms with

modem chemicals. Hoard's Dairyman 112:591, 630-631.

illus. maps.

406. Weekman, G. T. 1961. Problems in rootworm control.

Proc. N. Cent. Br. Entomol. Soc. Amer. 16:32-34. refs.

407. 1962. Corn rootworm control results-1961.

Proc. N. Cent. Br. Entomol. Soc. Amer. 17:46-48. illus.

408. 1962. Diazinon controls 'resistant' rootworms.

Nebr. Agr. Exp. Sta. Quart. 8(4) :3-5. illus. maps.

409. 1962. Mechanical attrition of various granular

carriers when used for corn rootworm control. Proc. N.

Cent. Br. Entomol. Soc. Amer. 17:48-50. illus. refs.

410. 1962. Resistant in.sects meet defeat. Crops &
Soils Mag. 14(8): 10-11. illus.

411. 1964. Future of soil insect control on com in

Nebraska. Proc. N. Cent. Br. Entomol. Soc. Amer. 19:

84-85.

412. 1965. The corn rootworm situation in Ne-
braska. Proc. N. Cent. Br. Entomol. Soc. Amer. 20:63-64.

413. , and H. J. Ball. 1963. A portable electrically

operated collecting device. J. Econ. Entomol. 56(5):
708-709. illus. refs.

414. , and D. E. Lawson. 1963. Adult emergence of

corn rootworms at selected sites in 1962. Proc. N. Cent.

Br. Entomol. Soc. Amer. 18:99.

415. , and 1963. Chemical control of

rootworms in Nebraska. Proc. N. Cent. Br. Entomol. Soc.

Amer. 18:82.

416. Wells, A. L., and G. Guver. 1964. Control of the north-

ern com rootworm in Michigan. Mich. Agr. Exp. Sta.

Quart. Bull. 46(4) :518-526. illus. refs.

417. White, R. E. 1969. Populations of the northern corn

rootworm. Coop. Econ. In.sect Rep. 19(8) : 112-113. illus.

maps.

418. Wilde, G., H. C. Chianc, E. T. Hibbs, and D. E. Law-
son. 1972. Variations in egg hatch among western and
northern com rootworms from six midwestem states. J.

Kans. Entomol. Soc. 45(2) : 259-263. illus. refs.

419. Wilde, G. E. 1969. Evaluation of com rootworm control

in Kansas in 1968. Proc. N. Cent. Br. Entomol. Soc.

Amer. 24(2) : 133-134. illus.

420. 1971. Temperature effect on development of

western com rootworm eggs. J. Kans. Entomol. Soc.

44(2): 185-187. illus. refs.

421. Wilson, R. L. 1971. A search of plant introductions as a

source of com rootworm resistance. Ph.D. Diss., Iowa
State University. 142 p. illus. refs.

422. Wolf, D. C. 1952. New insecticide treatment that stops

rootworm. Country Gent. 122(12) : 26. illus.

423. ^VRESSELL, H. B. 1965. A resume of soil insect control

studies in .southwestern Ontario. Proc. N. Cent. Br.

Entomol. Soc. .Amer. 20:161.

424. Ze.man, L. E. 1964. How to co]ie with new com root-

worm problems. Successful rarming 62(l):48-49, 102-

103. illus. maps.

425. ZiiBER, M. S. 1968. Evaluations of corn root .systems

under \arious en\ironments. Proc. .\nnu. Hybrid Com
Ind.-Res. Conf. 23:67-75. illus. refs.

426. , G. J. MusicK, and M. L. Fairchild. 1971. A
method of evaluating com strains for tolerance to the

western com roolwnr[n. J. Econ. Entomol. 64(6) : 1514-

1518. illus. refs.

13



LISTING OF REFERENCES BY ROOTWORM SPECIES

I. Nortliern corn lootwoiin. Diahrotica longicornis

(Say)

4, 14, 17, 19, 21, 25, 27, 28, 29, 30, 31, 33, 34, 35, 36,

37, 38, 39, 40, 41, 42, 43, 44, 46, 47, 58, 61, 62, 63, 64,

65, 66, 67, 68, 70, 71, 72, 73, 74, 75, 76, 77, 78, 79, 80,

88, 91, 93, 96, 98, 99, 100, 101, 102, 104, 107, 112,

114, 116. 117, 118, 119, 121, 122, 123, 124, 125, 126, 127,

128, 129, 130, 131, 132, 135, 137, 138, 139, 141, 142,

143, 145, 147, 148, 154, 155, 158, 159, 160, 161, 162, 163,

164, 165, 166, 167, 168, 169, 170, 178, 179, 180, 189,

194, 195, 196, 197, 198, 199, 207, 208, 211, 212, 214, 215,

216, 217, 218, 219, 220, 222, 223, 224, 225, 229, 234, 235,

237, 238, 240, 241, 243, 249, 250, 251, 252, 254, 255,

256, 257, 258, 259, 264, 267, 268, 269, 270, 271, 272,

273, 278, 285, 286, 293, 295, 297, 298, 299, 300, 301,

302, 303, 304, 305, 306, 307, 308, 309, 310, 311, 312,

318, 319, 320, 321, 323, 324, 325, 326, 327, 328, 329,

331, 333, 334. 336, 337, 338, 339, 340, 342, 343, 344,

346, 347, 348, 349, 352, 353, 354, 355, 357, 358, 359,

361, 363, 364, 369, 370, 371, 372, 374, 375, 376, 377,

378, 379, 380, 381, 382, 384, 385, 386, 387, 388, 389,

392, 393, 394, 398, 399, 400, 401, 402, 403, 404, 405,

406, 407, 408, 409, 410, 413, 416, 417, 418, 420, 422,

423, 424.

II. Western corn rootwoiin. Diahrotica I'irgifera

LeConte

1, 4, 14, 17, 18, 21, 23, 28, 30, 31, 33, 35, 37, 42, 44,

46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59,

60, 61, 62, 64, 77, 80, 81, 82, 83, 84, 85, 86. 87. 89

90, 93, 94, 95, 97, 103, 104, 105, 106, 107, 108, 109,

110, 111, 112, 114, 115, 116, 117, 121, 122, 123, 124,

125, 126, 127, 128, 130, 133, 135, 136, 143, 147, 148,

149, 152, 153, 154, 170, 171, 172, 173, 174, 176. 177,

178, 179, 180, 183, 185, 186, 187, 188, 189, 190, 191,

192, 193, 195, 196, 197, 198, 199, 200, 202, 203, 204,

205, 206, 207, 208, 209, 211, 212, 213, 214, 215, 217,

219, 220, 221. 222, 223, 226, 227, 228, 229, 232, 233. 234.

235, 236, 237, 238. 239. 240, 241, 242, 244, 247, 248,

250, 251, 256. 257. 258, 261. 263. 267, 269, 270. 273.

275, 278, 282, 284, 287, 288, 289, 291, 293, 294, 295,

296, 297, 298, 299, 301, 303, 312, 313, 315, 318, 319,

330, 334, 335, 336, 337, 341, 343, 344, 345, 346, 347. 34^

349, 350, 351, 355, 359, 360, 362, 363, 364, 365, 36-

367, 368, 370, 372, 373, 374, 375, 376, 378. 379. 38i.

382, 383, 385, 386, 387, 388, 392, 393, 394, 406, 407,

408, 410, 411, 412, 413, 414, 415,416,418,420,422, 424,

425, 426.

III. Diahrotica spp.

2. 3, 5, 6, 7, 8, 9, 10, 11, 12, 13, 15. 16, 20, 22, 24, 26,32,

45, 69, 92, 113, 120, 134, 140, 144, 146, 150, 151. 156,

157, 175, 181. 182, 184, 201, 210, 230, 231, 245, 246,

253, 260, 262, 265, 266, 274, 276, 277, 279, 280. 281,

283, 290, 292, 314, 316, 317, 322, 332, 356, 390, 391,

395, 396, 397, 419,421.

PERIODICAL ABBREVIATIONS

Agr. Chcin, — Agricultural Chemicals.

Agr. Tec. Mcx, — .Agricultura Tccnica en Mexico.

Agricheni, .\gc —.^grichcmical Age.

Agway Ciiop. — Agway Cooperator.

Amer. Entomol. — .\mcrican Entomologist.

Ann. Entomol. Soc. Amer.— Annals of the Entomological So-

ciety of America.

Annu. Rev. Entomol. — Annual Review of Entomology.

Breeder's Gaz. — Breeder's Gazette.

Bull, Entomol. Soc, Amer. — Bulletin of the Entomological So-

ciety of .'\mrrica.

Bull. 111. State Natur. Hist. Surv. — Bulletin of the Illinois State

Natural History Survey.

C;an. Entiimol. — Canadian Entomologist.

Can. J. Genet. Cytol. — Canadian Journal of Genetics and
Cytology.

Colcopt. Bull. — Coleoptcrists' Bulletin.

Colo. State Entomol. Circ. — Colorado State Entomologist

Circular.

Comnier. West - Commercial West.

Conn, .^gr. Exp. Sta. Bull. — Connecticut .Xgricultural Experi-

ment Station Bulletin.

Coop. Econ. Insect Rep. — Cooperative Economic Insect Report
(USDA).

Co-op Grain Quart. — Co-op Grain Quarterly.

Countr>' Gent. — Country Gentleman.

Crop Qual. Counc. Ext. Conf. Rep. — (Exact source unknown).

Crop Sci. — Crop Science.

Crops & Soils Mag. — Crops and Soils Magazine.

Doanc's .\gr. Rep. — Doane's .Agricultural Report.

Entomol. Soc. Ont. Annu. Rep. — Entomological Society of

Ontario Annual Report.

Ext. Serv. Rev. — Extension Service Review.

F.\0 Plant Prot. Bull. — F.\0 (Fond and .\griculture Organiza-

tion of the United Nations) Plant Protection Bulletin.

Farm Chem. — Farm Chemicals.

Farm J.
— Farm Journal.

Farm Quart.— Farm Quarterly.

Folia Entomol. Mex. — Folia Entomologica Mcxicana.

Gcigy .\gr. Chem. — GeigT,- .\gricultural Chemicals.

111. .\gr. Exp. Sta. .Annu. Rep. — Illinois .Vgricultural Experi-

ment Station .Annual Report.

111. .Agr. Exp. Sta. Bull. — Illinois .Agricultural Experiment
Station Bulletin.

111. Dep. .Agr. Circ. — Illinois Department of .Agriculture

Circular

111. State Entomol. .Annu. Rep. — Illinois State Entomologist

.Annual Report.

Iowa .Agr. Exp. Sta. Circ. — Iowa .Agricultural Experiment Sta-

tion Circular.

Iowa Farm Sci. — Iowa Farm Science.

Iowa State Coll. .Agr. Ext. Sen-. Paniph. — Iowa State College

.Agricultural Extension Service Pamphlet.

Iowa State Coll. J. Sci. -— Iowa State College Journal of

Science.

Iowa State Univ. Coop. Ext. Scr\-. Pamph. •— Iowa Slate Uni
versity Cooperative Extension Service Pamphlet.

Irrig. Fanner— (Exact source unknown).

J. .Acad. Natur. Sci. Philadelphia— Journal of the .Academy of

Natural Sciences of Philadelphia.

J. .Agr. Food Chem. — Journal of .Agricultural and FcKid

Chcmistn-.

J. .Agr. Res. — Journal of .Agricultural Research.

J. .Amer. Soc. .Agron. — Journal of the .American Stx'ietv- of

.Agronomy.

J. Econ. Entomol. — Journal of Economic Entomologv-.
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J. Insect Physiol. — Journal of Insect Physiology'.

J. Invertebr. Pathol.— Journal of Invertebrate Pathology.

J. Kans. Entomol. Soc. — Journal of the Kansas Entomological

Society.

J, Minn. Acad. Sci. — Journal of the Minnesota .'\cademy of
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Minn. Farm Home Sci. — Minnesota Farm and Home Science.

Minn. Sci. — Minnesota Science.

Miss. Ext. Serv. Circ. — Mississippi Extension Service Circular.

Mo. .Agr. Exp. Sta. Bull. — Missouri Agricultural Experiment
Station Bulletin

N. C. Dep. .Agr. Bull. — North Carolina Department of .Agricul-

ture Bulletin

N. Dak. Fann Res, — North Dakota Farm Research.

Nebr. Agr. Exp. Sta. .Annu, Rep. — Nebraska Agricultural Ex-
periment Station .Annual Report.

Nebr. Agr. Exp. Sta. Bull. — Nebraska Agricultural Experiment
Station Bulletin.

Nebr. Agr. Exp. Sta. Ext. Circ. — Nebraska Agricultural Ex-
periment Station Extension Circular.

Nebr. Agr. Exp. Sta. Quart. — Nebraska Agricultural Experi-
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Nebr. Exp. Sta. Quart. — Nebraska Experiment Station Quar-
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tion Bulletin.
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Research and Development Center Research Circular.

Ohio Rep. Res. Develop. — Ohio Report on Research and De-
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Ohio State Univ. Agr. Ext. — Ohio State University Agricul-

tural Extension.

Ont. Dep. Agr. Food Fact Sheet AGDEX— Ontario Depart-
ment of Agriculture and Food, Fact Sheet AGDEX.

Pcstic. Inst. News— The Pesticide Institute News.

- Transactions of the American

Plant Dis. Rep. — Plant Disease Reporter.

Pract. Entomol. — Practical Entomologist.

Proc. Acad. Natur. Sci. Philadelphia— Proceedings of the

.Academy of Natural Sciences of Philadelphia.

Proc. Annu. Hybrid Corn Ind.-Rcs. Conf. — Proceedings of the

Annual Hybrid Corn Industn-Research Conference (Ameri-
can Seed Trade Association).

Proc. Entomol. Soc. Wash. — Proceedings of the Entomological
Society of Washington.

Proc. Indiana Acad. Sci. — Proceedings of the Indiana Academy
of Science.

Proc. N. Cent. Br. Amcr. Assoc. Econ. Entomol.— Proceedings
of the North Central Branch of the American Association

of Economic Entomologists.

Proc. N. Cent. Br. Entomol. Soc. Amer. — Proceedings of the

North Central Branch of the Entomological Society of

America.

Proc. Symp. Physiol. Ecol. Plants .Anim. Extreme Environ. —
Proceedings of the Symposium on Physiological Ecology of

Plants and .Animals in Extreme Environments, Dubrovnik.
Yugoslavia.

S. Corn Impr. Conf. Rep. — Report of the Southern Corn
Improvement Conference.

S. Dak. Farm Home Res. — South Dakota Farm and Home
Research.

S. Dak. State Coll. Agr. Ext. — South Dakota State College of

Agriculture Extension.

Trans. .Amer. Entomol. Soc.

Entomological Society.

Trans. Amer. Soc. Agr. Eng. — Transactions of the .American
Society of .Agricultural Engineers.

25th Corn Sorghum Res. Conf. — 25th Corn and Sorghum Re-
search Conference.

U.S. Commr. Agr. Annu. Rep. — United State Commissioner
of Agriculture Annual Report.

U.S. Dep. Agr. Agr. Handb. — United States Department of

.Agriculture, Agriculture Handbook.
U.S. Dep. .Agr. Bull. — United States Department of Agricul-

ture Bulletin.

U.S. Dep. Agr. Div. Entomol. Bull. — United States Depart-
ment of Agriculture, Bureau of Entomology, Bulletin.

U.S. Dep. Agr. Bur. Entomol. Circ. — United States Depart-
ment of Agriculture. Bureau of Entomology. Circular.

U.S. Dep. Agr. Div. Entomcil. Bull. — United States Depart-
ment of Agriculture, Division of Entomology. Bulletin.

Univ. Calif. Publ. Entomol. — University of California Publi-

cations in Entomology.
Univ. III. Coop. Ext. Serv. Circ. — University of Illinois Co-

operative Extension Service Circular.

Univ. Nebr. Agr. Ext. Serv. — University of Nebraska .Agricul-

tural Extension Service.

Va. J. Sci. — Virginia Journal of Science.

Va. Polytech. Inst. Ext. Leafl. — Virginia Polytechnic Institute

Extension Leaflet.

Wis. Agr. Exp. Sta. Bull. — Wisconsin .Agricutural Experiment
Station Bulletin.
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