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'rhe larva goes through three rnoul ts and four ins tars. 

These were determined by head measurements, by findin g the 

moulted head capsule and further corroborated by the applica­

tion of Dyar's law. 

The pupa of both species are of the exarate type 

and require about five weeks to complete this stage. 

The male genitalia were described and illustrated 

and were found to have valuable taxonomic characters. 

These nut weevils have several parasites and predators. 

The most important parasites are the braconid wasp, Urosi­

galphus armatus and the tachinid fly, Myiophasia nigrifrons. 

Two insectiviores, the short tailed shrew and the common 

ground mole are the most important mammalian predators and 

reduce the larval population in the soil to a great degree. 

Observations on adult behavior led to successf'ul 

chenucal control measures. Two applications of heptachlor 

applied to the ground surface about four weeks apart gave 

100% control. 
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APPENDIX 

OTHER INSECTS ATTACKING CHESTNUT FOLIAGE 

AND FRUITS 

In this study several other insects and mites were 

found feeding either on the foliage, the burrs or nuts. 

Those will be discussed briefly in order of economic impor­

tance. 

Since about 1953 Cyrtepi s t omus. c astaneus (Roelofs), 

the Asiatic oak weevil, has been causing var•ying degrees of 

damage to chestnut foliage. This weevi.1 was introduced f'rom 

Japan and first reported in Maryland in 1949. Triplehorn 

(19S4) wo rked out its life cycle. The adult weevils are 

leaf feeders and the larvae are presumably root feeders. 

Young saplings a n d bran ches c lose to the ground begin to show 

damage first . This generally o c curs in early· August. The 

number of weevils increase as the season progresses and by 

the middle of September damage is quite obvious even in the 

topmost branches of the tree. The leaf damage to all species 

of trees observed had followed the same typical pattern. All 

the leaf tissue was eaten away leaving only the mid-vein and 

its lateral branches. With Chinese and hybrid chestnut trees., 

growing under forest conditions, it was not uncommon to see 

as much as 35% defoliat:i..on. In some unsprayed orchards dam­

age frequently reached the same level. Very young trees were 
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practically defoliated. Where orchards or young n ursery 

stock were growing near to oak forests or wood lots, d a mag e 

was always greater to chestnut trees than to the oak s. F'rom 

several observations of these conditions it is b e l.i ev ed t h a t 

chestnut and chinquapin are the choice host plants. The 

pest has been observed to feed more frequently on the 

leaves of species of oak, beech and hickory because of the 

scarcity of chestnuts. Triplehorn (19S4) lists 34 species 

of plants on which these beetles will feed. There is con ­

siderable feeding on the green chestnut burr but the extent 

of damage has not been ascertained. In several unsprayed 

orchards it was not uncommon to find from six to a dozen of' 

these weevils feeding or hiding between the spines of each 

burr. 

A measure of control on this insect results from the 

foliage sprays for the large and small chestnut weevils, 

Curculio prob~cideus }i'ab. and c. auri ger (Casey). The 

Asiatic oak weevil is easy to kill by wettable DDT spra-y·s, 

and oil fo g s containing DDT or lindane. The greatest dif­

ficulty occurs in areas where the trees are in close proximity 

to oak wood lots, for re inf es ta tion occurs rapidly af'ter the 

residue wears off. 

There are two species of spider mites that frequently 

cause damag e to chestnut foliage on the east coast. Olig ony­

~ bicolor ( Banks) is the most important species and has 

been found feeding on the upper surface of the leaf and 
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occasionally on the bark o.f younp; twLgs. Where found they 

are in large numbers. _i!; gzs are laid along the rnid-ri b and 

lateral veins. 'rhey are barrel ~:har:, ed and rather squat t y 

and adhere very strongly to the up\Je r leaf surf'ace. 

On the leaf the mit e has a r eadily reco gnizable 

color pattern. 'i'he legs and anteri.or third of' the body are 

salmon-orange in color with a narrovJ yellow transverse band 

along posterior dorsurn. The rest 1)t the dorsum is bay brown. 

Color soon leaves specimens preservGd in alcohol. 

The damage is manifested by leaf' discoloration along 

the veins. Leaves turn cinnamon-drab along the veins and 

later take on a gr ayish-olive color 1 due in part to the webs 

and moult sh-ins e 

01 i gonychus bico}.~ is fair ly common and is likely 

to be round all along t he east coas t. Phil.lip Garman (1923) 

wrote that this mite is mo st common on oak and is also found 

on chestnut and birch. 

Eotetranychus hic.Eriae ( l''lcGregor•) has been reported 

by Van Leeuwen in a personal cormmmication to cause sporadic 

damage in l"laryland. 1'he writer has not found this mite. 

Its host plants are reported (.t'r·Ltchard and .daker 19S.5) to 

be hickory, oak, buckeye, pecan and chestnut. 

Mnemonic a auricyania ( ~Jlsm. ) is a small moth in the 

family Eriocraniidae. Its larva ls a leaf miner causing dam­

age to chestnut foliage in the srJd.n g . The extent of' d a mag e 

is not g r eat , at the pres0nt, hut ~s increasin8 under orchard 

conditions each year. '.i'hP, mim; o!' ten beg ins as a g allery, 
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but soon expands to a blotch which may not involve the part 

of the leaf where the gallery was at first. The early part 

of the mi.ne is often obliterated, making a fissure in the 

growing leaf. Infested leaves may often be located by this 

fissure. The blotch becomes big and swollen and often covers 

a quarter or more of the leaf I s total area. 'rhe en tire 

parencb:yma is eaten out and the mine is equally visible from 

either side and so translucent that one may easily see the 

larvae and the black frass which is deposited in long irregu­

lar curled threads. The full grown larva is nine to lO mm. 

in length, whitish in color and flattened. It is mature in 

about 10 days. It then cuts a small semi-circular slit in 

the upper epidermis of the leaf and drops to the ground where 

it completes its life cycle. 

The moths are first seen the last of April and their 

flight is weak and irregular. The attack by larvae on the 

foliage is short lived and important only in early spring. 

Two other species of mites Glycyphagus domesticu~ 

(Deg.) and an undetermined species in the genus Tydeus have 

been found associated with nuts and burrs th t a have dropped 

to the ground. 

by dense shade. 

These mites are numer ·rt ous i hey are protected 

Other species found associated with foliage are 

the aphid Longistigma ~ryae (Harris) and Stepha.nitis 

rhododendri Horvath in the family Tingidae. 
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The nitiduled Carpophilus lu&:br~ Murr is frequent l y 

found in burrs and on nuts that have dropped to the ground. 



Figure Ile A female Curculio auriger 
dri l lin g a hol.e i.n a ch e s t nut ~ 

"F'igure Ill . A. female Curcu l.io p roboscideus 
moun ted on a chestnut.--- -



.,;__---
----

F igure IV ., Cages used for rearing a n d behavior studies. 

( 1) 'l'ree cage used primarily for behavior studies . 

(2 ,3 ) Cages for rearing chestnut weev il larvae~ 
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Figure v., 

( 1) 'l'he comparati ve sl zes of' firs t and four th 

instar Curcullo proboscideus. (x 10} . 

(2 ) The location where head measurements were 
made. 
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Figure VI~ Damage t o ths 
ke rnel caused by chest­
n ut weevil larv ae. 

F .i ~re VIII . Earthen cell 
made by the larva. (x 2). 

Figure VII. Exit holes 
made by che s tnut weevil 
larv ae . 

Figure IX . A diagram of 
the egg galleries of 
Curculio ~g_er. 
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F igure X 8 Larv a head capsules of the four 
instar s t ages of Curculio proboscideus . 
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f•' lgure .X.l . Curculio proboscideus. 

( 1) 1v1ale. ( x 9) ( 2 ) Female. ( x 5) 
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F' igure XTI & Copu l atory apparatus o f' the 
male Curculio pro bosc ideus ( Lef't) Dorsal 
aspect. (Right) La t eral aspect. (x 37) . 
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Figure XIII. 
i , c auriE;er (1) Eggs o • -

( X 13) • 
Chestnut Weevil eggs. 

(2 ) Eggs or £,Probosc1deus 
( X 10 ) • ~--~ 

Figure XIV. Fourth in star larvae . 
(l ) Larvalilof' £ . ~~ (x 1.6) 
(

2
) Larvaeor £. ~osci~ \~ 1.5) 

F i 2;u r.e XV. Pupae . ·ct ( ) (
" R (2 ) c . E..£.ob osc2:;~ :x: 2 

r A3 ~, J . ( l ) c. auri~_ 

{Taken I' r o m Brooks anct 
Co tton. ) 
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Figure XVI. Larva head capsules of' t he f'our 
i n star stages of~~~~!'.~ 
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2 . 

Curculio auriger. ------- ) --
( 1) 1viale. ( X 9) • ( 2 ) ft' e male • ( x 7 • ) ) • 
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Figure XVII I. Copulatory apparatus of the male 
Curcu l io aur:i.gsr. (Left) Dorsa l aspect. 
(Rightj Lat8ral aspect . (x 49) . 
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Figure XIX . 

( 1) 'The adult braconid para.site Urosi_gD.lJ?E~S 
arma tu s ( x S J • 

( 2) 'l'he adult tachinid parasi t0 My~ophE-.El-~ 
~!_grifr~~~ (x S) . 
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The Chine se chestnut Castane a moii · is sima . 



SELEC 1r:8~D nIBLI OGRl\.PJTt 

Anderson , W. H. 1947. A terminology for the anatomical 
characters useful in the taxonomy o:f weevil larvae. 
Proc. Ent. Soc. Washington 49 (5) 123-132. 

1952. Larvae of' some genera of' Cossoninae 
Coleoptera: Curculionidae Ann. Ent .. 00c. o:f Am. 
Vol. 45 (2) 281-309. 

Ashmead, W. H. 18138. Descriptions of new Braconidae in the 
collection of' the U. s . National 1Jluseurn. Pi-•oceedings of 
U. S. Nat. Museum. Vol. 11 63 7-638. 

Barrett., R. E. 1930. A study of' the immature forms of' some 
Curculionidae (Coleoptera) Univ. of Calif'. Pub. in 1c,bt. 
5 (5): 89- l04. 

11 

Beutenmuller , W. 1890. On the f'ood habits of North American 
Rhynchophora$ Can. l.!..'n t. 22: 200-203, 258-261. 

3issell , T. L. 1931. Experiments on controlling larvae o.f 
the pecan weevil by cultural methods. Journ. ~con • .t::nt. 
24 ([~) 861. 

1937. Structure of the reproductive system 
of the pecan weevil (Curculionidae)o Ann • .mt. Soc . of' 
America. 30 (2) 242-251 . 

___ 1911-5. l:'!;yiophasia globosa ( Tns.), 'rachinid 
---p-a::-:-:r~a~s~i~t~c~ of the cowpea curculio. Ann. ~nt. Soc. of 

America. 38 (3): 4l7-4L~o . 

Blatchley , W. S . and C. W. Leng, 1916. Rhynchophora or 
weevils of North Eastern America. 'l'he Nat;ure Publlshine; 
Company, Indianapolis, pp. 261-273. 

Brooks , F . ~. 1908. Notes on the habits of mice, moles, and 
shrews. Bull. 113. W. Va. Agric. ~xp . Sta. 

1910 .. Snout beetles that injure nuts. Hull. 
128 W. Va . Aerie. ~xp. Sta . 

Brooks, Ii' . ~- and H. 'l' . Cotton, 1929 . 'l'he chestnut curcullos. 
Tech. Bull. No . 130 U . S .D.A. 23 PP• 

1947 t,·1ammals of Horth America. 111Iacr,1illen Cahalane, V. H. • 
Co., N. Y. 

Casey, 'r. L. 1910. On some new species of Balaninini, 'l"ychiinl 
and related tribes. Can. .lc.n t. 62 ( 4) llL~- 111-4• 

77 



Chittenden, F .. H. 1893. Observations on some hymenopterous 
parasites of Coleoptera. Insect Life. Vol. 5, p. 250. 

1904. 'fhe chestnut weevils with notes on 
other nut feeding species. U. s. Div. Bnt. Bull. 44, 
pp. 24-39. 

192 7. Clas si.fica tion of' the nut curculios 
( :formerly Balaninus) of Bore al .America. En tomologica 
Americana 7 (3): 129-204. 

colizza, Corrado. 1929. Contributo alla conoscenza del 
Balanino Delle Castagne ( Balaninus elephas: Insecta 
Coleoptera). ~stratto dal Bollettino del Laboratorio 
di Zoologia Generale e agraria del R. Istituto 
Superiore Agrario - Portici Vol. 22, pp. 244-263. 

Davis, W. 'I'. 1907. Insects as the .food o:f squirrels. Can. 
Ent . 39:16. 

Dyar, H. G. 1890. The number of molts of lepldopterous 
larvae. Psyche 5, 420-422. 

Garman, Phillip 1923. The occurcnce of several new spider 
mites in Connecticut. Conn. Exp. Sta. Bull. 247. 

Hamilton, J. 1890. Balanius - its food hahlts. Can • .£.'.o'nt. 
22 (1): 1-8. 

Herrick, G. W. 1935. Insect enemies of shade trees. 
- Comstock Pub. Co., p. ltl7. 

Horn, G. H. 1873. Contributions to a knowledge o.f Curculio­
nidae of the United States. Am. Phil. Soc. Pro. 
Vol. 13, pp. 407-469. 

1vietcalf, H. E. 1932. The structure and development of the 
reproductive system in the Coleoptera with notes on its 
homologies. Quart. J·ourn. ivlic. ~ci. 75: 49-129 pls. 7-10. 

iVIorrison, .r. o. 1941. A study of the male genltalia in 
calyptrate Diptera based on the genus Gonia l'foigen 
(Diptera: 'rachinldae). Can. Journ. Hesearch 19 (D): 1-21. 

1
viorrison, H. E . and H. H. Crowell. Soil insecticides studles 

in Oregon. J·ourn. 8con. ~nt. 45:(6): 1002-1010. 

l'1ichols, c. B. 1952. Control of the pecan we vil in 'l'exas. 
Journ. £,;con. Ent. Vo 1. L~S & 46, pp. 1099-1100 • 

C B d 1.J c oi·erce 1947. ~ffect of flooding on Hichols, • • an v. • r J 
larvae of the pecan weevil in the ground. ourn. Econ. 
bnt. 40 (6): 921. 



Packard, A. s. 1890. Insects injurious to forest and shade 
trees. 5th Rept. of' the U. S . L'n t. Comm. 

Pierce, w. D. 1906. on the biol?gies of thBe Rhydnchi'oApho:a of 
North America. Ann • .Rept . 1-J eb. S tate oar o gri­
cul ture. 1906-1907, pp. 247-319. 

79 

1925. The Hi story of the rhychophorid g enera 
Rynchophorus, Calendra, Spenop_horus and Sitophilu~ 
( Coleoptera). Proc . n11t . Soc. Wash. 27 (5) , pp. llJ-114. 

Pritchard, A • .B.:. and E . W. Baker , 1955. A revision oi' the 
s p ide r mite family Tetranychidae. Paci.fie Coast ~'nt. Soc. 

Ridgway , Robert 1912 . Color standards and color nomenclature. 
A. Hoen & Co., Baltimore . 

sharp, D. and_F . l•luir 1912. 'I'he comparative anatomy of' the 
male genital tube in Coleoptera. Trans • .i:!.'nt ~ Soc. 
London, 1912. L1.77-6L~2. 

Snodgrass, R. ~. 1935. Principles of insect morphology. 
McGraw-Hill New York. 

Swing le, H. S. and J . L. 8eal 1931. So~e fungus and bacterial 
diseases of pecan weevil larvae. Jour. of ~con. ~nt. 
2~. (L~) 917 . 

Thompson, B. G. 1947. The control of the filbert mo~h. 
Agr . Exp. Sta . Ore. State College . Circula:r• //410. 

rrhompson, H. R. 1910. Notes on the pupation and hibernation 
of t achinid parasites . Journ. ~con . hnt. 3:283-295. · 

1922. On the taxonomic value oi' larval 
characters in tachinid paras ite s ( Diptera) Proc . Wash. 
Ent . Soc . 24:8.5-93. 

Triplehorn, C. A. ~95.5 . . · 'rhe As iatic oak weevil in Delaware. 
· Journ. icon. ~nt. 43 (3): 289- 293. 

van Leeuwen, E. R. 1949 . The use of DDT for the control of 
chestnut weevils. Journ • .t';con • .l:!.;nt . L~2 ( 5): 825-1:32 [3. 

1952. Life history and habits of the 
chestnut weevils. Journ . ~con . ~nt. Vol . 45: No. 6, p.10U9. 

19.52 . Pumigation of chestnuts with Me thyl 
Bromide to control weevils. Journ. ~con . ~nt. Dec. 1952. 
~o l. 45: No . 6, p.1088. 



- ·--- - -

Bo 

1953. Tests of insecticides for the 
control of chestnut weevil larvae in the soil. Journ. 
Econ • .Ii.'nt., VoL L1.b, No. 4 Aug. 1953. pp. 684.-685. 

Williston, s. W. 1908. Manual o.f North American Diptera. 
Third Edition. James T. Hathaway , New Haven , 1908. 


