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U.S Dept. of Agriculture, Manual of Dangerous Insects. FRONTISPIECE. 

DIFFERENT STAGES OF THE GIPSY MOTH (PORTHETRIA DISPAR). 

Egg mass on center of twig; female moth ovipositing just below: female moth below, at left, 
enlarged; male moth, somewhat reduced, immediately above: female moth immediately above. 
somewhat reduced; male moth with wings folded in upper left: male chrysalis at right of this; 
female chrysalis again at right; larva at center. (Howard and Fiske.) 
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A MANUAL OF DANGEROUS INSECTS LIKELY TO BE INTRO- 
DUCED IN THE UNITED STATES THROUGH IMPORTATIONS. 

This publication has been prepared in the Bureau of Entomology 
at the request of and in cooperation with the Federal Horticultural 
Board to supply such information as is required by its officers 
and others in the enforcement of quarantines and the safe- 
guarding of this country against foreign insect pests. It should 
assist materially in preventing the introduction of additional pests 
like the gipsy moth, boll weevil, and alfalfa weevil. Only a brief 
sketch can be given of each of the more important species. The 

- plants making up the commerce in vegetable products are arranged 
alphabetically by the American common name, with the scientific 
name following. It is believed that this arrangement is most con- 
venient for inspectors. A brief sketch of certain important facts 
concerning each plant is also given. 

The arrangement under each plant of the msects in two or more 
categories, A, B, etc., is merely one of convenience. Under A are 
grouped the better known insects, or those concerning which there 
is available literature. This category especially contains pests 
which are easily imported. Under B are listed many important 
pests, possibly sometimes more important than those listed in A and 
often just as readily introduced. They are merely listed because 
full descriptive matter was not available and for other similar reasons. 
In later editions probably many of these pests will merit fuller 
discussion. 

It is not to be expected that inspectors will attempt to make final 
determinations with the aid of this work. In fact, it would be very 
unwise to do so. The book is merely to indicate to inspectors and 
entomologists the insects likely to be found associated with impor- 
tations. 

The references to foreign literature under the species give the best 
or most easily available source of additional information. Tables 
and keys to species could not possibly be included in a work of this 
kind. It is expected that the inspector, on finding important insects 
not already familiar to him, will immediately transmit specimens to 
the Bureau of Entomology at Washington, D. C., for reference to the 
proper authorities or to other competent specialists in the groups to 
which the insects belong. 

3 



4 A MANUAL OF DANGEROUS INSECTS. 

This compilation was only possible by the cooperation of all the 
divisions of the Bureau of Entomology, some of which prepared the 
matter in the form in which it now appears. The editor therefore 
wishes to acknowledge the assistance of Messrs. C. L. Marlatt, W. D. 

Hunter, A. D. Hopkins, the late F. M. Webster, F. H. Chittenden, 
A. L. Quaintance, W. R. Walton, E. R. Sasscer, Jacob Kotinsky, 

Dwight Isely, H. L. Sanford, and R. W. Rust for the collection of the 
notes on the insect enemies of the crops investigated by them, 
and of Messrs. W. R. Walton, Harry B. Bradford, and the late J. F. 

Strauss in the preparation of the illustrations. 

The lists of insects included in this manual are necessarily incom- 
plete, and no doubt important species have been omitted. Fre- 
quently the literature on dangerous species is so meager as to make 
it impossible to conclude as to the importance of the species. 

Regarding the nomenclature, it should be remembered that this 
work is strictly a compilation. Many of the names will undoubtedly 
be changed as the result of future studies. The ones used, however, 
are the ones current in European literature. 'To have attempted to 
make the nomenclature more exact would have involved practically 
the revision of many large groups of insects. This would have been 
entirely impracticable and would have delayed publication of the 
manual for years. Moreover it would have resulted in a publication 
which inspectors would have had difficulty in using on account of the 
fact that the literature accessible to them would have, in many 
cases, used other names. In order to make future editions of this 
handbook more useful, the bureau will be greatly obliged for criticism, 
additions, and recommendations as to treatment. 

The majority of the insect pests in the United States which now 
occasion the greatest damage to orchard, field, and garden crops and 
to stored products and in homes, etc., are of foreign origin, and were 
introduced with the host plants or accidentally in the course of com- 
merce. Such introductions of new pests are going on all the time, 
as illustrated by such recent arrivals as the Argentine ant in New 
Orleans and the alfalfa leaf weevil in Utah. The list of over 100 
introduced insect pests given below illustrates the nature of the 
most important of these introductions in the past. This handbook 
contains the names of hundreds of other insects which now occur in 
different parts of the world and which are liable to be introduced at 
any time with nursery stock or in merchandise or as accidental guests 
or stowaways on ships or in baggage. It also includes a considerable 
number of introduced pests which are not now generally distributed 
and which therefore should be guarded against both as to further 
entry and to further distribution within the United States. 

Throughout the work species which have been introduced into the 
United States are marked with an asterisk (*) and the fact of the 



LIST OF INTRODUCED FOREIGN INSECTS. 5 

introduction is mentioned. Many of the most important introduced 
insects are omitted because they are now so generally distributed 

that the importation of a few additional individuals will have no 

effect upon the existing economic conditions. 

LIST OF IMPORTANT FOREIGN INSECTS WHICH HAVE BEEN 

INTRODUCED INTO THE UNITED STATES. 

MITES (ACARINA). 

Orange rust mite or lemon mite. Eriophyes oleivorus Ashmead. (See Citrus.) 

Grape blister mite. Hriophyes vitis Landois. (See Grape.) 

Pear leaf blister mite. Eriophyes pyri Pagenstaecker. (See Pear.) 

Plum blister mites. Eriophyes phlwccoptes Nalepa and E£. padi Nalepa. (See Plum.) 

Potato root mite. Rhizoglyphus ( Coepophagus) echinopus Fumovze and Robin. (See Potato.) 

THRIPS (THYSANOPTERA). 

Onion thrips. Thrips tabaci Lind. 

Pear thrips. Tzxniothrips pyri Daniel. 

Red-banded thrips. Heliothrips rubrocinctus Giard. (See Fruits.) 

SCALES, BUGS, APHIDS (HEMIPTERA). 

San José scale. Aspidiotus perniciosus Comstock. 

Apricot scale. Epidiaspis piricola Del Guercio. (See Apricot.) 

Greedy scale. Aspidiotus camellix Signoret (rapaz Comstock). (See Asparagus.) 

Box seales. Aspidiotus (Chrysomphalus) dictyospermi Morgan, Aspidiotus britannicus Newstead, and Pin- 

naspis buxt Bouché. (See Box.) = 

Catalpa scale. Diaspis pentagona Targioni. (See Catalpa.) 

Citrus scales. Aspidiotus orientalis Newstead and Parlatoria zizyphus Lucas. (See Citrus.) 

Coconut palm scale. Aspidiotus (Chrysomphalus) persex Comstock. (See Coconut palm.) 

Fig scales. Conchaspis angreci Cockerell and Lepidosaphes ficus Signoret. (See Ficus.) 

Hawthorn seales. Lecaniwm bituberculatum Targioni. (See Hawthorn.) 7 

Mango scales. Coccus mangifere Green and Leucaspis indica Marlatt. (See pl.J, fig. 1.) (See Mango.) 

Oak seales. A sterolecanium variolosum Ratzeburg. (See Oak.) 

Orchid seales. Aspidiotus ( Targionia) biformis Cockerell, Parlatoria proteus Curtis, and P. pseudaspidiotus 

Lindinger. (See Orchid.) 

Pear scale. Aspidiotus (Diaspidiotus) ostreexformis Curtis. (See Pear.) 

Rose scale. Leucaspis japonica Cockerell. (See Rose.) 

Sago palm scale. Diaspis zamiae Morgan. (See Sago Palm.) 

Sugar-cane mealy-bug. Pseudococcus terensis Tinsley. (See Sugar cane.) 

Black scale. Saissetia olee Barnard. 

Fluted scale. Jcerya purchasi Maskell. (See pl. 0, fig. 2.) 

Oystershell scale. Lepidosaphes ulmi Linneus. 

Purple scale of the orange. Lepidosaphes beckii Newman. 

Hop aphis. Phorodon humuli Schrank. 

Spinach aphis, Myzus persice Sulzer. 

Cabbage aphis, Aphis brassice Linneeus. 

Melon aphis, A phis gossypii Glover. 

Pea aphis, Macrosiphum pisi Kaltenbach. 

Bean aphis, A phis rumicis Linnzus. 

Wheat plant louse. Aphis avenge Fabricius. 

Pear-tree psylla. Psylla pyricola Forster. 

Tarnished plant-bug, Lygus pratensis Linnzus. 

Cotton stainer. Dysdercus suturellus Herrich-Schaeffer. (See Cotton.) 

BEETLES (COLEOPTERA). 

Beet carrion beetle. Blitophaga opaca Linnzus. (See Beet.) 

Red-legged ham beetle. Necrobia rufipes De Geer. 

Leather beetles. Dermestes vulpinus Fabricius and D. frischi Kugelann. 

Pear borer. Agrilus sinuatus Olivier. (See Pear.) 

Confused flour beetle. Triboliwm confusum Duv. 

Saw-toothed grain beetle. Silvanus swrinamensis Linnzus. 

Cadelle or bolting-cloth beetle, Tenebrioides mauritanicus Linnzeus. 
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Lesser grain-borer, Rhizopertha dominica Fabricius. 

Drug-store beetle, Sitodrepa panicea Linnzus. 
Cigarette beetle, Lasioderma serricorne Fabricius. 

Rust-red flour beetle, Tribolium ferrugineum Fabricius. 

Poplar borer. Saperda carcharias Linnzeus. (See Poplar.) 

Willow leaf-beetle. Phyllodecta vitellinae Linnzeus. (SeeWillow.) 

Elm leaf-beetle. Galerucella luteola Miiller. 

Crucifer leaf-beetles. Phyllotreta vittata Fabricius and P. armoraciz Koch. (See Crucifer.) 

California grape rootworm. Adorus obscurus Linnzeus. (See Grape.) 

Beet tortoise beetle. Cassida nebulosa Linnzeus. (See Beet.) 

Asparagus beetle. Crioceris asparagi Linneus. (See Asparagus.) 

Asparagus beetle. Crioceris 12-punctata Linnzeus. (See Asparagus.) 

Bean weevils. Mylabris!rufimanus Boheman, M. pisorwm Linnzus, M. lentis Frolichs, A canthoscelides 

obtectus Say, Pachymerus chinensis Linnzeus, P. quadrimaculatus Fabricius. (See Beans.) 

The poplar and willow curculio. Cryptorhynchus lapathi Linnzeus. (See Alder, Birch, Poplar.) 

Austrian alfalfa leaf weevil. Hypera meles Fabricius. (See Alfalfa.) 

The clover leaf weevil. Hypera pwnctata Fabricius. (See Alfalfa.) 

The alfalfa weevil. Hypera postica Gyllenhal. (See A1falfa.) 

Clover leaf weevils. Hypera meles Fabricius and Hypera nigrirostris Fabricius. (See Clover.) 

Broad-nosed grain weevil. Caulophilus latinasus Say. (See Avocado.) 

Root weevils. Polydrusus sericeus Schaller and P. viridicollis Baudi. (See Beech.) 

Coffee-bean weevil. Arzxcerus fasciculatus De Geer. (See Corn.) 

Sweet-potato weevil. Cylas formicarius Fabricius. 

Clover root weevils. Sitona flavescens Marsh and Sitona hispidula Fabricius. (See Clover.) 

Strawberry root weevil. Brachyrhinus ovatus Linneus (Otiorhynchus). (See Oonifers.) 

Grain weevils. Calendra granaria Linnzus and C. oryza Linneus. (See Corn.) 

Grape root weevil. Brachyrhinus sulcatus Fabricius. (See Grape.) 

Fruit-tree hark beetle. Scolytus rugulosus Ratzeburg. 

MOTHS (LEPIDOPTERA). 

The gipsy moth. Porthetria dispar Linnzeus. (See Forests.) 

The cotton bollworm. Chloridea obsoleta Fabricius. 

The beet army worm. Laphygma exigua Hiibner ( Caradrina). 

The apple moth. Argyresthia conjugella Zeller. (See Apple.) 

Horse-chestnut borer. Zeuzera pyrina Linneus. (See Horse-chestnut.) 

Beech tortricid. Peronea ferrugana Treitschke. (See Beech, Birch.) 

Hawaiian beet webworm. Hymenia fascialis Cramer. (See Beet.) 

Beet worm. Plusia gamma Linnzus. (See Beet.) 

Diamond-back moth. Plutella maculipennis Curtis. (Attacks turnip, cabbage, cauliflower.) 

Cabbage webworm. Hellula wndalis Fabricius. 

Celery leaf-tyer. Phlyctenia ferrugalis Hubner. 

European pine-shoot moth. Hvetria buoliana Schiffermiller. (See Conifers, C.) 

Pine bud and gall moths. Zvetria turionana Hiibner; E. pinivorana Zeller; E.duplana Hiibner. (See 

Conifers, C.) - 

Brown-tail moth. Ewproctis chrysorrhea Linneus. (See Forests.) 

Pea moth. Laspeyresia nigricana Stephens. (See Pea.) 

Sugar-cane borer. Diatrza saccharalis Fabricius. (See Sugar cane.) 

Mediterranean flour moth. Ephestia kwehniella Zeller. 

Imported cabbage butterfly. Pontia rape Linnzus. 

Angoumois grain moth. Sitotroga cerealella Olivier. 

Codling moth. Laspeyresia pomonella Linnzeus. 

European grain moth, Tinea granella Linneus. 

Indian-meal moth, Plodia interpunctella Hiibner. 

Fig moth, Ephestia cautella Walker. 

Cutworms, Peridroma, Agrotis, Feltia, etc. 

SAWFLIES (HYMENOPTERA). 

Coniferous sawfly. Diprion simile Hartig. (See Conifers, B.) 

Currant worm. Pteronidea ribesii Scopoli. 

Rose sawfly, Cladius pectinicornis Fouc. 

Larch sawfly, Nematus erichsoni Hartig. 

Rose sawfly Caliroa aethiops Fabricius. 

Plum sawfly, Eriocampoides limacina Retzius. 

Elm sawfly, Fenusa dohrnii Tischbein. 

1The generic name Mylabris Geoffroy 1762 has precedence over Laria Scopoli and Bruchus Linnzus 

as used for the bean weevils and is the name which should be followed in future literature.—W. D. 

Pierce. 
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FLIES (DIPTERA). 

Imported cabbage maggot. Chortophila (Pegomya) brassice Bouché. 

Seed-corn maggot. Chortophila (Pegomya) fusciceps Zetterstedt. 

Grain gall midge. Contarinia tritici Kirby. (See Grains.) 

Hessian fly. Phytophaga destructor Say (Mayetiola). (See Grains.) 

Pear gall midge. Contarinia pyrivora Riley. (See Pear.) 

Imported onion maggot. Chortophila (Pegomya) cepetorum Medde. 

Spinach leaf miner. Chortophila (Pegomya) hyoscyami Linneeus (vicina Lintner). 

INSECTS SPECIALLY LIABLE TO IMPORTATION AT ANY 
TIME. 

There are certain groups of insects which are uniformly injurious 
and can not therefore be given full justice in a bulletin of this type. 
These insects should be especially guarded against and excluded on 
general principles, whether incriminating evidence is found or not. 

TERMITES (TERMITID 2). 

There have been several cases of introduction of termites into the United States, 

notable among which was the importation of Leucotermes lucifugus Rossi in packing | 

boxes from Germany. The termites are uniformly injurious to wood and plant 
growth and may be imported in any type of wood, whether in the form of nursery 

stock, lumber, or manufactured product. A list of species is to be found in Wyts- 

man’s Genera Insectorum by Desneux (1903). 

THRIPS (THYSANOPTERA). 

The tiny fringe-winged thrips are very destructive to many crops, and should 
always be guarded against. 

SCALE INSECTS (COCCID*®). 

These tiny insects are inconspicuous and the greatest of care is necessary on the 
part of inspectors to prevent their introduction. This family may be considered, as 

a whole, a most undesirable group of insects. Many species have already been in- 

troduced and become serious pests. Reference to Mrs. Fernald’s Catalogue of Coc- 
cide as well as Technical Bulletins 12 and 16 of the Bureau of Entomology will 

give full data as to literature. L. Lindinger, in his ‘‘Die Schildliuse (Coccide),”’ 

gives tables to the species of European scale insects attacking each plant. All names 
of scale insects used in this bulletin have been verified by Mr. E. R. Sasscer. Several 

genera of scales are illustrated on plates -v to assist in determination. Some of the 

species illustrated are not treated in the text, although congeneric species are. 

WHITE FLIES (ALEYRODID *®). 

The tiny white flies are very apt to slip in past even a zealous inspector. The 
flattened scalelike larvee of some species look so much like the plant tissue that they are 

easily overlooked. The active little white-winged adults fly so quickly that rough 

handling would tend merely to disperse them and increase the dangers of introduction. 

Kirkaldy in 1907 issued a world checklist in Bulletin 2, Hawaii Board of Commis- 

sioners Agriculture and Forestry. (See Technical Bull. 27, of the Bureau of Ento- 

mology and Proc. U. S. Nat. Mus., No. 2156.) 

RED SPIDERS; MITES (ACARINA). 

These tiny eight-legged creatures are not insects, but so closely related that they 
are generally treated as such. The red spiders are exceedingly minute and occur 

on almost every type of vegetation. As their rate of multiplication is very rapid 



8 A MANUAL OF DANGEROUS INSECTS. 

they have become serious pests to agriculture. There are a number of four-legged 

blister mites of great importance and yet so small that they can only be seen with a 

very high power lens. 

BARKBEETLES (SUPERFAMILY SCOLYTOIDEA: FAMILIES IPID, 
SCOLYTOPLATYPODIDA, SCOLYTIDH, AND PLATYPODID*®). 

All of the bark beetles, ambrosia bettles and other members of this family are 
more or less injurious to tree growth, forest products, tree seeds, fruits, etc., and 

species known to be injurious must be carefully guarded against. These beetles 

are small, cylindrical with elbowed and clubbed antennz. The head is without 
or with very short beak and the submentum is without a gular peduncle. In Ipide 

and Scolytide (Hopkins’s classification) the first joint of the tarsus is shorter than the 
others combined, while in Platypodide the first joint is as long or longer than the 

others. They all bore in the plant tissue to deposit their eggs and their burrows 

or galleries are characteristic of groups, genera, and species. The food consists of 
plant tissue except in the ambrosia beetles where it consists of so-called ambrosia 

fungi.’ Genera Insectorum has issued a fascicle on Ipidee=Superfamily Scolytoidea 
of Hopkins,! with catalogue of species of the world. 

BEAN WEEVILS (MYLABRIDZ—BRUCHIDZ, LARIID*). 

The seed weevils or bruchids breed almost entirely in the seeds of plants, especially 

of the bean and pea family. They are uniformly injurious and should be excluded. 

These beetles are usually small and either oval or elongate, with the head carried in a 

downward position and with the antennz often pectinate or plumose. The elytra do 

not completely cover the abdomen. A catalogue of the Mylabride (Bruchidz) has 

been issued by Junk. 

CUTWORMS; ARMY WORMS (NOCTUID). 

Several species of cutworms and army worms have already become world wide in 

their distribution through their strong flying ability and by commerce. As the larve 

are very generally destructive and not at all exclusive in food habits, they need to be 

carefully guarded against. Larvee may be transported anywhere on the ships. Cirphis 

unipuncta Haworth, the army worm; Spodoptera mauritia Boisduval, the grass army 
worm, and Agrotis ypsilon Rottenburg, the greasy cutworm, are practically cos- 

mopolitan. A discussion of most of the injurious species will be found in Sorauer’s 

Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, pp. 348-374. 

WEEVILS. RHYNCHOPHORA—COLEOPTERA. 

The experience of the last few years in the quarantine of horticul- 
tural products has shown that one of the groups most likely to mtro- 
duction is the group of weevils which comprise a large section of the 
order Coleoptera. 

Owing to the development of many species of weevils in the roots, 
stems, and fruit of almost every type of plant known, it is very easy 
to introduce them in immature stages in such a manner that they may 
take hold and attack the introduced plant. Owing to the necessity 
of determining practically all of the weevils introduced by a search 
through foreign literature a majority of the species so far introduced 

1 Tech. Series 17, part II, Bureau of Entomology, U.S. Dept. of Agric., 1915. 



U.S. Dept. of Agriculture, Manual of Dangerous Insects PLATE I. 

DANGEROUS SCALE INSECTS. 

The mango scale (*Leucaspis indic1), upper figures. The hackberry scale (*Lecaniodiaspis celtidis), 
lower figures. (Original, Sasscer.) 
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DANGEROUS SCALE INSECTS. 

Fic. 1.—The bamboo scale (Chionaspis graminis). Fic. 2.—The fluted scale (*Icerya purchasi). 

Fic. 3.—The citrus scale (*Pseudococcus citri). FiG. 4.—* Coccus hesperidum, a scale of citrus, 

tea, and palms. (Original, Sasscer.) 



U. S. Dept. of Agriculture, Manual of Dangerous Insects. PLATE III. 

AUSTRALIAN SCALE INSECTS. 

Fic, 1.—The cordyline scale (Leucaspis cordylinidis). Fias. 2, 3.—A scale (Lepidosaphes pallens), 
ee Xanthorrhoea. Fic. 4.—A scale (Chionaspis nitida) of Daviesia corymbosa. (Original 
asscer.) 
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DANGEROUS SCALE INSECTS. 

Fic. 1.—The Atriplex scale (Pulvinaria maskelli). Fia. 2.—A scale (*Orthezia insignis) of citrus, 
tea, ete. FiaG. 3—The plum and peach scale (Lecanium prunastri). (Original, Sasscer-) 



U. S. Dept. of Agriculture, Manual of Dangerous Insects. PLATE V. 

DANGEROUS SCALE INSECTS. 

Fic. 1.—The cosmopolitan tea and olive scale (* Fiorinia theae). Fic. 2—The Mexican agave scale 
(Chrysomphalus agavis). F1G. 3.—The date palm scale (Parlatoria blanchardi). (Original, Sasscer.) 
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have not been determined or described. For this reason many im 
portant species are not included in the present edition. 

The larve of weevils are white or yellowish with a dark head 
shield and are usually found in amore or less curved position. Most of 
them are rather robust and with a very few exceptions have no legs 
or rudiments thereof. 

The pupa can always be distinguished by the presence of the beak 
lying flattened between the legs. 

The adult weevils are distinguished by the prolongation of the head 
into a beak. This may be very short and broad or very long and 
slender. .They are furthermore characterized by having the tarsi 
four-jointed. Inspectors are urged to take every possible precaution 
against the introduction of any species of weevils and where imma- 
ture or adult stages are found they should immediately place them in 
alcohol and send them to Washington for determination. 

DANGEROUS FOREIGN INSECTS LIKELY TO BE INTRO- 
DUCED IN THE UNITED STATES THROUGH IMPORTA- 
TIONS, ARRANGED BY HOST PLANTS. 

ACACIA; WATTLES. 

(Acacia spp. Family Leguminose.) 

This genus contains several hundred species distributed throughout the world in 

semitropical and temperate climates. The gum arabic of commerce is derived from 
Acacia senegal; a drug of commerce is obtained from the wood of A. catechu; a soap 

or hair wash from A. concinna; others furnish dyes, fiber, scented wood, or valuable 

timber. A number of species of this genus or very nearly related to it grow in our 

Southern States. 
IMPORTANT ACACIA PESTS. 

HEMIPTERA., 
| Coccide. 

Armored— 

Aspidiotus (Targionia) acaciz Morgan; New South Wales, Tasmania; Acacia pycnantha. 

A spidiotus tasmanix Green; Australia. 

Aspidiotus (Pseudaonidia) quadriareolata Malenotti; Africa; A. asak. 

Fiorinia acaciz Maskell; Australia, New Zealand; A. pycnantha, A. pulchella, A. longifolia. 

Lepidosaphes acaciz Maskell; Australia; A. linifolia. 

Lepidosaphes spinifera Maskell; Australia; A. pendula. 

Lepidosaphes somalensis Malenotti; East Africa; A. asak. 

Protodiaspis anomala Green; Australia. 

Pseudotargionia glandulosa Newstead; Egypt; A. arabica. 

Unarmored— 

Akermes scrobiculatus Maskell; Australia. 

Akermes levis Maskell; Australia; A. longifolia. 

A sterolecanium ventruosum Maskell; Australia. 

Ceroplastes erithreus Leonardi; Africa. 

Ceroplastes mimosex Signoret; Egypt; A. arabica, 
Cryptes baccatus Maskell; Australia; A.armata, A.calamifolia, A .linearis. A. longifolia, A. melanorylon 

Epicoccus acaciz Maskell; West Australia; A. pulchella. 

Kermes acaciz Maskell; Australia. 

Lecaniodiaspis acacie Maskell; West Australia; attacks A. calamifolia, A. cyanophylla, A. micro- 

botrya, and A. longifolia. 

Lecaniodiaspis africana Newstead; Egypt; A. arabica. 

Lecaniodiaspis dilatata Froggatt; Australia; A. discolor. 

Pseudococcus acacix Maskell; Australia; A. linearis, Albizzia lophanta, 
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Coccidz—Continued. 

Unarmored—Continued. 
Pseudococcus albizziz Maskell; Australia, Hawaii; A. dealbata, A. discolor, A. baileyana. 

Pseudococcus farnesiane Targioni-Tozzetti; Italy; A. farnesiana. This is the huisache of the United 

States and is here known as Vachellia farnesiana. 

Pseudococcus swezeyi Ehrhorn; Hawaii; A. koa. 

Pseudococcus nitidus Brain; South Africa; A. caffra. 

Pseudococcus quaesitus Brain; South Africa; A. caffra, A. robusta, A. horrida. 

Pseudococcus solitarius Brain; South Africa, 

Pseudococcus filamentosus Cockerell; Jamaica, Mauritius, Hawaii, Japan; attacks A. arabica in Egypt. 

Rhizococcus lobatulatus; Australia; A. pendula. 

Saissetia mirifica Maskell; Australia; A. pendula. 

Sphexrococcus acaciz Maskell; Australia. 

Tachardia acaciz Maskell; Australia; A. greggii. 

COLEOPTERA. 
Buprestidz. 

Melobasis splendida Donovan; Australia; breeds in dead branches of Acacia longifolia. 

* Scarabeide. 
Diphucephala aurulenta Kirby; Australia; attacks foliage of black wattle. 

Heterorhina hookeri White; India; attacks foliage of Acacia catechu. 

Melolontha hippocastani Fabricius and M. meloloniha Linnzus; Europe; larve antler roots of seed 

lings. 

Polyphylla fullo Linnzeus; Europe; larve attack roots of seedlings and adults attack foliage. 

‘ 

Cerambycide. 

Celosterna spinator Fabricius; India; bores in shoots of A. arabica. 

Lygesis mendica Pascoe; Australia; bores in twigs of black wattle. 

Pachydissus sericus Newman; Australia; breeds in trunks and branches of A. longifolia, A. decurrens. 

Piesarthrius marginellus Hope; Australia; breeds in wood of A. longifolia. 

Sternotomis bohemani Chevrolat; German East Africa. 

Symphyletes neglectus; Australia; girdles branches of A. longifolia. 

Symphyletes nigrovirens; Australia; A. juniperina. 

Symphyletes vestigialis; Australia. 

Uracanthus triangularis Hope; Australia; attacks branches of black wattle. 

Uracanthus strigosus, U. bivittata and U. simulans; Australia; attack A. longifolia. 

Chrysomelidz. 

Elaphodes tigrinus; Australia; defoliator. 

Paropsis picea Oliver; Australia; attack foliage of black wattle. 

Curculionid2 (sens. lat.). 

Chrysolophus spectabilis Fabricius; Australia; black wattle. 

Leptops tribulus Fabricius; Australia; black wattle. 

Rhinotia hemoptera Kirby; Australia; breeds in stems of Acacia suaveolens. 

Myllocerus acacizx; India. 

LEPIDOPTERA. 

Cossidez. 

Zeuzera eucalypti Boisduval, a goat moth; Australia; bores in the thicker branches and trunk of living 

trees of Acacia decurrens. 

Geometridz. 

Biston suppressarius Gu., a defoliator; India; attacks Acacia catechu, and A. modesta, as well as other 

trees. 

Euchloris submissaria Walker, Lophodes sinistraria Guer. and Selidosema lyciaria Gn. attacks the foliage 

of black wattle in Australia. 

Selidosema excursaria and Thalaina clara Walker attack the foliage of wattles in Australia. 

Hepialidz. 

Pileus hyalinatus breeds at the roots of wattles in Australia. 

Charagia lignivora Lewin; Australia. (See Apple.) 

Lymantriidez. 

Teia anartoides Walker, the wattle moth; Australia; skeletonizes foliage. (See Fruit.) 

Teara contraria Walker; Australia; defoliates. 



INSECTS OF ACACIA AND ALDER. 11 

Xyloryctidz. 

Cryptophaga rubriginosa; Australia; bores in twigs. 

Tortricidz. 

Argyroploce illepida Buhl.; Australia; India; Ceylon; Africa; attacks seed pods of Acacia farnesiana. 

HYMENOPTERA. 

Formicidz (sens. lat.). 

Camponotus ligniperda Latreille; an ant; Europe; attacks living wood. 

LITERATURE. 

SorAUER, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3. 

FroeceGatt. Australian Insects. 

LINDINGER, L. Die Schildliuse (Coccide), 1912. 

FERNALD, MARIA E. Mass. Agr. Exp. Sta. Bull. 88, 1903. 

ALDER. 

(Alnus spp. Family Betulacez.) 

Hardy ornamental trees and shrubs grown in Asia, Europe, North America, and 

South America. Alnus rubra is the most important timber tree. The genus is not 
attacked by many very serious pests, but any of the wood borers, especially, might 

become serious when transported to another country in nursery stock. Several 

pests have gained admission to the United Statesin some manner. These are indicated 

by an asterisk. 

A. AN ALDER PEST LIKELY TO BE IMPORTED. 

Coleophora fuscedinella Zell. 

(Alder Bud Moth. Elachistide; Lepidoptera.) 

Host: Alder. 

Injury: Attacks buds and foliage. 

Description and biology: Adult moth with wing expanse 10-13 mm., forewings dark 

brownish gray, in the male with a little yellowish; hind wings dark gray. Egg over- 

winters in buds. Larva chocolate brown, head and thoracic shield black; third and 

fourth pairs of prolegs rudimentary. Feeds in buds and on foliage. Pwpates in case. 
Distribution: Germany. 

Nussuin, Otto. Leitfaden der Forstinsektenkunde, 2d ed., 1913. p. 483. 

B. OTHER IMPORTANT ALDER PESTS. 

ACARINA. 

Eriophyide. 

Eriophyes laevis Nalepa, a blister gall mite; England; on leaves of Alnus glutinosa. 

ORTHOPTERA. 
Acridiidz. 

Podisma alpina Koll., a green grasshopper of the mountain sections of Europe, Amur, and Japan; 

very destructive at times. 

HEMIPTERA. 
Psyllide. 

Psylia alni Linneus, a sucking bug; Germany; breeds on the leaves. 

Coccide. 

Phenacoccus aceris Signoret; Europe; attacks Alnus glutinosa, and A. incana. 

Pulvinaria betulae alni Douglas; England; attacks Alnus glutinosa. 

Lecanium capree Linnzeus; England. 
Lecanium corni Bouché; Europe; attacks Alnus incana. 

Lecanium coryli Linnzeus; Europe; attacks A. glutinosa and A. incana. 

Chionaspis salicis Linnzeus; Europe, Egypt; attacks Alnus glutinosa, A. incana, and A. viridis. 

Hemichionaspis sp.; Japan. 

Aspidiotis ( Targionia) alni Marchal; France; attacks Alnus glutinosa. 
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COLEOPTERA. 
Anobiidz. 

Xestobium rufovillosum De Geer, a brown wood-boring beetle; Europe; injures the wood for technica 
purposes. 

Ptilinus pectinicornis Linneus, a shining dark-brown wood-boring beetle; Europe; injures the wood 
for technical purposes. 

Buprestidae. 

*Agrilus viridis Linnzus, a greenish wood-boring beetle; Europe; bores in the wood of stems and 
branches. (See Oak.) 

Lampra rutilans Fabricius (Pecilonota), a yellowish-red wood-boring beetle with greenish or bluish 

shimmer; Europe; bores in the bast and sapwood of branches. 

Scarabaeidae. 

Anomala grandis Hope, a large bright-green beetle; India; adult strips leaves, larve at roots of 
Alnus nepalensis. 

Melolontha hippocastani Fabricius, a large May beetle; Europe; gnaws roots. 

Melolontha melolontha Linnzus, a large May beetle; Europe; gnaws roots. 

Cerambycide. 

Oberea linearis Linnzus, a long-horned wood-borer; Europe; attacks nursery stock especially. 

Chrysomelide. 

Agelastica alni Linnzeus, a blue leaf beetle; Europe; larve and adults skeletonize foliage. 

Haltica quercetorum Foudr., a metallic blue or green leaf beetle; Europe; larve and adults skeletonize 

foliage. (See Oak.) 

Melasoma znea Linnzus, a leaf beetle; Europe; larvee and adults skeletonize leaves. 

Attelabidz. f 

Apoderus coryli Linnzeus, a long-necked weevil; Europe; adults roll leaves into nests for young. 

Rhynchitidez. 

Byctiscus betule Linneus, a metallic blue or green leaf-rolling weevil; Europe. 

Rhynchites betule Linneeus, a brown or black leaf-rolling weevil; Europe. 

Curculionid2. 

* Cryptorhynchus lapathi Linnzeus, a weevil; Europe, and introduced into the United States; bores in 

young shoots, branches, bark,and wood. It attacks also poplars and willows in the Eastern United 

States and is an important pest. 

Hylobius abietis Linneus, an elongate weevil; Europe; bores in bark of seedlings. 

Orchestes alni Linnzus, a jumping weevil; Europe; mines the leaves. 

Orchestes testaceus scutellaris Zetterstedt, a jumping weevil; Europe; mines the leaves. 

Scolytidz. 

Anisandrus dispar Fabricius, a small wood-boring beetle; Germany; breeds in galleries in wood. 

Dryocetes alni Georg, a bark beetle; Germany; breeds in galleries in bark and sapwood. 

Trypophieus alni Lindemann,a bark beetle; Europe; breeds in galleries in bark and sapwood of 

Alnus incana. 

Xyloterus domesticus Linnzeus, an ambrosia beetle; Germany; breeds in galleries in wood and 

sapwood. 

LEPIDOPTERA. 

Tortricidz. 

Peronea ferrugana S. V., a greenish leaf-feeding larva; Europe, North America. 

Cossidez. 

 Cossus cossus Linneeus, a goat moth; Europe; bores in the wood. (See Willow.) 

+* Zeuzera pyrina Linnzus,a white moth; Europe, Africa, North America; bores in the wood. Thisis 

an important pest. (See Horse chestnut.) 

Sesiidz. 

Sesia culiciformis Linnzus, a clear-winged moth; Europe; bores in bark and stumps of branches. 
Sesia spheciformis Gerning, a clear-winged moth; Europe; bores in wood. 

Geometride. 

Anisopteryx xscularia Schiffermiller, a greenish measuring-worm; Europe; feeds on foliage. 

Larentia dilutata Borckh., a measuring-worm; Central Europe; feeds on foliage. 

Lymantriidz. 

Dasychira pudibunda Linnzus, the red-tail moth. (See Forest defoliators.) 

*Porthetria dispar Linneus, the gipsy moth. An important pest in New England. (See Forest 

defoliators.) , 

’ Notodontidz. 

Phalera bucephala Linnzeus, the moon-flecked moth. (See Forest defoliators.) 



INSECTS OF ALDER AND ALFALFA. 13 

HYMENOPTERA. 

Cimbicidz. 
Cimber variabilis Klg., a sawfly; Europe; breeds on the foliage. 

Trichiosoma lucorum Linneus, a sawfly; Europe; breeds on the foliage. 

Tenthredinidz. 

Nematus ( Cresus) septentrionalis Linneus, a sawfly; Europe; breeds on the foliage. 

Phyllotoma vagans Fallén, a sawfly; Eurgpe; breeds on foliage. 

Xiphydrid2. 

Xiphydrya camelus Linneus, a wood wasp; Europe; breeds in the wood. 

LITERATURE. 

SorAvER, P.: Handbuch, der Pflanzenkrankheiten 3d ed., vol. 3, by Lindau and Reh, 1913. 

Nissin, OrTo.: Leitfaden der Forstinsektenkunde, 2d ed., 1913. 

BARGAGLI, P.: Rassegna Biologica Rincofori Europei, 1883-1887. 

LINDINGER, L.: Die Schildlause (Coccidz), 1912. 

ALFALFA; LUCERNE. 

(Medicago sativa Linneus. Family Leguminose.) 

Alfalfa is a staple forage plant in many parts of the world, being grown extensively 
in Europe, Asia, and South America, as well as in this country. Except in shipments 

of hay, the only danger of introducing pests is with the seed. Some very important 

European pests of alfalfa have in some manner already reached this country and are 

doing serious damage. 
Most insects attacking clover are potential alfalfa pests and it is therefore advisable 

to consult the list of clover pests when dealing with alfalfa. 

A. BETTER KNOWN ALFALFA PESTS LIKELY TO BE IMPORTED. 

Colaspidema atrum Olivier. 

(Black Alfalfa Leaf Beetle. Chrysomelide; Coleoptera.) 

Host: Alfalfa. 

Injury: Very serious. 
Description and biology: A small shining black beetle with brownish tint on sides. 

Larva about 6 mm. long, blackish. Oviposits on leaves and tender shoots. The 

larve feed on the foliage and move from field to field in armies. Pupates in the soil. 

Distribution: Spain, Southern France. 

CLARIO-SOULAN, I. V., and Comas, J. N.: Dos plagas que atacan 4 los Alcornocales y 

Alfalfares. Servicio Agron. Nacional Prov. Barcelona, 1911, pp. 9-11. 

Hypera murina Fabricius (Phytonomus). 

(Alfalfa Leaf Weevil. Curculionide; Coleoptera.) 

Hosts: Alfalfa (Medicago sativa L. and M. s. falcata L.) 

Injury: Defoliates, very injurious. 
Description: Weevil dull brown, oval, about 4 mm., covered with fine gray and 

brown hairs. Oviposits in stems long rows of eggs. Larve feed on the foliage. 

Pupates in silken cocoon on plant. 

Distribution: Europe. 

Bareacu, P. Rassegna Biologica Rincofori Europei, 1883-1887, pp. 94, 95. 
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* Hypera meles Fabricius (Phytonomus). 

(Austrian Alfalfa Leaf Weevil. Curculionide; Coleoptera). 

Hosts: Alialfa, Grami- 
nacee. 

Injury: Defoliates. 

Biology: The larve feed on 

the foliage and spin silken 
cocoons. 

Distribution: Europe, and 

has been recently collected 
in the United States. 

B. OTHER IMPORTANT 

ALFALFA PESTS. 

Fic. 1.— Chrotogonus trachypterus. An Indian pest of alfalfa. 

(Maxwell-Lefroy.) COLLEMBOLA. 

. Smynthuride. 

Smynthurus sp., a springtail, is 

very injurious to alfalfa in New 

South Wales, when abundant 

skeletonizing the fields in moist 

seasons. 
(A. Molineux, Agric. Gaz. N.S. 

Wales, Nov., 1896, pp. 807-809. ) 

ORTHOPTERA. 

Acridiidz. 

Fic. 2.—Brachytrypes achatinus. An Indian pest of alfalfa. Chrotogonus trachypterus Blan- 
(Maxwell-Lefroy.) chard, a destructive grasshop- 

per of India. (See text fig. 1.) 

Gryllidz. 
Brachytrypes achatinus Stoll., a brown cricket of India. (See text fig. 2.) 

LEPIDOPTERA. 
Noctuide. 

Prodenia litura Fabricius, also known as the Egyptian cotton worm, attacks alfalfa in India. 

Plusia nigrisigna Walker, attacks fruit in India. 

* Chloridea obsoleta Hiibner, the cotton bollworm; > Agrotis ypsilon Nott., the greasy cutworm; and 

+* Laphygma exigua Hiibner, serious pests already in the United States, attack alfalfa in India. 

Tortricidz. 

Tortrix divulsana Walker, the lucerne moth of New 

South Wales; spins the heads together and feeds on 

them. 

COLEOPTERA. 

Coccinellidz. 
Subcoccinella 24-punctata Linnzeus; Europe; larve and 

adults injure the foliage. 

Cerambycide. 

* Clytus floralis Pall.; Russia, imported to United States 

in roots; root borer. (See text fig. 3.) 

Curculionidae. 

+ Hypera punctata Fabricius, the clover-leaf weevil of 

Europe, now common in the United States; also at- 
tacks alfalfa. ; e 

> Hypera postica Gyllenhal, the alfalfa weevil of Europe, py, 3. Clytus floralis. A Russian alfalfa 
introduced into western United States, and very in- root borer. (Original, Walton.) 
jurious. (See text fig. 4, a-f.) 

Apion meliloti Kirby, a tiny weevil; Europe; breeds in the pith of the stems. 

Apion tenue Kirby, a tiny weevil; Europe; breeds in stems. 



INSECTS OF ALFALFA AND APPLE, 15 

Itonididz. 

*Asphondylia miki Wachtl; gall midge; Europe, Arizona; forms galls in seed pods. (See text fig. 5.) 

LITERATURE. 

MAXWELL-LEFROY, H. Mem. Dept. Agr. India, Entom. ser. vol. 1, No. 2, June, 1907, pp. 113-252. 

SorAveR, P. Handbuch der Pflanzenkrankheiten, 3d ed. vol. 3, 1913. 

BARGAGLI, P. Rassegna Biologica Rincofori Europei, 1883-1887. 

WessTeR, F.M. U.S. Dept. Agric., Bur. Entomology, Bul. 112, 1912. 

Wesster, F. M. U.S. Dept. Agric., Bur. Entomology, Cire. 147, 1912. 

DIPTERA. 

Fig. 4.—Alfalfa weevil (Hypera postica): a, Adults clustering on sprig of alfalfa; 6, adult weevil; c, eggs; d, 

larva; €, cocoon; f, pupa. a, Natural size; b, d, e, f, much enlarged; c, greatly enlarged. (Webster.) 

APPLE. 

(Malus malus, etc. Family Rosacez.) 

Fruit trees of America, Europe, and Asia, much cultivated in this country. 

A. BETTER KNOWN APPLE INSECTS LIKELY TO BE IMPORTED. 

Termes australis Hagen. 

(The Victorian White Ant. Termitide; Isoptera.) 

Hosts: Apples and other deciduous fruits, orange, Eucalyptus, vines, geraniums, 

timbers, furniture, books, etc. 
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Injury: Makes galleries in aboye plants and is also injurious to timbers in houses, 

furniture, etc. Keitel 
Distribution: Australia. 

Frencu, C. Handbook of Destruc- 

tive Insects of Victoria, 1893, pt. 
2, pp. 136-144, plate 32. 

Psylla mali Schmidbg. 

(The Apple Psylla. Psyllide; Hemiptera.) 

Hosts: Apple. 
Injury: Very injurious in Eng- 

land. 
Description and biology: Adult 

2.5-3 mm. long; color variable 
from greenish to brownish yellow 
(some show dark markings, with 

even red or yellow); wing veins 

greenish or greenish yellow. 
Nymphs flat, at first yellow or dirty 
yellow, with brown markings and 
red eyes, later becoming green all 

over; body partly covered with 
white or pale-blue curly waxen 

threads, and there is a long thread 

with a waxy globule. Eggs 

creamy yellow, but before hatch- 
Fic. 5.—The alfalfa gall midge (Asphondylia miki): Adult ing are faintly dusty red in color. 

female, with antenna of male above, at left. Greatly en- Phe winter is passed in the egg 
larged. (Original, Walton.) : 

stage, the eggs being placed on 

the spurs, around leaf scars, in cracks, among fine hairs, on the new wood, and else- 

where. The nymphs hatch in spring as the buds begin to open and {attack the 

blossom and leaf buds, often destroying the blossoms and greatly stunting the shoots. 

(See text fig. 6.) 

Fic. 6.—Apple psylla (Psylla mali): a, Adult; b, injured twig; c, nymph; d, eggs on shoot. (Theobald) 

Distribution: Europe, Central Russia. 
THEOBALD, F. V. Insect Pests of Fruit, 1909, p. 153. 



U S. Dept. of Agriculture, Manual of Dangerous Insects. PLATE VI. 

THE HARLEQUIN FRUIT BuG 

The harlequin fruit bug (Dindymus versicolor): Adults, nymphs, and injury to apple. (French.) 



U. S. Dept. of Agriculture, Manual of, Dangerous Insects. PLATE VII. 

APPLE MOTHS. 

G. 1.—The apple pith moth (Blastodacna hellerella) and injury to twig and adult. Fie. 2.—The 
Pcapineors Thoth’ ( Diloba SACRE OMAR) Dorsal and lateral views of adult, and eggs (Theobald). 

Fic. 3.—The apple moth (Argyresthia conjugella). Adult, and injury to apple. (Berettning.) 



U. S, Dept. of Agriculture, Manual of Dangerous Insects. PLATE VIII. 

THE GREEN HANGING MOTH OF THE APPLE. 

The green hanging moth of the apple ( Charagia lignivora): Adults, pupa, and larva in twig showing 
sawdust swelling. (French.) 

———d 
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Dindymus versicolor f1.-S. 

(Harlequin Fruit Bug. Pyrrhocoride; Hemiptera.) 
Hosts: Apple. 

Injury: Disfigures apples by puncturing the skin in feeding. 
Description and biology: Adult about 12 mm. long, orange red, black, and yellow in 

color. Nymphs of both sexes, when about half grown, are more highly colored than 

when mature. Eggs are deposited in late summer among rubbish, crevices of old 
posts, etc., or even in stubble. The newly hatched nymphs on hot days occur in 

S,.arms on many kinds of plants, on fences, and among rubbish. (See plate vr.) 

Distribution: Australia. 

Frencu, ©. Handbook of Destructive Insects of Victoria, 1891, pt. 1, p. 89. 

Rhizopertha collaris Erichson. 

(Apple-tree Borer. Bostrychidz; Coleoptera.) 
Hosts: Apple. 

Injury: Regarded as serious pest. 
Description and biology: Adult length 4 to 6 mm. Adults bore into wood. Larva 

bores horizontal burrows into wood of trees; remains in tree after it is dead. Eggs 

are deposited in the holes bored in trees. 

Distribution: Australia, Tasmania. 

Frencu, ©. Handbook of Destructive Insects of Victoria, 1891, pt. 1, p. 61. 

Phyllobius maculicornis Germar. 

(Green Leaf Weevil. Brachyrhinide; Coleoptera.) 

Hosts: Apple, pear, cherry, plum, nuts, oak, hawthorn, sloe, maple. 

Injury: Injury frequent. Attack young buds and leaves. 
Description and biology: Adult length 12 mm.; brown; clothed with green or 

greenish scales; slightly hairy; antenne reddish, with black, clublike apices; legs 

black and brown. Occurs throughout May and June. Pupates in spring. Larva 
white, footless, curved, slightly hairy, with brown hairy head. Feeds on roots of 

various plants. Winters as larva. Eggs deposited in ground. 

Distribution: Europe. 
THEOBALD, F. V. Insect Pests of Fruit, 1909, p. 119. 

Leptops hopei Schonherr. 

(Apple-root Borer. Curculionidz; Coleoptera.) 

Hosts: Apple, pear, cherry. 

Injury: Very serious injury. Attacks roots. 

Description and biology: Adult length 25 mm.; light grayish brown. Occurs just 

before buds begin to swell. Disappears in December (Victoria). Pwpates in ground. 

Larva length 25 mm.; whitish; tunnels roots of trees. Eggs deposited on upper 
sides of leaves, which have their edges glued together, hiding the eggs. Deposited 

in masses of 40 to 50. (See text fig. 7b.) 

Distribution: Victoria. 
Frencu, ©. Handbook of Destructive Insects of Victoria, 1891, pt. 1, p. 71. 

Magdalis barbicornis Latreille. 

(Apple-stem Piercer. Curculionide; Coleoptera.) 

Hosts: Apple, quince, and medlar trees. 

Injury: To twigs. 
Description and biology: Adult length 2-2.5 mm.; black; neck-shield without 

knobs on sides; very thickly punctate, elytra strigose-punctate, the space between 
punctations ridged. Occurs in June. Pupates in gallery in twig under bark. 

Larva burrows in twig, by preference in bark, to the sapwood which is only slightly 
attacked; the bark becomes reddish-brown and sinks away. 

55266—17——2 
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Distribution: Europe. 

HenscHEL, G. A.O. Die Schidlichen Forst- und Obstbaum-Insekten, 1895, p. 94. 

Fic. 7.—Work of apple weevils: a, Apple buds injured by Anthonomus pomorum (Henschel); _6, ‘apple 
root tunneled by Leptops hopei (French). 

Anthonomus pomorum Linnezus. 

(Apple-blossom Weevil. Curculjonide; Coleoptera.) 

Host: Apple, pear. 

Injury: Often very destructive to apple. 
Larva injurious to buds and blossoms; adult 

feeds on leaves. 
Description and biology: Adult length 3 to 

4 mm.; pitch black or fuscous black, with 

ashy pubescence; most easily recognized by 

pale V-shaped mark on elytra. Appear in 

late spring and live until next spring, when 

they copulate and oviposit. Hibernate in 
rubbish. Pupa yellowish brown. Pupates 

in withered flower bud. Pupation lasts 7 to 

10 days. Larva length 4-5 mm.; white, 

footless, head brown; feeds in flower bud. 

Larval stage 8 days to 3 weeks. Eggs de- 

posited in blossom buds. A single female 

deposits 50 or 60 during a period of 2 weeks. 

(See text figs. 7a, 8.) 

Distribution: Europe. 

THEOBALD, F. V. Insect Pests of Fruit, 1909, p. 104. 

Fic. 8.—Apple bud weevil (A nthonomus 

pomorum). (Theobald.) 
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Cossus tristis Drury. 

(Apple and Quince Borer. Cosside; Lepidoptera.) 

Hosts: Apple, quince, pear. 
Injury: Bores in sapwood. 
Description and biology: Adult occurs from September to November (South Africa). 

Broods may overlap. Pupa may be found in July and September. Larva length 50 

mm.; wholly flesh-colored or mottled with red. Young larvee feed first beneath the 

bark, older larvee burrow in middle wood. Eggs de- 

posited on bark, singly or in groups; especially in the yy, Sie 

fork of branches. ‘ 

Distribution: South Africa. 

LounsBury, ©. P. Rept. Gov. Entomologist for 1898. 

Cape of Good Hope, Cape Town, 1899. 

eo 

Ta hs 

Blastodacna putripennella Zeller. 

(Apple Pith Moth. Elachistidee; Lepidoptera. ) 

Host; Apple. 
Injury: Not seriously destructive. 
Description and biology: Adult forewing brownish gray 

with golden and whitish spots and stripes, head gray; 

eyes white; antenne, gray ringed with white. Occurs 

in July and August (Germany). Pupates about end of 

June between dry leaves on dead twigs. Larva yellowish, 

with broad reddish segmental divisions; head, neck, anal 

shield, and feet dark brown; prolegs and a side stripe 
above the feet yellow. Hatches in autumn and feeds on 

leaves; on approach of winter bores into buds of 1-year- 

old twigs; in spring bores into pith of twig. Eggs are 

placed on leaves. (See text fig. 9.) 

SorauerR, P. Handbuch der Pflanzenkrankheiten, 3d 

ed., 1913, vol. 3, p. 255, figs. 186, 187. ¢ 

Blastodacna vinolentella H.-S. 

(Pith Moth. Elachistidz; Lepidoptera.) 

Host: Apple. 
Injury: Considerable injury. Larva burrows into buds, 

shoots, and spurs. Fic. 9.—Apple pith moth (Blastodac- 
ae : : : : in- 

Description and biology: Adult wing expanse a little pes cn qoce 
less than 12 mm. Forewings may be almost black or 

may be marked with dark brown and rusty brown; inner margin white to beyond 

middle, where an irregular faint white oblique bar proceeds to tip of wing; two 

branches from which intersect black apical portion; hind wings gray and fringed; 
head black. Occurs in July and August. Pupa ochraceous; head, front of thorax, 

and tip of body, mahogany red; cylindrical in form; length 6 mm. Larva length 

8 mm. Dull reddish brown with deep brown head and first thoracic segment. 
Larve hatch in late summer, feed on leaves, bore into bud, pass the winter there, and 

mature in June. Eggs are unknown. 

Distribution: England, Europe. 

THEOBALD, F. V. Insect Pests of Fruit, 1909, p. 92. 
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Blastodacna hellerella Dup. 

(Pth Moth. Elachistidz; Lepidoptera.) 

This moth is similar to B. vinolenfella in habits and description, except that head of 
adult is white. (See plate vu, fig. 1.) 

THEOBALD, F. V. Insect Pests of Fruit, 1909, p. 92. »?P 

Chloroclystis rectangulata Linnzus. 

(Green Pug Moth. Geometride; Lepidoptera.) 

Host: Apple. 

Injury: Feeds on blossoms and young leaves. Not serious. 

Description and biology: Adult wing expanse 18 mm.; forewings deep green with 

dark brown and gray bands; hind wings with similar greenish tinge. Flies in May, 

June, and July. Pupa thorax and wing cases yellow; caudal end deep red, tinged 

with olive. Larva pale yellowish green, with rusty red line down back; division 

between segments reddish; a line at sides yellowish green. Larve appear in early 

spring. Pupate in earthen cocoon on ground. Eggs deposited on trees in early sum- 

mer, where they remain over winter. 

Distribution: Europe, England. 

THEOBALD, F. V. Insect Pests of Fruit, 1909, p. 68. 

Charagia lignivora Lewin. 

(Green Hanging Moth of the Apple. Hepialidz; Lepidoptera.) 

Hosts: Apple, acacia, aster, eucalyptus, etc. 
Injury: Injuries confined largely to native trees; sometimes destructive to apple. 

Bores in wood. 

Description and biology: Adult male forewings pea-green, with silvery white mark- 

ings; hind winds pale green; female forewings darker green than those of male, with 

purplish bands; hind wings orange pink. Lurva pale pink, yellow or purplish yellow, 

head dark-brown. A ‘‘swelling” sawdust covering covers burrow of larva. Eggs 

deposited on bark of tree. (See plate vir.) 
Distribution: Victoria. 

Frencu, C. Handbook of Destructive Insects of Victoria, 1909, pt. 4, p. 77. 

* Argyresthia conjugella Zeller. 

(Apple Moth. Hyponomeutide; Lepidoptera.) 

Hosts: Apple, cherry, plum, whortleberry, mountain ash, service berry. 
Injury: Serious to fruit. 

Description and biology: Moth with front wings violet gray, sprinkled with lighter, 

with yellowish white stripe on the inner margin. and a whitish spot near apex. Larva 
with black head, body at first whitish, later fleshy red with many dark brown setiger- 

ous spots;7 mm. long. Breedsin fruits. Pupates outside of the fruit in cocoons. (See 

plate vir, fig. 3.) 

Distribution: Europe, British Columbia, Japan. 

Soraver, P. Handbuch der Pfanzenkrankheiten, 3d ed., 1918, vol. 3, pp. 269-270, 
figs. 196-197. 

THEOBALD, I. V._ Insect, Pests of Fruit, 1909, p. 193. 
Report No. 6, Hokaido Agric. Exp. Sta., Sapporo, Japan, March, 1916. Plates 1, 3. 
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*Hyponomeuta malinellus Zeller. H. padellus Linnzeus. 

(Apple and Cherry Ermine Moths. Hyponomeutide; Lepidoptera.) 

These two ermine moths, which are destructive fruit-tree pests, have recently 

been introduced into the United States, the one well treated in Technical Bulletin{24, 

of the Geneva, N. Y., Agricultural Experiment Station (1912), to which the reader is 

referred. (See text fig. 10.) 

Diloba czruleocephala Linnzeus. 

(Figure-of-8 Moth. Blue-head. Noctuidz; Lepidoptera.) 

Hosts: Apple, plum, cherry. 

Injury: Seldom serious; defoliation. 

Description and biology: Adult wing expanse of male less than 25 mm., female 30 mm. ; 

forewing grayish brown and brown, witha pale spot shaped like a figure 8 on each wing; 

hind wing grayish brown with darker ray-like lines and a dark wedge-shaped patch at 

the hinder angle. Occurs in September and October (England). Larva over 25 mm. 

long; head blue with two small 

black dots; body color varied, 

yellowish green or bluish gray, 

with broken yellow line along- 

side below spiracles; small black 
spots on segments. Larve appear 

when leaves expand and are ready 
to spin up in June; pupate in crev- 

vices in bark and on limbs of trees. 

Eggs usually laid singly on shoots 

and spurs of fruit trees; they are 

round, flattened below, gray or 

grayish brown in color, (See plate 

vil, fig. 2.) 

Distribution: England, Europe, 

and Asia Minor. 

THEOBALD, F. V. Insect Pests of 

Fruit, 1909, p. 35. 

Sesia myopzformis Bosk. 

(The Apple Clearwing. Sesiidee; 

Lepidoptera.) 

Hosts: Apple, apricot. 

Injury: Larve work under bark. 

Description and biology: Adult 

wing expanse 22 to 25 mm.; head, 

thorax, and abdomen black; male 

abdomen has red band above and white beneath; female has only a white edge under- 

neath, with tail-like fan of black scales; wings transparent with dark scaled areas. 

Day-flying moths; occur in May, June, and July. (England). Pupa pale brown, 

protected by silken cases covered with chips. Larva length 15 mm.; dull yellowish 

white, head reddish brown; second thoracic segment with brown dorsal shield. Eggs 

laid on tree trunk. (See text fig. 12.) 
Distribution: Europe. 

THEOBALD, F. V. Insect Pests of Fruit, 1909, p. 17. 

Fie. 10.—Apple ermine moth (Hyponomcuta malinellus) Eggs, 

larva, pupa, adult, and nest. (Henschel.) 
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Tortrix ashworthana Newman. 

(Light Brown Apple Moth. Tortricide; Lepidoptera.) 

Host: Apple. (A. Busck states that this species feeds on Acacia only.) 

Injury: Very serious; attacks fruit in manner similar to codling moth. 

Description and biology: Adult female wing expanse, 18 mm.; forewings light brown, 

slightly barred. Larva light green in color, seldom penetrates apple as far as seeds. 
Eggs deposited in calyx. 

Distribution: Australia. 

Frencu, 0. Handbook of Destructive Insects of Victoria, 1891, pt. I, p. 66. 

iFieg. 11.—The apple sawfly (Hoplocampa testudinea). Adult and injured apples. 

(Theobald.) 
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Hoplocampa testudinea Klug. 

(Apple Sawfly. Tenthredinide; Hymenoptera.) 
Host: Apple. 
Injury: Local. Damages fruit. 

Description and biology: Adult, female, length 6-8 mm. ; reddish yellow, with a 

black patch on the head, another on thorax and on dorsum of abdomen; head and 

mesothorax punctured; antennz dusky in middle: male, slightly smaller. First 

brood occurs about apple-blossom time; second brood occurs in July. Pupate in soil. 

Larva, length 12 mm., creamy white; grub-like with brown head and a double, 

black chitinous plate on dorsum of anal segment; eats out cavities in interior of 

fruit. Many larvee migrate from one apple to another. Larval period in first brood 

4 or 5 weeks. Winters as larva in second brood. ggs are deposited in blossom. 

This stage varies from 8 to 14 days. (See text fig. 11.) 

Distribution: Europe. 

THEOBALD. F. V. Insect Pests of Fruit, 1909, p. 122. 

B. IMPORTANT APPLE INSECTS. 

Coccidz: HEMIPTERA. 

Armored— 
Aspidiotus (Diaspidiotus) africanus Marlatt; South Africa. 

Diaspis pyri Colvée; Spain, Belgium, Denmark, France, Italy, Croatia, Austria, Switzerland, Tyrol. 

*Epidiaspis piricola Del Guercio, 
France, Russia, Italy. (See Pear.) 

* Leucaspis japonica Cockerell; Japan. 

Parlatoria affinis Newstead; Algeria, 

Egypt. 

Parlatoria calianthina Berlese and 

Leonardi; Italy, Spain, Victoria, 

and New South Wales. 
* Parlatoria pyri Marlatt; China; scale 

of female 1-1.25 mm. in length, 

oval; larval exuvia, purplish green, 

second exuvium dark olive, almost 

black. Apparently a dangerous 

pest. 

Unarmored— 
Coccus hoferi King; Switzerland. 

* Lecanium bituberculatum T ar gioni- 

Tozzetti; England, France, Swe- 

den, Italy, Germany. 
Lecanium capree Linneus; Europe, 

Nova Scotia. 

Lecanium glandi Kuwana; Japan. 

* Lecanium persice Fabricius; Europe, 

Australia, Canada. 

Lecanium pyri Schrank; Europe, 

Prince Edwards Island. 

Lecanium rugosum Signoret; France, 

Germany. 

Lecanium variegatum Goethe; Europe. 
Lecanium vini Bouché; Europe. 

Pseudococcus glaucus Maskell; New 
Fic. 12.—The apple clearwing (Sesia myopxformis). Moth, 

cocoon, larva, and borings. (Reichelt.) 
Zealand. 

Tingitidz. 

Stephanitis pyri Fabricius; Europe. (See Pear.) 

COLEOPTERA. 
Cerambycidez. 

Cerambyz scopolii Fuessly; Europe; borer. 

Saperda scalaris Linneeus; Europe; borer. 

Liopus nebulosus Linnzeus; Europe; borer. 

Curculionide. 
Magdalis cerasi Linnaeus and M. pruni Linnzus; Europe; breed under bark. 
Anthonomus incurvus Panzer, A. pedicularius Linnzus, and A. pyri Boheman; bud weevils; Europe. 
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Anthribidz. 
Doticus pestilans Oliff; Victoria; a pest of dried apples. 

Scolytidz. 

Scolytus pruni Ratzeburg; Europe. (See Plum.) 

Scolytus mali Bechst.; Europe; galleries in bark. 

LEPIDOPTERA. 
Pyralidz. 

Dichocrocis punctiferalis Guénée; Queensland. (See Corn.) 

Lymantriidz. 

Teia anartoides Walker; Australia. (See Fruit.) 

Lasiocampide. 

Gastropacha quercifolia Linnzeus; Europe. (See Fruit.) 

Odonestis australasiz Fabricius; Australia; defoliator. 

Geometridz. 

Hibernia defoliaria Clerck; Europe. (See Forests.) 

Anisopteryx zscularia Schiffermiller; Europe. (See Forests.) 

Cheimatobia brumata Linnzeus. 

Elachistidz. 

Coleophora anatipennella Hiibner; Europe. (See Plum.) 

HYMENOPTERA. 
Tenthredinidz. 

Hoplocampa fulvicornis Klug, sawfly; Europe; mines in fruit. 

DIPTERA. 
Trypetide. 

Ceratitis capitata Wiedemann. (See Fruit.) 

Bactrocera tryoni Froggatt; Orient. (See Fruit.) 

Bactrocera cucurbitz. c 

APRICOT. 

(Prunus armeniaca, etc.) 

Fruit trees of the Orient, now widely cultivated. 

A. AN APRICOT PEST LIKELY TO BE IMPORTED. 

Capua angustiorana Haworth. 

(Small Apricot and Vine Moth. Tortricide; Lepidoptera.) 

Hosts: Apricot, vine, pear and a great variety of other trees. Attacks foliage and 
fruit clusters. 

Injury: Does much harm to foliage of wall fruit. 
Description and Biology: Adult wing expanse 12-18 mm.; female forewing reddish- 

ochreous, with a reddish brown basal patch forming an oblique streak and a reddish 

central spot; a costal spot is pale yellow; male wing grayish-ochreous with brown 

and black markings. Occurs from June until August. Pupation takes place among 
leaves. Larva length more than 12 mm.; color yellowish, or grayish green with pale 

spots from which arise hairs; occurs in greatest numbers in April and May; rolls leaf. 
Eqqs deposited on twigs, hatching in spring. 

Distribution: Europe, Asia Minor, Africa. 
THEOBALD, F. V. Insect Pests of Fruits, 1909, p. 181. 

B. IMPORTANT APRICOT INSECTS. 

HEMIPTERA. 
Coccidz: 

Armored— 

Aspidiotus (Diaspidiotus) africanus Marlatt; South Africa. 

+ Epidiaspis piricola Del Guercio; Germany, Italy, France, established in California. 

Parlatoria calianthina Berlese and Leonardi; Italy. 

Unarmored— 

Lecanium coryli Linnzus; Europe. 

Lecanium kunoensis Kuwana; China. 

+ Lecanium prunastri Fonscolombe; Europe, Japan. 

Lecanium vini Bouché; Europe. 
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COLEOPTERA, 
Cerambycidz. 

Liopus nebulosus Linnzeus; Europe; borer. 

Uracanthus acutus Blackburn; Australia. (See Peach.) 

Scolytidz. 

Scolytus amygdali Guérin; Europe. (See Almond.) 

LEPIDOPTERA. 
Sesiidz. 

Sesia myopaeformis Bosk.; Europe. (See Apple.) 

COLEOPTERA. 
Geometridz. 

Lophodes sinistraria Guérin; Australia; defoliator. 

DIPTERA. 
Trypetidz. 

Ceratitis capitata Wiedemann, attacks Prunus armeniaca. (See Fruit.) 

Bactrocera tryoni Froggatt; Orient. (See Fruit.) 

Bactrocera cucurbitz. 

ARAUCARIA. 

(Family Coniferz.) 

Small evergreen plants much used in horticulture. 

IMPORTANT ARAUCARIA INSECTS. 

HEMIPTERA. 
Coccidz: 

Unarmored— 

Ctenochiton araucariz Green; Australia. 

Eriococcus araucariz Maskell; Europe, Canary Islands, Brazil; Araucaria excelsa, A. bidwiltii. 

Eriococcus angulatus Froggatt; Australia; Araucaria excelsa. 

Pseudococcus aurilanatus Maskell; New Zealand, Australia, Auckland, Natal, Hawaiian Islands; 

Araucaria excelsa. 

ARBORVIT£. 

(Thuya spp. Family Juniperacee.) 

Ornamental evergreen trees of North America, East and Central Asia. The wood is 

light and soft, brittle, and rather coarse grained, durable in the soil; much used for 

construction, cabinet making, and in cooperage. T. occidentalis contains a volatile 
oil used in medicine. 

INSECTS INJURIOUS TO ARBORVIT2. 

HEMIPTERA. 
Coccidz: 

Armored— 

* Chionaspis striata Newstead; Egypt, Algeria, Arizona, California; attacks Thuya africana. 

Diaspis visci Schrank; Europe; Thuya occidentalis. 

Unarmored— 

Lecanium arion Lindinger; Europe; Thuya occidentalis. 

COLEOPTERA. 
Scolytidz. 

Phieosinus thujae Perris; Europe. 
BIBLIOGRAPHY 

LINDINGER, L. Die Schildliuse (Coccide), 1912. 

EICcHHOFF .W., Europ. Borkenkifer, 1881. 

ASH. ‘ 

(Fraxinus spp. Family Oleacez.) 

Hardy ornamental trees growing in Europe, Asia, and America. These trees are 
important also for their timber. F. ornusexudesa manna. Certain Chinese species 
yield the Chinese white wax. The various species are generally readily transplanted 
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and hence will be found in nursery stock shipments. They are usually propagated 
from seed. As several species of insects breed in the seed, care must be taken about 

introducing seed for planting. 

A. AN ASH PEST LIKELY TO BE IMPORTED. 

Eriophyes fraxini Nalepa. 

(Ash Gall Mite. Eriophyiide; Acarina.) 

Host: Fraxinus excelsior, F. viridis. 

Injury: Forms galls in flowers, fruit, and leaves. (See text fig. 13.) 
Description and biology: Four-legged blister mite which causes galls by its feeding. 

Liable to introduction on 
nursery stock. 

Distribution: Europe, 

Mexico. 

SoraveEr, P.: Handbuch 

der Pflanzenkrankhei- 

ten, 3d ed., vol. 3, 1913, 

pp. 127, 128. 

B. OTHER IMPORTANT 

ASH INSECTS. 

HEMIPTERA. 

Aphididez. 
Prociphilus bumeliz 

Schranck, a gall-making 

louse of Europe, which at- 

tacks the tender leaves and 

petioles of ash and on its 

intermediate host, the fir, 

breeds at the roots. The 

form on fir roots has been 

known as Holzneria posch- 

ingeri Holzner. 

Coccidz. 

Armored— 

Aspidiotus (Chrysomphalus) 

nigropunctatus Cockerell; 

Mexico. 

Chionaspis salicis Linnaeus, the willow scale; Europe; attacks Fraxinus excelsior and many other'trees. 

Parlatoria affinis Newstead; Algeria; attacks Fraxinus oryphylla and olive. 

Unarmored— 
Fonscolombia fraxini Kaltenbach; Europe; attacks Frazinus excelsior. 

Fic. 13.—Ash gall mite (Eriophyes frazini): Gall formations on twigs 

of Frazinus excelsior. (Gillanders.) 

ORTHOPTERA. 

Oedipodidz. 

Pachytylus migratorius Linnaeus, the migratory locust; Europe; injures many plants. 

COLEOPTERA. 

Cantharidz (Meloid2). 

Lytta vesicatoria Linnaeus, the Spanish fly; all Europe; very injurious as adult. 

Cerambycide. 2 

Cerambyzx cerdo Linnaeus, the great oak borer; Europe; bores in wood. (See Oak.) 

Scarabeide. : 

Melolontha hippocastani Fabricius, a May beetle; Europe; injures the roots of seedlings of various 

trees. 

Melolontha melolontha Linnaeus, a May beetle; Europe; injures the roots of seedlings, and the adults 

attack the foliage. 



INSECTS OF ASH AND ASPARAGUS. 27 

Curculionidez. 
Cionus fraxini De Geer, a small oval weevil; Europe; breeds externally on the leaves of ash and 9dliv2, 

pupates in cocoons on the leaf. 

Scolytoidea. 

Hylesinus crenatus Fabricius, a bark beetle; Russia, Germany; bores the bark of ash and oak. 

Hylesinus fraxini Panzer, a bark beetle; Europe; bores the branches and tops, attacking bark of 

ash, olive, and acacia. 

Hylesinus oleiperda Fabricius, a bark beetle; Europe; attacks ash and olive. 

Phi@otribus caucasicus Reitter; a bark beetle; Russia; attacks young portions of the trees. 

* Scolytochelus multistriatus Marsh., a bark beetle; Europe; attacks bast and sapwood of trees. 

Scolytus scolytus Fabricius, a bark beetle; Europe; attacks bark, bast, and sapwood. 

LEPIDOPTERA. 

Cossidez. 

Cossus cossus Linnaeus, a goat moth; Europe; bores in the wood. (See Willow.) 

* Zeuzera pyrina Linnaeus, a wood borer of Europe, Africa, North America. (See Horse-chestnut.) 

Sesiidz. 

Sesia spheciformis Grng., a clear-winged moth; Europe; bores in the wood. 

Tortricidzx. 

Tortrix podana Sc., a 

grass-green larva, 

which occasionally 

attacks ash; Europe. 

Hyponomeutide. 

Prays curtisellus Don., 

asmall moth; Europe; 

larva mines leaves, 

skeletonizes, webs 

leaves, or mines buds, 

in its different genera- 

tions. 

Gracillariidz. 

Gracillaria  syringella 

Fabricius, a yellowish 

olive-brown moth; 

Europe (Sweden); 

larve first mine the 

leaves and then roll 

them; attack also 

Syringa. 

Fig. 14.—Asparagus beetle (Crioceris asparagi): a, Adult; b, egg; c, 

young larva; d, full grown larva; e, pupa. (Chittenden.) 

HYMENOPTERA. 

Tenthredinidez. 

Macrophya punctum-album Linneeus, a saw-fly; England; very injurious. 

LITERATURE. 

SoravER, P. Handbuch der Pflanzenkrankheiten, 3d ed., vol. 3, 1913. 

Nvsstin, Orto. Leitfaden der Forstinsektenkunde 2d ed., 1913. 

ASPARAGUS. 

(Asparagus officinalis Linnzus. Family Liliacez.) 

Various other species of asparagus are cultivated for decorative purposes. The 

above-mentioned species is useful both for its delicious edible shoots and its graceful 
foliage. Pests introduced on any type of asparagus are likely to attack the culti- 
vated crop. 

A. BETTER KNOWN ASPARAGUS INSECTS LIKELY TO BE IMPORTED. 

Crioceris spp. 

(Asparagus Leaf Beetles. Chrysomelide; Coleoptera.) 

Species: > C. asparagi Linneeus; Europe, introduced into North America and widely 
distributed; asparagus. (See text fig. 14) A very important pest. *«C. 12-punce- 

tata Linnzeus; Europe, introduced into North America and widely distributed; aspara- 
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gus. (See text fig. 15.) A very important pest. C. merdigera Linneus; Europe; 

onion, leek, garlic, lily of the valley, asparagus. 
Injury: Feed on the stems of the asparagus and cause much injury, amounting 

often to thousands of dollars. 

Fig. 15.—Asparagus beetle ( Criozeris duodecim punctata): a, Adult; b, larva; c, d, details of larval structure. 

(Chittenden. ) 

Biology: Eggs laid on plant. Larva feeds on stems and foliage. Pupates in soil. 
Two broods per annum. 

Soravuer, P. Handbuch der Pflanzenkrankheiten, 3d ed., vol. 3, 1913, p. 510. 

CHITTENDEN, F. H. U.S. Dept. Agr., Bur. Entomology, circ. 102, 1908, 12 pp., 6 figs. 

Fic. 16.—Asparagus miner (Agromyza simpler): Aduits. (Chittenden.) 

Agromyza maura Meigen. * Agromyza simplex Loew. 

(Asparagus Miners. Agromyzidz; Diptera.) 

Hosts; Asparagus. 
Injury: Mine immediately under the bark of the asparagus stem. The latter 

species has been introduced into the United States. 
Description and biology: Adult fly very small. Larva white, legless. Pupates in 

mine. (See text figs. 16, 17.) 
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Distribution: A. maura; Hungary. <A. simplex; Europe, North America. 

Soraver, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, p. 406, 407, fig. 252. 

Cuirrenven, F.H. U.S. Dept. Agr., Bur. Ent., bull. 66, pt. I, 1907, pp. 1-5, 2 figs. 

Platyparza peeciloptera Schrank. 

(Asparagus Fly. Trypetide; Diptera.) 

Hosts: ‘Asparagus. 
Injury: Mines the stems. 

Description and biology: Fly dark brown, abdominal segments banded whitish; 

faceKlegsFand antennzg reddish yellow; 
wings clear with a dark zigzag longitudinal 

band; length 6-8 mm. Maggot whitish, 

apical stigmatal plates shining black with 

two forward turned hooks; length 10 mm. 

Distribution: Europe. 

Soraver, P. Handbuch der Pflanze L 

krankheiten, 3d ed., vol. 3, 1913, p. 421 

422. 

B. OTHER IMPORTANT ASPARAGUS 

PESTS. 

HEMIPTERA. 
Coccide: 

Armored— 

Chionaspis berlesei Leonardi; Europe; attacks As- 
paragus acutifolius and A. umbellatus. 

Fic. 17.—Asparagus miner (Agromyza simplex): 

a, Larva; b,c, larval details; d, e, puparium; 

jf, injury. (Chittenden.) 

COLEOPTERA. 
Brachyrhinidz. 

Cneorhinus plagiatus Schall.; a weevil, causes serious injury in England. 

LEPIDOPTERA. 

Noctuidz. 

Mamestra oleracea Linnzeus; Europe; larve feed on plants. (See Cabbage.) 

DIPTERA. 

Anthomyiidz. 

Chortophila cilicrura Rondani; Europe; breeds in stems. (See Onion.) 

ASSAM RUBBER. 

(Ficus elastica. Family Urticaceex.) 

Assam or India rubber is a native of Assam and the Malay region. It can be grown 

from cuttings or seed. As it belongs to the same genus of plants as the fig, its insects 

are treated under the discussion of that plant. (See Fig.) 

ASPEN. 

(Populus tremula. Family Salicacee.) 
See Poplar. 

AVOCADO; ALLIGATOR PEAR. 

(Persea gratissima, etc. Family Lauracee.) 

This tropical American species is much prized for its large edible fruit, and is now 

cultivated extensively in Florida and southern California. Several other species of 

the genus are prized by the American trade for their evergreen foliage. 
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A. AN AVOCADO PEST LIKELY TO BE IMPORTED 

Heilipus lauri Boheman. 

(Avocado Weevil. Curculionids; Coleoptera.) 

Host: Fruit of Persea persea L. (Laurus drymifolia) and Persea pittieri Mez. 

Injury: Larve make galleries in the seed. Lia le to’ e introduced in seed and fruit. 
Live specimens have been received in the United States. 

Description: Adult weevil of a red ground color, with red femora, or dark ’ rown 

with unicolorous legs and prominent patches of white scales; rostrum long, prothorax 

conical. The larvee breed in the seed and their presence is not easily detected. In 

the case of the recent introductions the seeds were planted and the injury was not 
noticed until faulty germination caused an examination. 

Distribution: Mexico, Costa Rica. (See plate xirx.) 

BarBer, H.8. Proc. Ent. Soc. Wash., vol. 14, 1912, pp. 181-183, plate 9. 

B. OTHER IMPORTANT AVOCADO INSECTS. 

HEMIPTERA. 
Coccide: 
Armored— 

Aspidiotus (Pseudaonidia) articulatus Morgan; Mexico (See Coffee). Scale of adult female 1 mm. in 

diameter, circular, reddish brown with central portion blackish, exuvia covered. 

* Aspidiotus ( Chrysomphalus) persex Comstock; Mexico. 

Aspidiotus persearum Cockerell; Hawaii; on Persea gratissima. Scaleof female 1.25 mm. long, 1 mm. 

broad brownish cream color, exuvia sublateral. 

A spidiotus ( Chrysomphalus) personatus Comstock; West Indies, Mexico; Persea americana. (See Olive.) 

A spidiotus ( Chrysomphalus) scutiformis Cockerell; Mexico, Central America. (See Citrus.) 

Lepidosaphes longula Leonardi; Java; scale of female about 2.35 mm. long, elongate, curved, narrow, 

coffee colored. 

Pinnaspis rhombica Leonardi; Java; scale of adult female 1 mm. long, rhomboid, castaneous brown. 

Pseudoparlatoria parlatorioides Comstock; Brazil, Mexico; on Persea carolinensis. Scale of adult 

female about 1.4 mm. in diameter, light yellow, exuvia very large, extending from center of scale to 

margin, having the appearance of a Parlatoria. 

Unarmored— 

Ceroplastes cistudiformis Townsend and Cockerell; Mexico; wax scale. Adult female covered with 

dirty gray wax which is marked into plates; 6-8 mm. in length and 4.5 to 5.5 mm. in width. 

Ceroplastes rubens Maskell; Australia, India, Ceylon, Hawaii. Adult female 2.2-6 mm. in length, 

covered with wax which is rather thick and dull red or pinkish throughout. 

Icerya montserratensis Riley and Howard; Mexico. (See Citrus.) 

Pseudococcus virgatus Cockerell; Isle of Pines. 

Pulvinaria mammex Maskell; Hawaii, Natal; on Persea persea. Adult female reddish brown covers 

with a thin grayish meal, ovisac large, snow white, irregular, forming a mass of loose cotton. 

Pulvinaria simulans Cockerell; Mexico. 

LEPIDOPTERA. 

Lasiocampid2. 

Suana concolor Walker; Java, defoliator. 

Cossidz. 

Zeuzera coffex Nietner; India, Ceylon, Java, East Africa, Kamerun. (See Coffee.) 

COLEOPTERA. 

Bostrychidz. 

A pate monachus Fabricius; Africa, West Indies. (See Citrus.) 

Brachyrhinidz. 

Diaprepes abbreviatus Linnzeus; West Indies. (See Sugar cane.) 

Calandridz. 

* Caulophilus latinasus Say; Florida, probably imported; bores in seed. 

DIPTERA. 

Trypetidz. 

Ceratitis capitata Wiedemann; attacks Persea persea. (See Fruit.) 
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BAMBOO. 

(Bambusa spp.; Dendrocalamus strictus, etc.; Arundinaria spp.; Cephalostachyum 
pergracile; Melocanna bambusioides; Phyllostachys spp. Family Bambusez.) 

Treelike grasses much used in cultivation. 

A. BETTER KNOWN BAMBOO INSECTS LIKELY TO BE IMPORTED. 

Dinoderus minutus Fabr. 

(Smaller Bamboo Shot-hole Borer. Bostrychidz; Coleoptera.) 

Hosts: Bamboo (Dendrocalamus strictus and Bambusa). 

Injury: Commonly found attacking bamboos and is also found in cut sugar cane. 

Description and biology: Beetle brown, shining, 2.5 mm. long, with black head and 

thorax, the bases of elytra lighter colored, occasionally almost reddish. Larva pale 

Fie. 18.—Smaller bamboo shot-hole borer (Dinoderus minutus): a, Larva; b, pupa; 

c, adults. (Stebbing.) 

canary yellow, opaque, curved; head small orange brown with black mandi »les; legs 

three-jointed. Length3 mm. Boresin the bamboos. (See text figs. 18,19.) 

Distribution: India. 

StesBING, E. P. Indian Forest Insects, Coleoptera, 1914, pp. 133-143,"pl. 9. 

Dinoderus pilifrons Lesne. 

(Bamboo Shot-hole Borer. Bostrychidex; Coleoptera.) 

Hosts: Bamboo (Dendrocalamus strictus), various kinds of wood. 
Injury: Bores in bamboos. 
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Fic. 19.—Dinoderus mi- 

nutus. Injury to bam- 

boostalks. (Stebbing.) 
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Description and biology: Adult reddish brown, 3.3 mm. long, 
appendages and lateral edges of abdomen lighter colored. 

Larva yellowish white, mouth parts brownish, mandibles black; 

length 3.2 mm. Pupa with yellow abdomen, wings white, head 
and prothorax dirty white. 

Distribution: India. 

SteBBING, E. P. Indian Forest Insects, Coleoptera, 1914, 

pp. 130-133, fig. 89, pl. 131. 

Eucosoma paragramma Meyrick. 

(Bamboo Borer. Tortricidae; Lepidoptera.) 

Host: Bamboo. 

Biology: Caterpillar bores in the stem of green lamboo, 

pupates in tunnel. 
Distribution: India. 

MaxweE.i-Lrerroy, H. Indian Insect Life, 1909, p. 530. 

Ceratitis striata Froggatt. 

(Bamboo Fruit Fly. Trypetide; Diptera.) | 

Host: Bamboo shoots. 

Injury: Larvee feed in decayed shoots of bamboo. 

Description: Adult length 5-6 mm., color pale yellow to 
grayish with upper surface of thorax variegated with black. 

(See plate xxv1, fig. a.) 

Distribution: Ceylon. 

Froceatr, W. W. Dept. Agric., New South Wales, Farmers’ 

Bull. 24, 1909, p. 51. 

B. IMPORTANT BAMBOO INSECTS. 

HEMIPTERA. 
Coccidz: 

Armored— 

Aspidiotus (Odonaspis) bambusarum Cockerell; Japan. 

Aspidiotus (Odonaspis) canaliculata Green; Ceylon. 

Aspidiotus (Odonaspis) inusitata Green; Japan, Ceylon; Arundinaria, Phyl- 

lostachys bambusoides. 

+ Aspidiotus (Odonaspis) secreta Cockerell; Hawaii, Japan; Bambusa and 

Arundinaria. Has been taken in quarantine at San Francisco, 

Aspidiotus (Odonaspis) secreta saccharicaulis Zehntner; Java. 

Aulacaspis javanensis Newstead; East Java. 
Chionaspis arundinariz Green; Ceylon; Arundinaria. 

Chionaspis bambuszx Cockerell; Japan. 

Chionaspis colemani Kuwana; Japan; Phyllostachys bambusoides. 

Chionaspis elongata Green; Ceylon. 
Chionaspis graminis Green; Ceylon, Japan. (See Pl. II, fig. 1.) 

Chionaspis hikosani Kuwana; Japan; Phyllostachys bambusoides. 

Chionaspis simplex Green; Ceylon. 

Fiorinia bambusx Maskell; Hongkong, China; Bambusa fortunei. 

Fiorinia diaspiformis Newstead; Java. 

Fiorinia signata Maskell; Japan; Bambusa tessellata. 

Fiorinia tenuis Maskell; Japan; Bambusa. 

Hemichionaspis scrobicularum Green; Ceylon. 

Lepidosaphes bambusicola Cockerell; Brazil. 

Leucaspis bambusz Kuwana; Japan; Phyllostachys. 

+ Leucaspis japonica Cockerell; Japan. 

Pinnaspis bambuszx Cockerell; Jamaica. 
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cy The bamboo borer ( Cyrtotrachelus longipes): Adults, eggs, larva, cocoon, injury., (Stebbing.) 
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Coccidz—Continued. 

Unarmored— 

Aclerda distorta Green; Ceylon. 

Aclerda japonica Cockerell; England (in greenhouses); Arundinaria japonica. 

Aclerda tokionis Cockerell; Japan; Bambusa, 

Antonina socialis Newstead; England (in greenhouses); Arwndinaria japonica. 

* Antonina crawii Cockerell; Japan; California; New Jersey. 

A sterolecanium bambuse Boisduval; Guatemala; Florida; Bambusa viridis, Bambusa viridi-striata. 

A sterolecanium coronatum Green; Ceylon; Dendrocalamus giganteus. 

Asterolecanium solenophoroides Green; Ceylon. 

Asterolecanium exiguum Green; Ceylon, Hawaiian Islands. 

Asterolecanium flavociliatum Green; Ceylon; Arwndinaria. 

Asterolecanium lanceolatum Green; Ceylon; Arundinaria. 

Asterolecanium miliaris Boisduval; Ceylon, Cuba, Algeria, Mauritius, Brazil, Jamaica, Trinidad; 

Bambusa vulgaris, B. distorta, B. oliveriana, 

Asterolecanium pudibundum Green; Ceylon. 

A sterolecanium rubrocomatum Green; Ceylon. 

A sterolecanium tenuissimum Green; Ceylon. 

A sterolecanium tumidum Green; Ceylon. 

A sterolecanium udagamz Green; Ceylon, 

Asterolecanium bambusicola Kuwana; Japan. 

A sterolecanium hemisphaericum Kuwana; Japan. 

Asterolecanium masuii Kuwana; Japan. 

Ceroplastes theobromz Newstead; Cameroon. 

* Chetococcus bambusz Maskell; Hawaii, Ceylon, India, Mauritius, Brazil; Bambusa tulda. 

Coccus arundinariz Green; Ceylon; Arundinaria. 

Eriococcus graminis Maskell; China, Japan. 

Eriococcus onukii Kuwana; China, Japan; Arundinaria hindsii var. graminz. 

Pentatomide. 

Ocrophara montana, a sucking bug; India; feeds in all stages on the seeds of bamboo (Dendrocalamus 

strictus). 
COLEOPTERA. 

Bostrychidz. 

Bostrychopsis parallela; India; bores in wood of Dendrocalamus strictus. 

* Dinoderus brevis Horn, India; United States; very important borers in the stalks of Dendrocalamus 

strictus. 

Heterobostrychus wnicornis Waterhouse; Sinorylon .anale Lesne; boresin bamboos of Dendrocalamus 

strictus. 

Dinoderus distinctus Lesne; India; bores bamboos. (See Mango.) 

Lyctidz. 

Lyctus spinifrons Lesne; India; bores in bamboos of Dendrocalamus strictus. 

Cucujide. 

Psammecus trimaculatus Motschulsky; India; bores in wood of Dendrocalamus strictus. 

Tenebrionidz. 
*Tribolium confusum Duval, and 7’. castanewm Herbst; India; bore in wood of Dendrocalamus strictus. 

Chrysomelidz. 

Estigmena chinensis Hope; India; bores in young stems of Dendrocalamus strictus and Cephalostachyum. 

pergracile. 

Cerambycidz. 

Stromatium barbatum Fabricius; India; bores in Dendrocalamus strictus, 

Curculionidez. 

Cyrtotrachelus dux Boheman; India; bores in tops and shoots of Dendrocalamus hamiltoni. 

Cyrtotrachelus longipes Fabricius; India; bores in Melocanna bambusioides. . (See plate 1x.) 

Cossonid2. 

Conarthrus affinis Wollaston; India; bores in bamboos of Dendrocalamus strictus. 

LITERATURE. 

STEBBING, E. P. A Manual of Forest Zoology for India, 1908. 

STEBBING, E. P. Indian Forest Insects, 1914. 

BANANA; PLANTAIN. 

(Musa spp. (especially paradisiaca), Family Musacez.) 

Bananas and plantain have become a very important article of commerce, being 

mainly imported from the West Indies and Central America. Since the plant can 

59266—17——3 
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only be propagated from suckers or sprouts there is danger of introducing pests into 
the country in this manner. The banana is grown very extensively in the Southern 

States asa hedge plant. The compact nature of the fruit bunches makes it possible for 
many insects of considerable size to find entrance into the country in the bunches as 
well as in the fruit itself. 

A. BETTER KNOWN BANANA PESTS LIKELY TO BE IMPORTED. 

Cosmopolites sordidus Germar (Sphenophorus.) 

(Banana Root Borer. Calandridz; Coleoptera.) 

Hosts: Banana (all varieties), sugar cane. 
Injury: Serious pest to young banana plants in Fiji. 
Description and biology: Adult 14 mm. in length, 4 mm. in breadth, color dark brown 

to black, head with prominent rostrum, antenne elbowed. Pupa soft and white 
when newly formed. Pupal stage lasts from 6 to 8 days in the bulb. Larva 20 mm. 

in length, 8 mm. in breadth, cream colored, footless, and requires about 20 days to 

reach pupal stage. Eggs presumably deposited singly on base of stem near the crown. 

The larve, upon hatching, work their way inward and down toward the bulb. 
Distribution: Fiji, British New Guinea. [In eastern hemisphere South Pacific 

Ocean to Indian Archipelago.]| Jamaica, India, Brazil. 

JEPSON, FRANK P. Dept. Agric. Fiji, Rept. Econ. Entom., Council Paper No. 25, 
1911, p. 48, fig. 

Dacus curvipennis Froggatt. 

(Banana Fruit Fly. Trypetide; Diptera.) 
Host: Banana. 

Injury: Breeds in fruit. 
Description: Adult about 6 mm. long; head yellow; thorax with elongate bar of 

silvery white; legs yellow; tarsi and hind femora darker; abdomen elongate with 

base and two narrow transverse black bands below, sheath and ovipositor elongate. 

(See plate xxviu, figs. 6, d.) 

Distribution: Fiji. 

Frogeatt, W. W. Dept. Agric., New South Wales, Farmers’ Bul. 24, 1909, p. 28. 

B. OTHER IMPORTANT BANANA INSECTS. 

: HEMIPTERA. 
Aleyrodidz. 

Aleurodicus cocois Curtis; West Indies, Mexico, Central and South America. (See Cocoanut.) 
o 

Coccidz. 

Pseudococcus grassi Leonardi; Italy. 

COLEOPTERA. 
Calandridz. 

Rhabdocnemis obscurus Boisduval. (See Sugar cane.) 

LEPIDOPTERA. 
Pyralidz. 

Dichocrocis punctiferalis Guénée; Queensland. (See Corn.) 

Castniidz. i 

Castnia licus Drury; South America. (See Sugar cane.) 

Tineide. 

Ereunetis flavistriata Walsingham; Hawaii. (See Sugar cane.) 

DIPTERA. 
Trypetide. 

Ceratitis capitata Wiedemann. (See Fruit.) 

Riora musae Froggatt; Australia. (See Fruit.) —. 

Bactrocera tryoni Froggatt; Orient. (See Fruit.) 
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BARLEY. 

(Hordeum vulgare. Family Graminee. ) 

Barley is a grain with many varieties grown in various parts of the world, especially 

Europe and Asia. There is danger of importing pests of the grain only, unless the 

straw should be used for packing. Its pests are discussed under Grains and Grasses. 

BAY. 

(Laurus spp. Family Lauracee.) 

Evergreen plants much cultivated for their shrubbery. 

INSECTS ATTACKING BAY TREES. 

HEMIPTERA. 
Coccidz: 

Armored— 

*A spidiotus britannicus Newstead; Europe. 

Aspidiotus (Aonidia) lauri Bouché; Germany, Australia, Greece, Italy, Spain, Portugal; Laurus 

canariensis. 

Aspidiotus ( Chrysomphalus) paulistus Hempel; Brazil. 

A spidiotus ( Chrysomphalus) scutiformis Cockerell; Mexico, Central America. 

Cryptaspidiotus aonidioides Lindinger; Canary Islands; Laurus canariensis. 

Parlatoria calianthina Berlese & Leonardi; Italy. 

Unarmored— 

Coccus acuminatus Signoret; Hawaii, Ceylon, France. 

Eucalymnatus brunfelsix Hempel; Brazil; Laurus camphora. 

Icerya montserratensis Riley & Howard; West Indies, Mexico; Laurus camphora. 

Paralecanium geometricum Green; Ceylon, China; Laurus canariensis. 

Platinglisia noacki Cockerell; Brazil. 

Pseudococcus indicus Signoret; France; Laurus indicus. 

Pseudococcus laurinus Boisduval; France; Laurus nobilis. 

Pulvinaria plana Lindinger; Canary Islands; Laurus canariensis. 

BEAN. 

(Phaseolus vulgaris. Family Leguminose. ) 

This species includes the kidney, common field, garden, snap, and string beans. 

It is probably of tropical American origin. The beans are an article of commerce and 

very likely to introduce pests. 
: BROAD BEAN. 

(Vicia faba. Family Leguminose.) 

The broad bean is a native of Asia, but is grown extensively in Europe and North 

America, especially as a food for domestic animals and for human consumption. 

The beans are an article of commerce and quite likely to introduce pests. 

LIMA BEAN. 

(Phaseolus lunatus. Family Leguminose. ) 

The lima or sugar beans are native to South America. They are articles of com- 

merce and quite likely to introduce pests. 

A. BETTER KNOWN BEAN INSECTS LIKELY TO BE IMPORTED. 

Mylabris (Bruchus) spp., etc. 

(Bean and Pea Weevils. Mylabride [Bruchide]. Coleoptera.) 

Many of the weevils attacking beans are cosmopolitan and have been introduced 

into the United States. The fact that they breed in perfectly dry stored beans makes 

their distribution very easy. 
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Species: M. loti Paykull; seed of Lotus and Lathyrus. M. atomarius Linnaeus; very 

common; Vicia faba, Lathyrus, Vicia sepum, etc. *M. rufimanus Boheman; Europe, 

North Africa, Egypt, Persia, Syria, introduced into California; beans, peas. 
An important pest. M. affinis Fr6- 

lichs; France, imported into Ireland 

and East Indies; beans. + M. piso- 

rum Linneeus; distributed from 

Orient until now cosmopolitan; a 

very serious pest; peas. Vicia, 

Cytisus laburnum. (See text fig. 

20.) M. lentis Froélichs; Europe, 

Egypt, Syria, lentils. M. pallidi- 

corns Boheman; lentils. > Acan- 

thoscelides obtectus Say; now cosmo- 

Fiq. 20.—The pea weevil ( Mylabris pisorum): a, Beetle; 5, politan; peas, cowpeas, lentils, 
larva;c,pupa. Enlarged. (Chittenden.) beans. (See text fig.21.) +Pachy- 

merus chinensis Linnzeus; now almost cosmopolitan; cowpeas, Phaseolus radiatus, Caja- 

nus indicus, peas, lentils, beans, Dolichos, sorghum. (See text fig. 22.) +*P. quadri- 

maculatus Fabricius; now almost cosmopolitan; cowpeas, peas, beans. (See text 

m/e, 2a}, 

Description: These weevils are small, somewhat flattened, rounded or oblong, with 

head concealed beneath. The larve breed in the seed of beans and peas and pupate 

there. 

SoraveEr, P.: Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, pp. 535-537. 
CHITTENDEN, F. H.: U. 8. Dept. Agric., Yearbook 1898, pp. 233-260. 

Spermophagus pectoralis Sharp. 

(Mexican bean weevil. Mylabridx; Coleoptera.) 

Host: Beans. 

Injury: To dried beans, which it destroys for successive generations like the common 

bean weevil. 

Fia. 21.—Bean weevil (A canthoscelides obtectus): a, Adult; 6, larva; c,pupa. (Chittenden.) 

Description: A small black rounded beetle with white marks on the elytra or wing- 
covers. 

Distribution: Mexico, Guatemala, Nicaragua, Panama, Brazil, Texas. 

CHITTENDEN, F. H.: U.S., Dept. Agric., Yearbook 1898, pp. 233-260. 
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Agromyza phaseoli. 

(Bean Fly. Agromyzidae; Diptera.) 

Hosts: Lima, Tonga, French, and Madagascar beans. 

Injury: Larvae bore in stalks. 

Distribution: Australia. 

Froeeatt, W. W. Agricultural Gazette, N.S. W. Feb., 1911. 

Jarvis, E. Queensland Agricultural Journal, March, 1913, pp. 192-195, Plates 30, 31. 

Lyczena betica. 

(Blue or Hairstreak Butterfly. Ly- 

caenide; Lepidoptera.) 

Hosts: Beans, garden peas, cow- 

peas, Jack beans, crotalarias, and 

pigeon peas. ; 
Injury: Larve attack pods, devour- 

ing growing seeds. 
Distribution: Hawaii. 

Fuittaway, D. T. Annual Report, 
Hawaii Agri. Exp. Sta. 1911 (1912), 

p. 21. 

FiG. 22.—Bean weevil (Pachymerus chinensis): a, Adult; 

b, egg; c-e, larva and‘details. (Chittenden. ) 

Hyalopeplus pellucidus. 

(Hawaiian leaf-bug. Capsidae; Heteroptera.) 

Host: Pigeon peas. 

Injury: By sucking juices from plants. 
Distribution: Hawaii. 

Furtaway, D. T. Annual Report, Hawaii Agri. Exp. Sta. 1911 (1912), p. 23. 

Zizera labradus Godt. 

(Victoria Bean Butterfly. Lycaenidz; Lepidoptera.) 

Hosts: Beans, peas. 

Injury: Feeds in the pods, a serious pest in Victoria. 

Description: Butterfly one of the group known as “ Blues.’ Larva flattened, 

green, very hairy. Egg 

circular, pitted. 
Distribution: Australia. 

¥rencu, C.: Handbook of 
Destructive Insects of 

Victoria, pt. 4, 1909, pp. 
62-66, pl. 49. 
Maruca testulalis Geyer. 

rik : 

(Bean Pod Borer. Pyrali- 
dx: Lepidoptera.) 

Hosts: Mung (Phaseolus 
mungo), moth (Phaseolus 

aconitifolius), tur (Cajanus 

indicus). 

Fig. 23.—Bean weevil (Pachymerus quadrimaculatus): a, Adult; b, 

larva; c, pupa. (Chittenden.) 

Injury: Breeds in the pods of legumes. 

Description and biology: Adult wing expanse 26-30 mm., fuscous brown, forewing 

with conspicuous black edged white spot, hind wing white, with a marginal fuscous 
band. Larva 12 mm. long, green; sometimes with a pink tinge, hairs on small black 

tubercles. Bores inside of the pods and pupates in its borings. 
Distribution: Australia and Asia. 

Maxweti-Lerroy, H.M. Mem. Dept. Agric. India, vol. 1, 1907, p. 216, fig. 66. 
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B. OTHER IMPORTANT BEAN INSECTS. 

COLEOPTERA. 
Chrysomelidez. ie 

Cerotoma denticornis Olivier, leaf beetle; Porto Rico (see text fig. 24). 

Curculionid2: 

Sitona lineata Linneus,* S. flavescens Marsh.; Europe. (See Clover.) 

Hypera variabilis Herbst; Europe. (See Clover.) 

DIPTERA. 
Trypetidz. 

Dacus cucurbitae Coquillett; India, Ceylon, Hawaii; attacks fruit. (See Cucurbits). 

Ceratitis capitata Wiedemann, attacks Phaseolus vulgaris. (See Fruit.) 
Bactrocera cucurbitez. 

Bactrocera tryoni. 

Anthomypiide. 

* Chortophila (Pegomya) fusciceps Zetterstedt. (See Corn.) 

Agromyzidez. 

,Agromyza fabalis Jack; bean stem maggot, Rhodesia, mines stems of cowpeas, French beans, kidney 

and haricot beans. ‘ 
: LEPIDOPTERA. 

Hesperide. 

*« Eudamus proteus Linneeus, bean leaf roller; Porto Rico; Southern States. 

Fig. 24.—Bean leal-beetle (Cerotoma denticornis): Adults, two_varieties. (Chittenden.) 

BEECH. 

(Fagus spp. Family Fagacez.) 

This genus contains tall, hardy, deciduous trees favored for parks. The wood is 

valuable and the nuts edible. . The nuts also yield an oil used for cooking. Propa- 

gated from seed. Valuable for nursery stock. 

A. BEECH PESTS LIKELY TO BE IMPORTED. 

Laspeyresia grossana Haworth. (Carpocapsa.) 

(Beech Tortrix. Tortricide; Lepidoptera.) 

Hosts: Hazelnut, walnut, oak, beech, chestnut. _ 

Injury: Seldom serious. Attacks fruits of its hosts. 
Description and biology: Adult, forewing bluish ash-gray; translucent spot brownish 

gold streaked with black, brown at base, bounded by triangular spots. Flies in 
June and July (Germany). Pwpates in spring in the earth. Larva attacks nuts in 

late summer, winters in earth. 

Distribution: Europe. 

Soraver, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, p. 276. 
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B. OTHER IMPORTANT BEECH PESTS. 

HEMIPTERA. 
Aphidide. 

Pterochlorus exsiccator Altum, anonmigratory plant louse; middle Europe; very injurious to the twigs 

and stems of young trees. 

* Phyllaphis fagi Linnzus, nonmigratory plant louse; Europe; feeds on foliage. 

Coccidz: 

Unarmored— 
Ceelostomidia assimilis Maskell; New Zealand; attacks Fagus menziesii and F. fusca. 

Celostomidia pilosa Maskell; New Zealand. 

Cryptococcus fagi Baerensprung; Europe; Fagus sylvatica. 

Eriococcus aceris Signoret; Europe; Fagus silvatica. 

Eriococcus fagicorticus Maskell; New Zealand; Fagus fusca. 

Eriococcus pallidus Maskell; New Zealand; Fagus fusca. 

Eriococcus raithbyi Maskell; New Zealand; Fagus menziesii. 

Gossyparia cavellii Maskell; New Zealand; Fagus menziesii. 

Inglisia fagi Maskell; New Zealand. 
Phenacoleachia zealandica Maskell; New Zealand. 

Pulvinaria betule Linnzeus; Europe; Fagus sylvatica. 

Rhizococcus intermedius Maskell; New Zealand; Fagus menziesii. 

Rhizococcus pulchellus Maskell; New Zealand; Fagus fusca, F. menziesii, F. cliffortioides. 

Rhizococcus totare Maskell; New Zealand; Fagus menziesii. 

Ripersia fagi Maskell; New Zealand; Fagus menziesii. 

Solenococcus fagi Maskell; New Zealand. 

COLEOPTERA. 
Anobiidz. 

Xestobium plumbeum Illiger; Europe; injures wood for technical purposes. 

Xestobium rufovillosum De Geer; Europe; injures wood for technical purposes. 

Ptilinus pectinicornis Linnzeus; Europe; bores in wood: 

Elateridz. 
Athous subfuscus Miiller, a snapping beetle; Europe; larve destroy germinating beech. 

Lymexylonid2. 

Hylecetus dermestoides Linnzus; Europe; breeds in bark and wood. 

Scarabzidze. 
Amphimallon solstitialis Linnzeus; Europe; develops like the June beetle at the roots of trees. 

Melolontha hippocastani Fabricius, and M. melolontha Linnzeus; Europe; also breed at the roots of 

seedlings and as adults feed on the foliage. 

Polyphylla fullo Linnzus; Europe; breeds at the roots of trees and the adults feed on the foliage. 

Buprestidz. 

Agrilus angustulus Mliger, A. biguttatus Fabricius, A. elongatus Herbst, and >A. viridis Linnzus (see 

Oak); wood borers; Europe; attack bast and sapwood, especially of young trees. 

Cerambycide. : 

Callidium zxnewm DeGeer; and C. violaceum Linnzus; long-horned wood borers; Germany; attack 

wood of felled trees and lumber. 
Saperda scalaris Linnzeus; Europe; bores in wood. (See Poplar.) 

Chrysomelidez. Nl . 

Haltica quercetorwm Foudr.; a leaf beetle; Germany. (See Oak. ) 
2 

Brachyrhinide. : 

Strophosoma capitata De Geer, and S. melanogramma Forster, weevils; Europe; adults feed on the 

leaves and buds of seedlings. 
Polydrusus cervinus Linneus, P. chrysomela Olivier, P. griseomaculatus Desbrochers, P. lateralis Gyl- 

lenhal, P. micans Schénherr, P. mollis Stroem, P. picus Fabricius, P. sericeus Schall., and > P, 
viridicollis Baudi, weevils; Europe; as adults feed on buds and foliage; probably breed at the roots, 

The two latter species have been introduced into the United States. 
Phyllobius argentatus Linneus, P. urtice De Geer and P. viridicollis Fabricius; weevils; Europe; 

adults injure buds and leaves. 

Attelabidz. : 

Apoderus coryli Linnzus, a leaf rolling weevil, Europe; larva breeds in the leaf rolls. 

Rhynchites alni Miiller and Rhynchites betulae Linnzeus, leaf rolling weevils; Europe; larvx breed in 

the leaf rolls. . . 

Byctiscus betule Linneus, a leafrolling weevil; Europe. 
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Curculionide. 

Orchestes fagi Linnzus, a small jumping weevil; Europe; mines the leaves. 

Hylobius abietis Linneus, a large weevil; Europe; bores in the bark of seedlings. 

Cossonide. 

Rhyncolus lignyarius Marsh., a small elongate weevil; Europe; bores in the trunks. 
Rhyncolus truncorum Germar, a small weevil; Europe; bores in timber. 

Scolytidz, Ipid2. 

Scolytus intricatus Ratzeburg; Russia, Germany; makes galleries in bast. 

Anisandrus dispar Fabricius; Germany; makes galleries in wood, causing great damage. 

Ernoporus fagi Fabricius; Europe; makes galleries in bark of Fagus sylvatica. 

Taphrorychus bicolor Herbst, and T. villifrons Dufour; Europe; make galleries in bark. 

Xyleborus dryographus Ratzeburg, and X. monographus Fabricius; Europe; makes galleries in the 

wood of living trees. 

Xyloterus domesticus Linneeus, and X. signatus Fabricius; Europe; makes galleries in sapwood of 

branches and in the wood of the trees. 

LEPIDOPTERA. 

Cossidz. 

* Zeuzera pyrina Linneus; Europe, Africa, North America; breeds in the wood. (See Horse-chest- 

nut.) 

Cossus cossus Linnzus; the goat moth; Europe; breeds in the wood. (See Willow.) 

Drepanide. 

Drepana cultraria Rabricius; Europe; defoliator. 

Notodontidz. 

Phalera bucephala Linnzeus; Europe. (See Forests.) 

Geometridz. 

Cheimatobia boreata Hiibner; Germany; feeds on young growth. 

Hibernia aurantiaria Esp., H. defoliaria Linneeus and H. marginaria Borckh.; Europe; feed on foliage. 

Larentia dilutata Borckh.; Europe; feeds on foliage. ; 

Lasiocampide. 

Malacosoma neustria Linneus; Europe; feeds on buds and leaves (see Forests). 

Lymantriidz. 

Dasychira pudibunda Linneus, * Euproctis chrysorrhea Linneus, + Lymaniria monacha Linnzus, 
*Porthetria dispar Linnzeus, Porthesia similis Fuessly (see Forests). 

Noctuidz, 

Acronycta aceris Linnzeus; Europe; defoliator. 

Scopelosomea satellitia Linneus; Germany; injurious to young growth. 

Plutellidz. 

Cerostoma parenthesella Linneus; Europe; attacks leaves of seedlings. 

Tortricidz. 

* Peronea ferrugana Treitschke; Europe; North America; attacks leaves. 

Tortriz podana Sc.; Europe; attacks leaves of seedlings. 

HYMENOPTERA. 
Cimbicide. 

Cimber fagi Zadd.; sawfly; Europe; feeds on foliage. 

Xiphydridz. 

Xiphydrya camelus Linnzeus; wood wasp; Europe; bores in wood. 

DIPTERA. 
Itonididz. 

Hormomyia annulipes Htg. and H. fagi Htg., gall midges, Europe; from galls on leaves. 
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BEET; MANGELWURZEL OR MANGOLD; SUGAR BEET; CHARD. 

(Beta vulgaris Linneus. Family Chenopodiacez.) 

The beet and its varieties are grown from seed. The varieties have been developed 

either for their roots or their foliage, which are edible. A race of showy foliage beets 

has been developed which make excellent flower-garden borders. The species occurs 

in America, Europe, and as far east as Persia, and the Caspian Sea. Insects are most 

likely to be introduced in shipments of beet roots, 

A. BETTER KNOWN BEET INSECTS LIKELY TO BE IMPORTED. 

Atomaria linearis Stephens. 

‘ (Pigmy Mangold Beetle. Cryptophagidw; Coleoptera.) 

Hosts: Mangolds, beets, sugar beets. 

Injury: Very destructive by destroying sprouts at time of germination and later 

attacking both roots and leaves. 
Description: Beetle 1-1.5 mm. long, dark brown, with fine pubescence. The life 

history has not been worked out. 
Distribution: Europe (England). 

Soraver, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, p. 475, fig. 290. 

THEOBALD, Frep. V. First Rept. Econ. Zool., Brit. rae Nat. Hist., 1903, pp. 8, 9, 

figs. 
JABLONOwSEI, JozseF. Die Tierischen Feinde der Zuckerriibe (translation by Julius 

Reitzer), 1909, pp. 136-142, fig. 31. 

>* Cassida nebulosa Linnzus. 

(Beet Tortoise Beetle. Cassidide; Coleoptera.) 

Host: Beets, sugar beet, orache, lambsquarter, Atripler, etc. 

Injury: Both larva and adult feed on the foliage. 
Description: Beetle dorsally flattened in the shape of a tortoise shell, about 6 mm. 

long, yellowish gray or pale green. 
Distribution: Europe, Asia (Persia to Siberia), and recorded from California in 1894. 

SoravER, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3. p. 533. 

CHITTENDEN, F.H. U.S. Dept. Agr., Div. Entom., 1903, bul. 43, p. 14, fig. 6. 
JABLONOWSKI, JozsEF. Die Tierschen Feinde der Zuckerriibe translation by Julius 

Reitzer), 1909, pp. 261-263, fig. 55. 

Cleonus punctiventris Germar. 

(Beet Root Weevil. Curculionid#; Coleoptera.) 

Hosts: Beet, Polygonum, thistle, goosefoot, tobacco, Salsola. 

Injury: Adults feed on young plants; larve feed at the roots of beets. Very 

destructive in east Europe. 
Description and biology: An elongate subcylindrical weevil with stout beak. The 

larve feed at roots as low as 60 cm. below the surface. Pupate in the larval feeding 

places. 
Distribution: Europe. 

Soraver, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, p. 546, 547. 

Gelechia ocellatella Boyd; Gelechia atriplicella F. R.; Gelechia instabilella Douglas. (Lita.) 

(Beet leaf miners. Gelechiide; Lepidoptera.) 
Hosts: Beets, sugar beets, mangolds. 
Injury: Mine the leaves, and sometimes G. ocellatella bores in ee crown and a short 

distance into the roots. 
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Description and biology: G. ocellatella is a small yellowish gray moth with dark ribs 
and an apical spot on the front wings; hind wings as large as front and whitish oray; 
pupates in leaf rolls, in the roots or outside. Larva 10 to 12 mm. long, pale greenish 
with a transverse row of reddish spots on each segment and two or three longitudinal 
rose colored stripes. Feeds on leaves and for a short distance into the roots. 

Distribution: Europe. 

Soraver, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, p. 263, 
f. 192. 

JABLONOWSKI, JozsEF. Die Tierischen Feinde der Zuckerriibe (translation by 
Julius Reitzer), 1909, pp. 136-142. 

W pp YP 
“tipi 

* Hymenia fascialis Cramer. 

(Hawaiian Beet Webworm. Pyra- 

lidze; Lepidoptera.) 

Hosts: Sugar beet, Swiss chard, 

mangel-wurzel, -Amarantus, Euxo- 

lus, purslane (Portulaca oleracea), 
cucumber, Chenopodiaceae. 

Injury: Capable of doing consider- 
able damage to truck by feeding on 

foliage. Has been widely distrib- 
uted. (See text figs. 25, 26.) 

Distribution: Japan, Hawaii, Trop- 
ical America, Porto Rico, Europe, 

» South Africa, Australia, Madagascar, 

Reunion, Mauritius, Florida, Ala- 

bama, California, District of Colum- 

bia. 

MarsuH, H. O.° U. 8. Dept. Agr., 
Bur. Entom., Bul. 109, pt. 1, 1911, 
pp. 1-15, pl. 1, figs. 1, 2. 

*Chortophila (Pegomya) hyoscyami 

Panzer. (Phorbia vicina Lintn.) 

(Beet fly or spinach leafminer. An- 

thomyide; Diptera.) 

Fig. 25.—Hawaiian beet webworm (Hymenia fascialis): Hosts: Spinach, beets, sugar beets, 
a, Egg on leaf; b, larva, dorsal view; c,larva,head and mangolds, orache, henbane, goose- 
first thoracic segment; d, abdominal segment, lateral foot. 
view; ¢, anal segment; f, pupa, lateral view; g, cremas- miury: Mines leaves. The mines 
ter; h,cocoon. Allenlarged. (Marsh.) Inj gh bees : 

are blisterlike. 
Description and biology. Fly thorax lead gray, with five faint dorsal stripes, abdo- 

men yellow gray with a faint brownish stripe; entire body with black bristles; head 
silver white, with reddish shimmer; front and scutellum with orange, silyer gray 
streaks; eyes red; palpi yellow with dark apex; femora yellowish, tibie brown; 
length, 6 mm.. The species varies in color and has received a number of names. 

Distribution; Europe. Introduced into the United States and quite injurious to 
spinach. 

Soraver, P. Handbuch der PAanzenkrankheiten, 3d ed., 1913, vol. 3, p. 428, 429, 
fig. 261. 

CHITTENDEN, F.H. U.S. Dept. Agr. Div. Ent., bul. 43, 1903, pp. 50-52, fig. 50 (P. 
vicina Lintner). 

Ormerop, Miss E. Manual Injurious Insects, 1890, pt. 1, pp. 144-147, fig. (P. betae 
Curt.). 

JABLONOWSKI, JozsEF. Die Tierischen Feinde der Zuckerriibe (translation by Julius 
Reitzer), 1909, pp. 303-315, figs. 61-63. 
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B. OTHER IMPORTANT BEET INSECTS. 

ACARINA, 
Tetranychidz. 

Tetranychus telarius Linnzus, the red spider; Europe; very injurious to sugar-heet foliage. 

HEMIPTERA. 
Aphididz. 

Aphis rumicis Linneeus; Europe; sugar-beet foliage. 

ORTHOPTERA. 
Gryllotalpide. 

*Gryllotalpa gryllotalpa Linneus (vulgaris Latreille); Europe, introduced into New Jersey; injures 

roots. 

Gryllide. 

Gryllus melas Charp.; Europe; seriously injures the roots. 

COLEOPTERA. 
Silphide. 

*Blitophaga opaca Linneeus; Europe, North America; feeds as larva on foliage of beets, an unusua 

habit for this family. It is harmless in America at present. 

Blitophaga undata Miller; Silpha obscura Linnzeus; and Phosphuga atrata Linneus; Europe; larvae 

feed on foliage of beets. 

Fic. 26.—The Hawaiian beet webworm ( Hymenia fascialis): Female moth. Enlarged. (Marsh.) 

Tenebrionidz. 
Pedinus femoralis Linnzus, an@ Gonocephalum (Opatrum) sabulosum Linnzeus; Hungary; larve ins 

jurious to roots of sugar beet; adults injure the foliage. 

Coccinellidz. 
Subcoccinella 24-punctata Linnzeus; Europe; larvae and adults injure vegetation. 

Elateridz. 

Lacon murinus Linneus and Corymbites aeneus Linnzeus, wireworms; Europe; attack the roots of 

seedlings. 

Athous niger Linnzus. (See Tobacco.) 

Agriotes lineatus Linneus. (See Tobacco.) 

Meloidz. 

Epicauta rufidorsum Goeze, blister beetle; Europe; defoliates and sometimes destroys entire plants. 

Scarabeidz. 
Melolontha vulgaris Linnzus, June beetle, Europe; larve feed at roots. 
Rhizotrogus zxquinoctialis Herbst; Europe; the larve feed at the crown and roots killing many plants. 
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Chrysomelidz. 

Cassida vittata Vill; Europe; larva and adult feed on foliage. 

Chalcoides chloris Foudr., Chxtocnema tibialis Iliger, Psylliodes attenuata Koch, P. chrysocephala Lin- 

nus, Phyllotreta vittula Redtenbacher, P. nemorum Linneus, P. nigripes Fabricius, P. atra Fabri- 

cius, P. crucifere Goeze, flea beetles; Europe; injure the foliage. 

Brachyrhinidz (Otiorhynchid2). 

Brachyrhinus raucus Fabricius (Otiorhynchus), B. ligustici Linneeus, B. orbicularis Herbst; Europe; 
adults injure the foliage and young plants. 

Psallidium mazillosum Fabricius; Europe; adult injures plants. 

Curculionidz. 

Liparus coronatus Goeze; Europe; breeds in the roots. 

Bothye oderes punctiventris Germar; and B. farinosus Fahraeus; Europe; adults injure foliage, larve 
breed in roots. 

Cleonus piger Scopoli, C. fasciatus Miiller, C. mendicus Gyllenhal, C. tigrinus Panzer, C. ucrainiensis 

Gawr., C. pedestris Podg., C. cinereus Schr.; Europe; breed in roots of beets or adults attack seedlings 
and foliage. 

Litus ascanii Linnzeus; Europe; breeds in the stems. 

Cionus scrophularie Linneus; Europe; adults feed on foliage of beets and mangolds. 

LEPIDOPTERA. 
Pyralidz. 

* Phiyctznia ferrugalis Hiibner; Europe, Asia, North America (see Cabbage). 

Noctuidz. 
Agrotis segetum Schiffermiller, A. plecta Linneus, A. exclamationis Linneus, cutworms; Europe; 

injure young plants and roots. 

Mamestra brassice Linneeus, M. dissimilis Kn., M. oleracea Linnzus; Europe; feed on foliage. 

Calocampa exoleta Linnzus; Europe; attacks beets. 

* Plusia gamma Linnzus; Europe; Asia, North America; in Europe injurious to beets. 

- HYMENOPTERA. 
Tenthredinidz. 

Athalia spinarum Fabricius, a saw fly; Europe; South Africa; attacks foliage of beets (see Turnip). 

DIPTERA. 
Tipulidz. 

Pachyrhina maculata Meigen, a crane fly; Europe; larva attacks the roots of beets. 

Tipula oleracea Linnzus and Tipula paludosa Meigen; Europe; also occasionally attack beet roots. 

LITERATURE. 

JABLONOWSKI, J. Die Tierischen Feinde der Zuckerriibe (translation by J. Reitzer), Budapest, 1909. 
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BERSEEM; EGYPTIAN CLOVER. 

(Trifolium alexandrinum Linneeus. Family Leguminose.) 

This forage plant has been introduced in a small measure into the United States 

from Egypt. It has a number of important enemies in Egypt which attack?other 

crops also grown in this country. (See Clover.) 

BETEL NUT. 

(Areca catechu, etc. Family, Palmacez.) 

A tropical palm yielding the betel nut of commerce. 

IMPORTANT ARECA INSECTS. 

HEMIPTERA. 
Coccidez: 

Armored— 

Aspidiotus ( Chrysomphalus) alienus Newstead; Areca lutescens. 

*Pinnaspis buzi Bouché; Trinidad, Brazil, New York, District of Columbia; Areca catechu, A. lutes- 

cens. Female scale 1—1.5 mm. long, narrow, reddish-brown or orange-brown with extremity lighter. 

Second exuvium comparatively large, occupying a trifle over one-third the puparium, which bears 

a strong resemblance to that of Lepidosaphes. Sides nearly parallel. 

Unarmored— 

Coccus acutissimus Green; Ceylon; Areca catechu. (See Mango.) 

Coccus minimus Newstead; England; Mexico; Areca catechu. 

Leucodiaspis cockerelli de Charmoy; Brazil; Areca lutescens. 
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BIRCH. 

(Betula spp. Family Betulacee. ) 

Ornamental deciduous trees or shrubs grown chiefly for their bright green handsome 

foliage. There are many species occurring in North America, Europe, north and 

central Asia. Propagated from seed and readily transplanted. The bark and wood 

are of value in the arts and crafts, and some species yield a sap used as a beverage. 

The bark of B. papyrifera is used in making canoes and for tanning leather. 

A. BETTER KNOWN BIRCH PESTS LIKELY TO 

BE IMPORTED. 

Eriophyes rudis Can. 

(Birch Blister Mite. Eriophyide; Acarina.) 

Hosts: Betula alba, B. pubescens, B. odorata. 

Injury: Causes gall-like swellings of the buds. Ulti- 

mately kills a tree. 

Description and biology: A four-legged blister mite 

which forms gall-like swellings of the buds. Very easy 

to introduce on nursery stock. 

Distribution: Europe, England (especially severe 
around London). 

Soraver, P. Handbuch der Pflanzenkrankheiten, 3d 

edit. vol. 3, 1913, p. 117, 118. fig. 93. 

Magdalis carbonaria Linnzus. 

(Birch Twig Weevil. Curculionidz; Coleoptera.) 

Hosts: Corylus avellana L., Prunus domestica L., 
Betula alba L., Juglans regia L., Pinus. 

Injury: Breeds in young twigs. Fig. 27.—Mole cricket, @ryllo- 

Description and biology: Weevil similar to the com- talpa. (Kurdjumoy.) 

mon Magdalis species of this country. The eggs are laid in small dead or injured 

twigs. Larva feeds in medullary canal of twigs. Pupates in tunnel. Adults 
feed on foliage. 

Distribution: Europe. 

Bareacul, P. Rassegna Biologica Rincofori Europei, 1883-1887, p. 194. 

B. OTHER IMPORTANT BIRCH PESTS. 

HEMIPTERA. 
Aphididz. 

Gly phina betula Kaltenbach, a plant louse; Germany; attacks leaves and twigs. 

Coccidz: 

Armored— 

Chionaspis salicis Linneeus; Europe. 

Unarmored— 

Lecanium ciliatum Douglas; Europe. 

Lecanium coryli Linnzeus; Europe. 

Lecanium pulchrum Marchal; Europe; Betula verrucosa. 

Pulvinaria betule Linneeus; Europe; Betula alba. 

ORTHOPTERA. 
Gryllotalpidz. 

* Gryllotalpa gryllotalpa Linnzeus; Europe, New Jersey; injures roots, young shoots, and germinating 
seed. (See text, fig. 27.) 
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COLEOPTERA. 
Buprestidz. 

*Agrilus viridis Linnzus; a wood borer; Europe; bores in bast and sapwood of seedlings and young 
stems and branches of older trees. 

Lymexylonide. 

Hylecetus dermestoides Linneeus; a wood borer; Germany, Sweden. 

Passalidz. 

Basilianus cantori Perch.; a large black beetle; India; breeds in rotting wood. 

Scarabeide. 

Anomala znea De Geer, Europe, adults attack foliage. 

Melolontha hippocastani Fabricius, and M. melolontha Linnzus, June beetles; breed at the roots of 
seedlings, and adults feed on foliage. 

Polyphyllafulic Linnzeus; Europe; also attacks roots and foliage in the same manner. 

Chrysomelidz. 

Agelastica alni Linnzus; a leaf beetle; Europe; larvee and adults feed on foliage. 

Lochmexa capree Linnzus; Europe; larve and adults feed on foliage. 
Melasoma enea Linnzeus; Europe; larve and adults feed on foliage. 

Haltica quercetorum Foudr.; Europe; defoliates. (See Oak.) 

Cerambycide. 

Rhagium mordar De Geer; Sweden; bores in stems and branches. 

Attelabide. 
Rhynchites betule Linneus, A poderus coryli Linneus, and Byctiscus betule Linnzus; leaf-rolling 

weevils; Europe; the larve breed in the rolls. 

Brachyrhinidz (Otiorhynchidz). 

Strophosoma capitata De Geer, and S. melanogramma 

Forster; weevils; Europe; adults feed on foliage, and 

larvee at the roots. 

Brachyderes incanus Linneus, a weevil; Europe; adults 

feed on foliage. 

Metallites iris Olivier; Europe; breeds at roots, adults 

attack buds and leaves. 

Polydrusus cervinus Linneus, P. intermedius Zetter- 

stedt, P. planifrons Gyllenhal, and P. wndatus 

Fabricius; Europe; feed as adults on foliage of Betula 

alba, and probably some of them breed on the plant. 

This is a dangerous genus. 

Phyllobius argentatus Linneus, P. betul# Fabricius, 

P. maculicornis Germar, P. pyri Linnezus, and P. 

sinuatus Fabricius; Europe; feed as adults on foliage 

and probably some of them breed on the plant. 

Fig. 28.—Scolytus ratzeburgi: Male much en- 

larged. (Ntisslin.) 

Curculionide. 

Anoplus plantaris Schénherr; Europe; adults feed on buds and young leaves. 

Hylobius abietis Linneeus; Europe; bores in the bark. 

* Cryptorhynchus lapathi Linnzeus; Europe; breeds in young shoots, branches, bark, and wood. An 

important pest introduced into the United States. 

Scolytide, Ipidae. 

Scolytus ratzeburgi Janson,and S.rugulosus Ratzeburg; Europe; make galleriesin bark. (See text ae. 28.) 

Anisandrus dispar Fabricius; Germany; makes galleries in wood. 

Xyloterus domesticus Linneeus, and X. signatus Fabricius; Germany; galleries in sapwood. 

LEPIDOPTERA. 
Cosside. 

Cossus cossus Linnzeus; goat moth; Europe; bores in wood. (See Willow.) 

*Zeuzera pyrina Linneus; Europe, Africa, North America; bores in wood. (See Horse chestnut.) 

Geometride. 

Anisopteryx zscularia Schiffermiller; a looper; Europe; feeds on foliage. 

Cheimatobia boreata Hiibner; Europe; feeds on buds, leaves, and new growth. 

Hibernia aurantiaria Esp., H. defoliaria Linneeus, and H. marginaria Borckh.; Germany; feed on buds 

and leaves. 

Larentia dilutata Borckh.; Europe; feeds on foliage of Betula odorata. 

Larentia nebulata Tnbg.; Sweden; feeds on foliage. 

Lasiocampidz. 

Eriogaster lanestris Linneeus; Germany; feeds on foliage. 

Malacosoma neustria Linnzeus; Europe; defoliator. (See Forests.) 
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Lymantriidz. 

Dasychira pudibunda Linneus, * Lymantria monacha Linneus, + Porthetria dispar Linnzus, Porthesia 

similis Fuessly, forest defoliators; Europe. (See Forests.) 

Sesiidz. 

Sesia spheciformis Grng.; Europe; bores in trunk. 

Sesia scolizformis Borckh.; Sweden; bores in trunk. 

Tortricidz. 

* Peronea ferrugana Treitschke; Europe, North America; attacks foliage. 

Notodontidz. 

Phalera bucephala Linnzeus; Europe. (See Forests.) 

HYMENOPTERA. 

Cimbicide. 
Cimber variabilis Klg., a saw fly; Europe; feeds on foliage. 

Trichiosoma lucorum Linnzeus; Europe; defoliates. 

Tenthredinidz. 

Nematus ( Croesus) septentrionalis Linnzeus; Europe; defoliates. 

Priophorus padi Linnzeus; Europe (see Plum). 

Xiphydridz. 

Xiphydrya prolongata Linnzeus, wood wasp; Europe; bores in the wood. 
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BLACKBERRY; RASPBERRY; LOGANBERRY. 

(Rubus spp. Family Rosacee.) 

A large genus of shrubs bearing many different kinds of delicious small fruits 

natives of America, Europe, and Asia. 

IMPORTANT BLACKBERRY INSECTS. 

COLEOPTERA. 

Byturidz. 

Byturus tomentosus Fabricius; Europe; larva feeds in fruit of raspberries and blackberries. 

Brachyrhinide. 

Brachyrhinus tenebricosus Herbst; Europe; larve attaek roots, adults attack foliage. 

Curculionide. 
Rhinaria perdix Pascoe; Australia. 

Hypera variabilis Herbst; Europe; raspberry. (See Clover.) 

Anthonomus rubi Herbst; Europe; larva at roots, adult attacks foliage. 

LEPIDOPTERA. 

Tortricidz. 

Notocelia roborana Treitschke; Europe. (See Currant.) 

Sesiide. ‘ 

Bembecia hylxziformis Lasp.; Europe; bores canes. 

Lasiocampidz. 

Macrothylacia rubi Linnzus; Europe; defoliator. 

HYMENOPTERA, 

Tenthredinide. 

Entodecta pumila Klug, a sawfly; Europe; mines in leaves. 

Cephididz. 

Janus fumipennis Ever.; Europe; mines in stems. 
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BOX. 

(Burus spp. Family Euphorbiacez.) 

Evergreen shrubs or small trees commonly used for hedges, occurring natively in 

Central and Eastern Asia, North Africa, Europe, and Central America, and much 

used in this country. 

IMPORTANT INSECT ENEMIES OF BOX. 

HEMIPTERA. 
Coccid2: 

Unarmored— 

Eriococcus buxi Fonscolombe; Europe. 

DIPTERA. 
Itonididz (Cecidomyiidz). 

> Monarthropalpus buxi Laboulbene; Europe, eastern United States; leaf miner. 

BROOM CORN. 

< (See Sorghum.) 

BRUSSELS SPROUTS. 

(See Cabbage.) 

BUCKTHORN. 

(Rhamnus spp. Family Rhamnacez.) 

Ornamental deciduous or evergreen shrubs or trees propagated from seed or cut- 

tings. The genus occurs chiefly in the northern temperate regions, but some 

species are found in Brazil and South Africa. The wood of R. frangula is made into 
charcoal valued for the manufacture of gunpowder. 

e 

IMPORTANT INSECTS ATTACKING BUCKTHORN. 

HEMIPTERA. 
Coccide. 

Lecanium ciliatum Douglas; Germany, Tyrol; attacks Rhamnus alaternus, and R. frangula. 

Chionaspis salicis Linneeus; Austria; attacks R. frangula. 

A number of scales already in the United States also attack Rhamnus. 

LEPIDOPTERA. 
Cossidz. 

* Zeuzera pyrina Linnzeus; Europe, Africa, N. America, bores in wood. (See Horse-chestnut.) 

Lymantriidz. 

Dasychira pudibunda Linneus, a defoliator; Europe. (See Forests.) 

* Lymantria monacha Linneus, the nun moth; Europe; defoliator. (See Forests.) 

Hyponomeutide. 

Hyponomeuta padi Zeller, a web worm; Europe; attacks R. frangula. 

Hyponomeuta evonymella, a web worm; Europe. 

LITERATURE. 

SorAvER, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3. 

HEss, R. Der Forstschutz, 1900, vol. 2. 
LINDINGER, L. Die Schildlause (Coccide), 1912. 

CABBAGE; KALE; COLLARD; BRUSSELS SPROUTS; CAULIFLOWER; 

KOHLRABI. 

(Brassica oleracea Linnzeus, varieties. Family Crucifere.) 

The many varieties of this species especially in Europe, have very important 

pests, which it is not desirable to have imported into this country. Since the flower 
head is used in some varieties, the foliage in others, and the roots in others, there is 

danger of importing almost any pest of the species. 
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THE RED-BANDED THRIPS. 

The red-banded thrips (Heliothrips gubrosipetes): 5 Hrs: 1.—Adult. Fics. 2-4.—Nymphal stages 
(Russell.) 
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A. BETTER KNOWN CABBAGE PESTS LIKELY TO BE IMPORTED. 

Contarinia torquens Meijere. 

(Cabbage Midge. Itonididee [Cecidomyide]; Diptera.) 

Hosts: Cabbage. 
Injury: Attacks young cabbage plants, especially, breeding in the leaf axil and 

hindering growth. Has several generations. Pupates in soil. 

Distribution: Europe. 

Soraver, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, p. 447. 

Dasyneura brassicz Winner. 

(Cabbage Gall Midge. Itonididz [Cecidomyide]; Diptera. ) 

Hosts: Cabbage, rape. 

Injury: Breeds in fruit. 

Description and biology: Fly blackish brown, thorax covered with pubescence giving 

a silvery sheen, abdomen flesh red, with black bands; length 1.2-1.5 mm. long, milk 
white. Forms a gall in the fruit, feeds on the seed. 

Distribution: Europe. 

Soraver, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, p. 454. 

Phaonia trimaculata Bouché. 

(Cabbage Maggot. Anthomyiide; Diptera. ) 

Hosts: Cabbage. 
Injury: Breeds in the roots. 

Description and biology: Fly light gray, four black interrupted streaks and three 

brown spots on thorax; eyes hairy; length 8 mm. Maggot 11 mm. long. 

Distribution: Europe. 

SoravuerR, P, Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, p. 432. 

B. IMPORTANT CABBAGE PESTS. 

ORTHOPTERA. 

Gryllotalpidz. 

* Scapteriscus didactylus Latreille; Porto Rico, Georgia; quite injurious, cuts below surface of soil. 

COLEOPTERA. 

Elateridz. 

Agriotes lineatus Linnzeus. (See Tobacco.) 

Chrysomelidz. 

Psylliodes chrysocephala Linnzeus and P. napi Fabricius. (See Rape.) 

Brachyrhinidez. 

* Barynotus squamosus Germar; Europe, Canada; adults strip plants to ground. 

Curculionidz. 
Baris glabra Herbst, B. chlorizans Germar, B. opiparis Duval; Europe; breed in root and stem. 

Baris cerulescens Scopoli; Europe; breeds in stem. 

Baris lepidii Germar, and B. viridisericea Goeze; Europe; breeds in root and crown. 

Ceutorhynchus cyanipennis Germar, and C. sulcicollis Paykull; Europe; breeds in crown. 

Ceutorhynchus quadridens Panzer; Europe; breeds in roots. 

LEPIDOPTERA. 

Pieridz. 

Pieris monuste Linnzeus, Porto Rico, southern United States; cabbage worm. 

Pyralidz. 

Evergestis extimalis Se. (See Rape.) 

Plutellidz. 

Plutella maculipennis Curtis; cosmopolitan; destructive to leaves. 

50266—17——4 
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Noctuidz. 

Mamestra oleracea Linnzeus and M. brassice Linnzeus; Europe; very destructive to cabbage. (See 
text fig. 29.) 

DIPTERA, 
Anthomyiidz. 

> Choriophila fusciceps Zetterstedt. (See Corn.) <Anthomyia radicum Meigen; Eutope. (See Radish.) 

CACAO; CHOCOLATE. 

(Theobroma spp. Family Sterculiacee. ) 

Cacao is a very important article of commerce entering the United States. It is 

not grown in the United States proper, but is to a small extent produced in Porto 

Rico, Hawaii, and the Philip- 

pines. 

A. AN IMPORTANT CACAO 

PEST LIKELY TO BE IM- 
PORTED. 

Zaratha cramerella Sn. 

(Cacao moth. Gelechiide; 

Lepidoptera. ) 

Hosts: Cacao, Nephelium 
lappaceum. : 

Injury: Very destructive to 
the fruit. 

a Description and biology: 
Fig. 29.—The cabbage moth ( Mamestra brassicx): a, Moth; b, larva; Mothsmall. Larva10-12mm 

c,pupa. About natural size. (Curtis.) ee = Sa 
long, whitish, with greenish 

shimmer. Pupa in oval flattened woolly cocoon on outside of fruit, leaves, and twigs. 

Soraver, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, p. 266. 

sinus 

B. OTHER IMPORTANT CACAO PESTS. 

THYSANOPTERA. 

* Heliothrips rubrocinctus Giard; West Indies, Ceylon, Uganda, Florida (see pl. X). 

HEMIPTERA. 
Coccidz. 

Philephedra theobrome Green; Trinidad, Theobroma cacao. 

Miridz. 

Helopeltis theivora and H. antonii; Ceylon and Java: Sahlbergella singularis; Kamerun. 

COLEOPTERA. 
Scarabeide. ; 

Adoretus umbrosus Fabricius, and var. tenuimaculatus Waterhouse; Hawaii, Japan, Philippine Islands, 

Java. (See Rose.) 

Buprestidz. 

Chrysochroa bicolor Fabricius, and C. fulminans Fabricius; Java; borers. 

Cerambycidz. 

Epepeotes luscus Fabricius; Java; caoutchouc, cacao, mango. 

Monohammus fistulator Germar; Java, Sumatra, Borneo; coffee, cacao (bores in bark, wood, and fruit). 

Monohammus ruspator Fabricius; Kamerun; cacao. 

Tragocephala senatoria Th.; Kamerun; cacao 

Moecha adusta Har.; West Africa, East Africa; cacao, Kickzia. 

Praonetha melanura Pascoe; Java; cacao, coffee. 

Ecthea quadricornis Olivier; Trinidad; cacao. 

Steirastoma depressum Linnaeus; West Indies, South America; cacao, silk cotton tree ( Ceiba), okra, ete. 

Glenea novemguttata Castelnau, Java; cacao 

Chrysomelidz. 

Crepidodera costatipennis Jacoby; Kamerun; defoliator. 
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LEPIDOPTERA. 
Pyralidz. 

Dichocrocis punctiferalis Guénée; Orient. (See Corn.) 

Notodontidz. 

Stauropus alternus Walker; India, Ceylon, Java; defoliator. 

Cosside. 
Zeuzera coffee Nietner; Asia, Africa. (See Coffee ) 

DIPTERA. 
Trypetide. 

Ceratitis punctata Wiedemann; Africa; fruit fly. (See Fruit ) 

Ceratitis anon Graham; Africa. (See Fruit.) ‘ 

LITERATURE. 

Guppy, P. L. West Indian Bulletin, 1912, vol. 12, pp. 310-320. 

AGRICULTURAL NEWS, Barbados, 1915, vol. 14, pp. 58, 59. 

CANTELOUPE. 

CARROT. 
See Cucurbits. 

(Daucus carota Linnseus. Family Umbellifere.) 

The carrot is grown throughout the world. As it is a root crop there is always danger 

of introducing root pests. 

IMPORTANT CARROT INSECTS. 

COLEOPTERA. 
Elateridz. 

Agriotes linéatus Linnzeus. (See Tobacco.) 

Brachyrhinide. 

Cneorhinus plagiatus Schall.; England. 

Curculionidae. 

Liparus coronatus Goeze; Europe; breeds at roots 

Hypera pastinace Rossi var. tigrina Boheman, H. fasciculata Herbst, and H. rogenhoferi Fairmaire; 

Europe; breed on the leaves like the clover weevil, Hypera punctata. 

LEPIDOPTERA 
cophoride. 

Depressaria nervost Hw.; Europe; very injurious to flower heads. : 

DIPTERA. 
Agromyzide. 

Phytomyza affinis Fallen. (See Tobacco.) 

CASSAVA; TAPIOCA; CEARA RUBBER. 

(Manihot utilissima Pohl., etc. Family Euphorbiacez. ) 

Cassava (M. utilissima) is a tropical plant, grown to a limited extent in the southern 

United States. As it is propagated from cuttings, there is always danger of introduc- 
ing serious pests when cuttings are imported. A recent shipment of cuttings from 

Brazil for propagation in this country was badly infested by a stalk-boring weevil 

Leiomerus granicollis Pierce (see Proc. U. 8S. Nat. Mus., vol. 51, No. 2159, pp. 

469-471). 
Ceara rubber (M. glaziovit) is also an important plant. 

CATALPA. 

(Catalpa spp. Family Bignoniacez. ) 

Deciduous ornamental trees of North America, and East Asia; much cultivated 

in this country. The wood is valued for railway ties and fence posts. 
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IMPORTANT CATALPA INSECTS. 

HEMIPTERA. 
Coccidz: 
Armored— 

*« Diaspis pentagona Targioni-Tozzetti; Europe, Asia, Australia, Pacific Islands, Africa, South America 
eastern United States; attacks fruits and many other plants. 

LITERATURE. 

LINDINGER, L. Die Schildliuse (Coccide), 1912. 

CAULIFLOWER. 
(See Cabbage.) 

CEDAR. 

(Cedrus spp. Family Juniperacez. ) 

Large evergreen trees of North America, North Africa’ Asia Minor, and the Hima- 

layas, highly valued for their durable and fragrant wood. 

INSECTS INJURIOUS TO CEDAR (CEDRUS). 

COLEOPTERA. 
Buprestidz. 

Sphenoptera aterrima Kerremans; India; bores in bast and sapwood of deodar (Cedrus deodara). 

Sphenoptera lafertei Thomson; India; deodar. 

Tenebrionid2. 

Camarimena rugosistriatus Blair; India; deodar 

Cerambycidz. 

Teledapus dorcadioides Pascoe; India; bores in trunk of deodar 

Strongylurus thoracicus Pascoe; Australia; white cedar. 

Tetropium oreinum Gahan; India; deodar. 

Trinophylum cribratum Bates; India; deodar. 

Brachyrhinide. 

Brachyzystus subsignatus Faust; India; defoliates deodar. 

Cossonide. 

Rhyncholus himalayensis Stebbing; India; bores in wood of deodar 

Scolytidz. 

Polygraphus major Stebbing; India; bores in deodar. 

Polygraphus aterrimus Strohmeyer; India; deodar. 

Cryphalus deodara Stebbing; India; deodar stems. 

Cryphalus himalayensis Stebbing; India; deodar stems. 

Ips stebbingi Strohmeyer; India; deodar stems. 

Pityogenes conifere Stebbing; India; deodar. 

Scolytus major Stebbing, S. minor Stebbing and S. deodara Stebbing; India; deodar. 

Platypodidz. 

Crossotarsus conifere Stebbing; India; deodar. 

LEPIDOPTERA. 
Pyralidz. 

Euzophera cedrella; India; infests cones of deodar. 

Phycita abietella; India; infests cones of deodar. 

CELERY. 

(Apium graveolens. Family Umbellifere.) 

A garden vegetable much cultivated for its edible stems. 

A. A CELERY PEST LIKELY TO BE IMPORTED. 

Acidia heraclei Linnzus. 

(Celery Fly. Trypetidee; Diptera.) 

Hosts: Celery, parsnip, Heracleum, Angelica, Ligusticum, Arctium, Artemisia, 
Rumez. 

Injury: Mines leaves and stems, causing considerable injury. 
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Description and biology: Fly brownish yellow, scutellum dark, hind part of thorax 

and abdomen shining black; head and antennz reddish yellow; length 5-6.5 mm. 
Maggot whitish. Pupates either in the leaf or in the soil (winter). 

Distribution: Europe. 

Soraver, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, pp. 420, 421. 

B. OTHER IMPORTANT CELERY PESTS. 

: LEPIDOPTERA. 
Pyralidz. 

* Pionea forficalis Linneus and +P. ferrugalis Hiibner; Europe. (See Cabbage.) 

DIPTERA. 
Agromyzidz. 

*Phytomyza affinis Fallen. (See Tobacco.) 

CHERRY. 

CHESTNUT. 

(Castanea spp. Family Cupulifere.) 

(See Plum.) 

Deciduous trees and shrubs of America, Europe, Asia, and North Africa, producing 

edible nuts. The coarse-grained wood is much used for furniture, railway ties, and 
fence posts, as it is very durable in the soil. 

A. BETTER KNOWN CHESTNUT INSECTS LIKELY TO BE IMPORTED. 

Curculio elephas Gyll. (Balaninus). 

(Chestnut Weevil. Curculionidz; Coleoptera.) 
Host: Chestnut. 
Injury: To chestnut fruit. Not easy to introduce. 

Description and biology.—Adult length 6-7.5 mm. A long egg-shaped beetle, red- 

dish yellow brown and covered with whitish scales. Pupatesin ground. Larva feeds 
in fruit of chestnut. Eggs placed by female in nut. 

Distribution: Europe. 

Henscuet, G. A. O. Die Schidlichen Forst- und Obstbaum-Insekten, 1895, p. 91. 

Laspeyresia splendana Hiibner. (Carpocapsa.) 

(Nut Fruit Tortrix. Tortricide; Lepidoptera.) 

Hosts: Chestnut; walnut; acorns. 

Injury: Attacks the nuts, often quite destructive. 

Description and biology.—Adult wing expanse 12-18 mm.; forewings whitish gray; 

basal patch gray, streaks of gray along costa; a large blackish brown area inclosing a 

silver-edged ocellated patch, in which are three or four black, longitudinal lines. 
Occurs in June and July. Pupation similar to that of codling moth. Larva, pinkish 

white; leaves fruit late in fall. Eggs deposited on young fruit, hatching in 10 days. 
(See text fig. 30.) 

Distribution: Europe. 

THEOBALD, F. V. Insect Pests of Fruit, 1909, p. 309. 

B. IMPORTANT CHESTNUT INSECTS. 

HEMIPTERA. 
Coccide. 

Unarmored. 
Lecanium pulchrum King; Germany, France. 

COLEOPTERA. 
Anobiidz. 

Xestobium rufovillosum DeGeer; Europe; bores in wood. 

Bostrychidez. 

Bostrychus capucinus Linneus; Europe; bores in lumber and barrel staves. 
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Scarabeide. 

Melolontha hippocastani Fabricius and M. melolontha Linnzeus; Europe; larve injure roots of seed- 
lings. 

Cerambycide. 

Callidium zneum DeGeer; Germany; bores in wood of felled trees and lumber. 

Chrysomelidz. 

Pseudocolaspis indica Baly; India; adults destructive to inflorescence of Castanea vesca. 

Scolytidz, Ipidz. . 

Anisandrus dispar Fabricius; Germany; galleries in wood. 

Dryocetes villosus Fabricius; Germany; galleries in bark. 

Scolytus mali Bechst.; Europe; galleries in cambium, 

LEPIDOPTERA. 
Tineide. 

Tischeria complanella Hiibner; Europe; leaf miner on Castanea vesca. 

Tortricidz. 

Tortrix viridana Linneeus; Europe; feeds on buds and leaves of Castanea vulgaris. 

Laspeyresia grossana Haworth; Europe. (See Beech.) 

Fig. 30.—Nut fruit tortrix (Laspeyresia splendana): 1. Position of egg in chestnut stem; 2, larvain 

nut; 3, eggs; 4, larva; 5, larva in cocoon; 6, pupa in cocoon; 7, pupa; 8, adult. (Costa.) 

LITERATURE. 

LINDINGER, L. Die Schildliuse (Coccide), 1912. 

Hess, R. Der Forstschutz, 1898, 1900. 

SoRAUER, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3. 

CHICORY; SUCCORY. 

(Cichorium intybus Linneus. Family Composite.) 

The greater part of the chicory root used in this country is imported from Europe, 

although a small quantity is raised in the United States. Importations of roots might 

very easily introduce pests. 

CHINABERRY; UMBRELLA TREE. 

(Melia azedarach. Family Meliacez ) 

The common chinaberry tree of the South originated in India. It has been intro- 
duced into the Imperial Valley, California. 
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COLEOPTERA, 
Platystomidz (Anthribide). 

*Arezcerus fasciculatus DeGeer; a cosmopolitan insect, breeds commonly in the berries. This is a pest 

of many dried vegetable products and is very injurious in the Southern States. 

CHOCOLATE. 
(See Cacao.) 

CINCHONA; QUININE. 

(Cinchona. Family Rubiacez.) 

South American trees whose bark yields the quinine of medicine. 

A. AN IMPORTANT CINCHONA PEST. 

Boarmia crepuscularia Hiibner. 

(Javan Cinchona Geometrid. Geometridex; Lepidoptera. ) 

Hosts: Cinchona ledgeriana; elm. 

Injury: Very injurious to cinchona in Java; attacks elm in Russia. 
Description and biology: The larva attacks not only the foliage, but the bark of twigs 

and young branches, absolutely defoliating a tree when serious. 

Distribution: Java, Europe, Asia. 

Soraver, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, p. 338. 

\ B. OTHER CINCHONA INSECTS. 

LEPIDOPTERA. 
- Cossidez. 

Zeuzera coffee Nietner; Orient. (See Coffee.) 

Psychidz. 

Clania variegata Snellenhoeven, and C. crameri Westwood; Orient. (See Tea.) 

Lasiocampid2. 

Odonestis plagifera Walker; Java; defoliator. 

Metanastria hyrtaca Cresson; Java, very important defoliator. 

Lymantriide. \ 

Euproctis flecuosa Snellenhceven; Orient; defoliator. 

CITRUS; ORANGE; LEMON; KUMQUAT; LIME; TANGERINE; 
GRAPEFRUIT. 

(Citrus spp. Family Rutacee.) 

Aromatic, glandular shrubs and trees cultivated in semitropical and tropical coun- 

tries for their delicious fruits. 

A. CITRUS PESTS LIKELY TO BE IMPORTED. 

* Eriophyes oleivorus Ashmead. 

(Orange Rust Mite; Lemon Silver Mite. Eriophyide; Acarina.) 

Hosts: Orange, lemon. 

Injury: Blisters the leaves and fruit. 
Description and biology: Four-legged blister mite which attacks citrus trees and 

causes rusts on the fruit. 
Distribution: North America, South America, Bermudas, Australia, 

Martatt, C, L. U.S. Dept. Agr., Yearbook, 1900, pp. 285-289. 
Soraver, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, p. 121, 
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Bemisia giffardi Kotinsky (Aleyrodes). 

(Giffard White Fly. Family Aleyrodide; Hemiptera.) 

Host: Citrus. 
Injury: Frequently abundant on citrus leaves, exuding honeydew copiously, 

which forms a medium for the development of sooty fungus. 
Description and biology: Adult female about 0.69 mm. long. Pupa case greenish 

with purplish red eyes, about 1.26 mm. long and 0.63 mm, wide. Eggs uniformly 

dark brown in color, with apparently no pedicel. 

Distribution: Hawaii. (Supposedly an introduced species.) 

Kotinsky, J. Bd. Agric. and Forestry, Hawaii, Div. Entom., Bul. 2, 1907, p. 94. 
QUAINTANCE AND Baker. Journ. Agric. Research, Vol. VI, p. 459 (1916). 

Aleurocanthus woglumi Ashby. 

(Spiny citrus white fly. Family Aleyrodidz; Hemiptera.) 

Hosts: Orange, Capparis roxburghi, Capparis pedunculosus, Citrus sp., Morus sp., 

Salacia reticulata, Kurrimia zeylanica, Guaiacum officinale, and Cestrum nocturnum. 

Injury: Infests the lower surface of the leaves. 
Description and biology: Immature stages black, spiny. Pupa case about 1.4 by .89 . 

mm., elliptical; dorsum attached; eggs very small yellowish, sometimes reticulated. 

Distribution: India, Ceylon, Philippine Islands, Jamaica, Bahama and Cuba. 

Aleurothrixus porteri Quaintance and Baker. 

(Porter’s white fly. Family Aleyrodidze; Hemiptera.) 

Hosts: Orange, Solanaceous plants, Schinus dependens, Schinus molle, Jaboticaba, 

Lippia citriodora, and Myrtus. 

Injury: Infests the lower surface of foliage. 

Description and biology: Pupa case .88 by .50 mm., elliptical; dorsum somewhat 

elevated, covered with cottony wax; the abdomen with a distinct keel; margin 

incised. Adults yellow with dark brown eyes. Length, .88 mm., forewing 1.04 

mm. long, without markings, but often uniformly clouded with dusky. 

Distribution: Chile and Brazil. 

Apate monachus Fabricius. 

(Bostrychidee; Coleoptera. ) 

Hosts: Orange, plum, almond, coffee, avocado. 

Injury: Very injurious. Bores in wood. 

Description and biology: Larva bores in bark and heartwood; sap and twigs in 

neighborhood of galleries blackened. 
Distribution: East and West Africa, Antilles, Europe. 

SoraveR, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, p. 490. 

Leptostylus premorsus. 

(Bark-borer. Cerambycide; Coleoptera. ) 

Host: Citrus trees. 
Injury: Attacks the stems near the ground or at the point of pruning, resulting in the 

ultimate death of the tree. May be introduced in nursery stock. 
Description and biology: Adult brownish with long slender antenne. Eggs are quite 

likely laid in dead or dying portions of tree after pruning. 
Distribution: Lesser Antilles. 

Batiou, H. A. Insect Pests of the Lesser Antilles, 1912, p. 81. 
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Prays citri Miller. 

(Philippine Orange Moth. Hyponomeutids; Lepidoptera.) 

Host: Orange, lemon, lime, mandarin, and cabuyao. 

Injury: Tnjures the blossoms of orange and lemon. 

Biology: Eggs deposited in the calices or peduncle of the flower; larvee upon hatch- 

ing bore through the inclosing parts, often destroying the calyx, pistil, and ovules; 

pupate within the flower and also in leaves or forks of twigs or branches. ©. F. Baker 

states that in the Philippine Islands “the larva of this moth lives just beneath the rind 

next to, but not in, the pulp. They produce the gall-like tumors which remain open 

at the tips. The adult moths are of two sizes.”’ 

Distribution: Sicily, Italy, Corsica, Ceylon, Australia, Philippines. 

Essie, E, O. California State Board of Horticulture, Monthly Bul., vol. 2, 1913, 
No, 11, p. 722. 

StirveEstri, F, Dispense di Entomologia Agraria, 1911, p. 287. 

QuarLe, H. J. U.S. Dept. Agric., Bul. 134, 1914, p. 22. 

Fig. 31.—Lemon butterfly (Papilio demoleus), (Maxwell-Lefroy.) 

Wester, P. J. Dept. Public Instruction, Bur. Agric., Manila, P. I., 1913, Bul. 27, 

. 60. 
. Papilio demoleus Linneus. 

(Lemon caterpillar. Papilionide; Lepidoptera.) 

Hosts: Orange, lime, lemon, and other citrus trees. 

Injury: Defoliates citrus trees and is one of the commonest butterflies in India. 

Biology: Eggs yellow and deposited on topmost shoots of the plant. On hatching 

the larvee are brown with white markings; when fully grown the color changes to a 

vivid green with lateral brown markings. Pupate on the plant. Adults large and 

conspicuous. (See text fig. 31.) 
Pistribution: India and South Africa. 

MaxweEti-Lerroy, H. The Agric. Journ. of India, 1908, vol. 3, p. 239. 

MaxweE.i-Lerroy, H. Indian Insect Pests, 1906, p. 174. 

Nephopteryx sagittiferella Moore. 

(Perak Pomelo Moth. Phycitidse; Lepidoptera.) 

Hosts: Pomelo, lime, lemon, 

Injury: Reported to be very destructive to pomeloes in the residency gardens at 

Kwala Kangsa. May be introduced in the soil. 
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Biology: Eggs laid singly on underside of fruit; caterpillars, on hatching, penetrate 
fruit, increasing size and number of galleries as each successive stage is passed; pupate 

in ground and emerge as adults in about 12 days. 
Distribution: India, Europe (?). 

Cotes, E, C. Indian Museum Notes, 1891, vol. 2, No. 1, p. 21. 

Phyllocnistis citrella Stainton. 

(Citrus Leafminer. Tineide; Lepidoptera.) 
Hosts: Citrus. 
Injury: Injurious to citrus nursery stock in India, attacking the buds and young 

foliage. May be introduced in nursery stock in Wardian cases. 

Description and biology: Adult, head, face, palpi, and legs white, antennze whitish, 
anterior wings white with two slender gray streaks, posterior wings whitish with pale 

gray cilia, Larvee mine the leaves of young nursery stock, the cocoon is usually placed 

at the edge of the leaf, which is rolled up. 
Distribution: India, Philippine Islands, 

Woctum. R. 8. U.S. Dept. of Agric., Bur. Entom., Bul. 120, 1913, pp. 27, 28, 

and 40. 
Ceratitis cateirei Guérin. 

(Mauritius Fruit Fly. Trypetide; Diptera.) 
Host: Tangerine. 

Injury: Attacks fruit. 
Description: Adult female fly 6-7 mm. long; male 5-6 mm. 
Distribution: Seychelles Islands, Mauritius; Isles of Bourbon. 

Froceatr, W. W. Proc. Linn. Soc.,;;New South Wales, 1910, vol. 35, pt. 4, p. 864. 

Dacus xqualis Coquillett. 

(Large Australian Fruit Fly. Trypetidez; Diptera.) 

Host: Orange. 

Injury: Larvee feed on oranges. ; 
Description: Adult female length 8-9 mm. (excluding ovipositor). Front margin _ 

of wings with broad ferruginous stripe. Antenne long, and body wasp-shaped. 
Distribution: New South Wales. 

Froeeatt, W. W. Dept. Agric., New South Wales, Farmers’ Bul. 24, 1909, p. 26. 

Dacus ornatissimus Froggatt. 

(Mandarin Fruit Fly. Trypetide; Diptera.) 

Host: Mandarin. 

Injury: Breeds in fruit. 
Description: Adult female 6 mm. in length, general color chestnut brown to ocher- 

ous, dorsal surface of thorax black, abdomen ocherous with narrow dark indistinct 

transverse lines. (See plate xxvim, figs. a, c.) 

Distribution: New Caledonia. 

Froeeatr, W. W. Dept. Agric., New South Wales, Farmers’ Bul. 24, 1909, p. 28. 

IMPORTANT CITRUS INSECTS. 

HEMIPTERA. 
Coccidz: 
Armored— 

Aspidiotus (Aonidiella) subrubescens Maskell; New South Wales. Scale of female reddish brown, 

flat, subcircular, exuvia central forming a slightly elevated boss. ; 

Aspidiotus (Chrysomphalus) albopictus Cockerell; Mexico. Scale of female 2-2.25 mm. in diameter, 

dark brown and often covered with a white secretion, exuvia central and free of secretion. 

Aspidiotus (Chrysomphalus) koebelei Townsend and Cockerell; Mexico. Scale of female 1.5-2 mm. in 

diameter, circular to suboval, light brown to grayish, exuvia to one side. 
Aspidiotus (Chrysomphalus) personatus Comstock; Bermuda. (See Olive.) 



CITRUS INSECTS. Or 

Coccid z—Continued. 

Armored—Continued. 
Aspidiotus (Chrysomphalus) scutiformis Cockerell; Central America, Mexico. Scale of female large, 

flat, occasionally nearly white, exuvia orange colored and not nipplelike. 

Aspidiotus (Diaspidiotus) orientalis Newstead; Cuba, Poncirus trifoliata (Citrus). Seale of female 1.6-2 

mm. in diameter, subcircular, light yellowish brown, exuvia central. 

* Aspidiotus (Pseudaonidia) articulatus Morgan; Barbados (Windward Islands), British Guiana, Costa 

Rica, Porto Rico, Panama, Ecuador, Venezuela, Nicaragua, Isle of Pines, Trinidad, Cuba, Sicily, 

Mexico, St. Vincent, Dominica. (See Coffee.) 
Aspidiotus (Pseudaonidia) clavigera Cockerell; Hawaii. Scale of female 2.5 mm. in diameter, blackish 

and usually covered by epidermis of the twigs. 

Aspidiotus (Pseudaonidia) duplex Cockerell. Scale of female 2.66 mm. in diameter, subeireular, dark 

blackish brown, exuvia orange colored and to one side. 

Aspidiotus (Pseudaonidia) fimbriatus Maskell; New South Wales. Scale of female 1.5 mm., flat, thin 

and circular. 
Aspidiotus (Pseudaonidia) trilobitiformis Green; East Africa, Japan, Brazil. Scale of female 34.5 mm. 

in diameter, semicircular, reddish brown. (See text fig. 32.) 
Lepidosaphes pinnxformis Bouché; German East Africa, Canary Islands, Sicily. Scale of female 1.75-2 

mm. long, yellowish brown to dusky brown, curved or mytiliform. 

Parlatoria calianthina Berlese and Leonardi; Italy, Sicily. (See Olive.) 

Parlatoria cinerea Doane and Hadden; Society Islands on orange. Scale of female circular, slightly 

convex, pale brownish gray. 
Parlatoria sinensis Maskell; China on orange. Scale of fe- 

male usually encrusting twigs. 

*Parlatoria zizyphus Lucas; Italy, Sicily, Philippines. 

Often received on imported lemons. Scale of female 

black. 

Unarmored— 
Akermes punctatus Cockerell; Grenada; Citrus medica 

acida. Female scale about 3.5 mm. long, hemispheri- 

cal, pale ochreous. 
Coccus viridis Green; West Indies, Ceylon, Montserrat. 

(See Coffee. ) 

Coccus hesperidum Linnaeus; cosmopolitan; citrus, tea, 

palm. (See pl. 1, fig. 4.) 

Icerya montserratensis Riley and Howard; Ecuador, Montserrat, Porto Rico. Female reddish yellow, 

antennze and legs black, waxy secretion white, corrugated long wax tufts protrude from the body. 

Icerya seychellarum Westwood; Seychelles Islands, Mauritius, Madeira, Japan, Madagascar. Female 

about 5 mm. in length, egg sac snow white, many long silvery hairs on dorsal aspect. 

Orthezia prelonga Douglas; Jamaica, Trinidad, Brazil, British Guiana. Female long, narrow, pitchy 

black and covered with snow-white waxy laminations. 

* Orthezia insignis Douglas; cosmopolitan; citrus, tea, etc. (See pl. Iv, fig. 2.) 

Pseudococcus filamentosus Cockerell; Jamaica, Japan, Mauritius, Hawaii. Female about 3 mm. long, 

gray, covered with white secretions, antennie 7-jointed. 

* Pseudococcus citri Risso; citrus, coffee, tobacco, cotton. (See pl. U1, fig. 3.) 

Pulvinaria aurantii Cockerell; Japan. Female usually on underside of leaf, with white ovisac about 

5 mm. long, suboval. 

Pulvinaria cellulosa Green; Ceylon. Female including ovisac 4.5 to 5 mm. in length, ovisac snow white; 
female shrivels after gestation. 

Takahashia citricola Kuwana; Japan. Female free from the plant and resting upon the ovisac. Similar 

to T. japonica. 

Fig. 32.—Citrus scale (A spidiotus [Pseud- 
aonidia] trilobitiformis). 

ISOPTERA, 

Termitidz. 

Termes australis Hagen; Australia. (See Apple.) 

COLEOPTERA. 

Scarabeidz. 

Adoretus umbrosus Fabricius, and var. tenuimaculatus Waterhouse; Hawaii, Philippines, Japan, Java. 

Bostrychidz. 

Bostrychopsis jesuita Fabricius; Australia; bores in trees. 

Cerambycide. 

Uracanthus cryptophagus Olivier; Australia; bores in trunks. 
Acrocinus accentifer Olivier; Brazil; bores in trunks of orange, tangerine, limes, lemons. (Boletim 

Agricultura, ser. 15, pp. 1066-1072.) 
Diploschema rotundicolle Serville; Brazil; girdles and bores in twigs (Bol. Agric., ser. 15, pp. 1073-1081). 
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Curculionidz. 

Orthorrhinus cylindrirostris Fabricius; Australia; bores in wood (French, Handbook Destr. Ins. Vic- 

toria, pt. 4, p. 82). 

Cratosomus reidi Kirby; Brazil; bores long tunnels in stems and trunks of orange. (Bol. Agric., ser. 15, 

pp. 1081-1092.) 
Diaprepes abbreviatus Linneeus; West Indies. (See Sugar cane.) 

LEPIDOPTERA. 
Pyralidz. 

Dichocrocis punctiferalis Guénée; Queensland. (See Corn.) 

Papilionidz. 

Papilio ideus Fabricius; Brazil; feeds on foliage. 

DIPTERA. 
Trypetidz. 

Anastrepha fraterculus Wiedemann, attacks oranges. (See Fruit.) 

Anastrepha ludens Loew; Mexico; attacks orange and sweet lime. (See Fruit.) 

Bactrocera tryoni Froggatt; Orient. (See Fruit.) 

Ceratitis capitata Wiedemann, attacks Citrus aurantium, C. 1B ats (decumana), C. japonica, C. limonia 

and C. nobilis. (See Fruit.) 

Dacus ferrugineus Fabricius; India, ete. (See Fruit.) 

Dacus diversus Coquillett; India. (See Fruit.) 

Dacus passiflore Froggatt; Fiji; attacks orange, lemon, and lime. (See Fruit.) 

Fig. 33.—The clover-root curculio (Sitona hispidula): Adult, larva and pupa. Greatly enlarged 
( Wildermuth.) 

CLOVER. 

(Trifolium spp. Family Leguminose.) 

There are many species of clovers used as forage crops in various parts of the world. 
Although clover is usually only imported as seed, several very serious foliage pests 
have been introduced from Europe. 

The lasiocampid moth, Lasiocampa trifolii Ep., of Europe and Asia Minor, is in- 
jurious to clover. Many weevils of the genus Sitona not mentioned below are in- 
jurious to clover in Europe. They breed at the roots, but several have been imported 
into the United States. The weevils of the genus Hypera (Phytonomus) are equally 
dangerous to clovers. They breed externally on the foliage: Several European 
species have established strong colonies in this country. The weevils of the genus 
Apion (e. g. A. apricans Herbst) often breed in the heads of clovers and many of 
them are very dangerous. (For Agriotes lineatus Linneeus see Tobacco.) 

Sitona spp. 

(Clover root weevils. Curculionide; Coleoptera.) 

Species: S. lineata Linnzeus; Europe (England); adults feed on peas, beans, etc., 
larvee feed at roots of these and clover and lucerne. >S. flavescens 
Marsh.; Europe, introduced into America; clover, beans, peas, Galega 
officinalis. >S. hispidula Fabricius; Europe, introduced into America; 
clover, peas, Galega officinalis. (See text fig. 33.) 3S. linneellus Gyllen- 
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hal; Europe; lucerne. S. meliloti Walton; Europe, Melilotus officinalis 

Derr. S. sulcifrons Thunberg; Europe; clover, Atriplex hastata L. 

Description: Elongate grayish or brownish weevils with short blunt beak. The 

larvee breed at the roots of plants and in nodules. Important pests. 

BarGacut, P. Rassegna Biologica Rincofori Europei, 1883-1887. 

* Miccotrogus picirostris Fabricius. 

(Imported clover weevil. Curculionidz; Coleoptera.) 

This is a recently imported weevil which attacks clover in New England. (See 

text fig. 34.) 
Hypera (Phytonomus) spp. 

(Clover-leaf weevils. Curculionide; Coleoptera. ) 

Species: *KH. punctata Fabricius; Europe, introduced into America; clover, and 

alfalfa. > H. meles Fabricius; Europe, introduced into America; clover, 

alfalfa, grasses. *<H. nigri- 

rostris Fabricius; Europe; in- 
troduced into United States; 

clover, alfalfa, Ononis, etc. 
H. miles Paykull, Europe; 

clover. H. murina Linneus; 

Europe; alfalfa, clover. H. 

variabilis Herbst; Europe; 

clover, beans, cabbage, rasp- 

berry, potato. H.ononidis 

Chevrolat; Europe; clover, 
Ononis viscosa. 

Injury: These are all serious or potential 

pests and easily distributed. (See Alfalfa.) 

Description and biology: The clover-leaf 

beetle, H. punctata, is very familiar to 

most entomologists in this country. The 

other species are of similar form but dif- 

ferent colors of brown, gray, or green. The larve feed externally on the leaves and 

pupate in silken cocoons. 

BarGAGui, P. Rassegna Biologica Rincofori Europei, 1883-1887. 

& 

Fig. 34.—Imported clover weevil ( Miccotrogus pici- 

rostris): Adult, enlarged. (Original, Walton.) 

COCONUT PALM. 

(Cocos nucifera. Family Palmacez.) 

A large palm cultivated for ornament and forits edible fruit. It is grownin Florida 
and California as an ornamental tree. (See Palms.) 

COFFEE. 

(Coffea arabica Linneus; Coffea liberica Hiern. Family Rubiacez.) 

Coffee is grown in Africa, Asia, Central America, South America, and many of the 

islands of the Pacific and Atlantic. Although not grown in the United States proper, 

it is an important product of Porto Rico, Hawaii, and the Philippines. The importa- 

tions of the beans into this country are enormous. Where beans or seedlings are 

imported into the Territories above mentioned, there is danger of introducing noxious 
insects. 
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A. BETTER KNOWN COFFEE INSECTS. 

Tetranychus bioculatus Wood-Mason. 

(Coffee Red Spider. Tetranychide; Acarina.) 

Host: Coffee, tea, tomato, Firmiana colorata, Anthocephalus cadamba. 

Injury: Injures plant by sucking juices. May be easily imported on nursery stock 
and might attack other crops if introduced. 

Description and biology: A tiny red spider very like the common red spider of this 
country and likely to be as dangerous. 

Soraver, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913. vol. 3, p. 97. 
Cotes, E. C. Indian Museum Notes, 1896, vol. 3, pp. 48-56, 2 figs. 

Xyleborus coffez Wurth. 

(Coffee Beetle. Scolytidz; Coleoptera.) 

' Hosts: Coffea arabica, C. robusta, and C. liberica, Erythrina lithosperma, Melia azeda- 

rach, Cacao, Cinchona ledgeriana. Occasionally feeds on Hevea brasiliensis, although 

the sticky excretion of the plant catches and holds the beetles, resulting in their 
death. 

Injury: Considered injurious to Coffea robusta, and it is recommended that this plant 
be discontinued in order to drive the insects to bruised or injured Hevea brasiliensis. 

Description and biology: Adult male beetle 1.1 mm. long and 0.55 mm. broad; adult 

female 1.6 mm. long and 0.8 mm. broad; color shining brown. Bores in galleries in 
the wood. 

Distribution: Dutch East Africa, Java, Tonkin. 

Soraver, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, p. 574. 

Zeuzera cofiez Nietner. 

(Red Coffee Borer. Cossidee; Lepidoptera.) 

Hosts: Coffee, tea, cacao, cinchona, Acalypha marginata, Anona muricata, Durantha, 

Grevillea, Persea gratissima, Photinia, Santalum album, Swietenia Tahagorinss cotton. 
Injury: Bores in the wood or moles! 

Description and biology: Moth wing expanse 40-46 mm., head and thorax gray, with 

black spots; wings white with blue black spots, pudenee black with white hair. 

Boresin the wood. Pupates in larval bore near exterior. The pupa emerges partially 
before escape of moth. 

Distribution: India, Ceylon, Java, Kamerun (German East Airica). 

Soraver, P. Handbuch der Pflanzenkrankheiten, ed. 3, vol. 3, 1913, p. 321. 

MAXwWELL-Lerroy, H. M. Mem. Dept. Agric. India, vol. 1, 1907, p. 156, fig. 41. 

Leucoptera coffeella Stainton. 

(Coffee Leaf Miner. Lyonetiide; Lepidoptera.) 

Host: Coffee. 

Injury: Is said to have caused a loss of about 20 per cent of the crop in Brazil, 20 to 

30 per cent of the leaves infested in Porto Rico, and a serious enemy in Cuba. Con- 

sidered the worst of all coffee pests. Likely to be introduced on plants. 
Description and biology: Adult: moth 2.5 mm. long, silver gray color, tipped with 

black on posterior end. Eggs deposited in small slits made in the leaves; the larvee 

hatch within 4 to 6 days, live within the leaf about 3 weeks, and then leave the inte- 
rior of the leaf through the upper epidermis and form a web, pupating on under sur- 
face of the leaf. The adult hatches in from 3 to 7 days. 

Distribution: Porto Rico, Brazil, Cuba. 

Coox, M. T. Est. Centr. Agron. de Cuba, Bul. 3, 1905. 
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B. OTHER IMPORTANT COFFEE INSECTS. 

HEMIPTERA. 

Coccide: 
Armored— 

A spidiotus (Pseudaonidia) articulatus Morgan; Venezuela, Jamaica, British Guiana, Adult female 

2-2.25 mm. in diameter, semitransparent, pale brown or yellowish. 

Lepidosaphes corrugata Green; Java. Adult female, scale 3-4.5 mm. in length, 1 mm. broad, dull black, 

thick, opaque, with many curved transverse corrugations. 

Unarmored— 
Asterolecanium coffee Newstead; German East Africa. Liable to be introduced on leaves and twigs. 

Adult female, test golden yellow, margin fringed with golden yellow glassy filaments; test of old 

specimen opaque grayish with bottle-green markings. 

Cerococcus ornatus Green; Ceylon. Liable to be introduced on twigs. Adult female enclosed in test 

of wax which is purplish brown, on each of the sloping sides are two wax ridges; length 2-2.5 mm. 

Ceroplastes ceriferus Anderson; German East Africa. On Coffea arabica. (See Citrus.) 

Ceroplastes vinsonioides Newstead; Uganda. Liable to beintroduced on leaves and twigs. Adu!t fe- 

male, covered with wax, test dark cinnamon to brownish, young female star shaped. 

Coccus viridis Green; Brazil, Ceylon, India, Mauritius. Liable to be introduced on cuttings and 

foliage. Adultfemale 2.5 to3.25mm. inlength, breadth 1.5 to 2mm.; pale green withloop of blackish 

spots on dorsum. 
Lecanium caudatus Green; Ceylon. Liable to be introduced on cuttings and foliage. Adult female 

3-4 mm. in length, 2-3 mm. in breadth; oval, narrowed in front broadly rounded behind, bright, 

castaneous. 

Ortheziola fodiens Giard; Guadaloupe. Liable to be introduced on roots. Adult female 2 mm. long, 

1.5 mm. broad, tawny red previded with laminations. 
Pseudococcus coffee Newstead; Java; Liberian coffee. Adultfemale covered with densely felted plates 

cf white secretion. 
Pseudoccecus virgatus Cockerell; Jamaica, Mexico, Hawaii. Liable to be introduced on foliage, 

branches, or roots. Aduit female 4-5 mm. long, white mealy brown above with caudal filaments 

about half the length of the body; antenne 8-jointed. 

Pulvinaria camelicola Signoret; Hawaii. Adult female 2-3 mm. in length, ovisac from four to eight 

times length of insect. 

Pulvinaria ficus Hempel; Montserrat, Antigua, St. Kitts. Adult female length 5 mm., width 2.25 

mm.; ovisac white and fluffy; antenne 8-jointed. 
Pulvinaria mammex Maskell. Adult female before gestation about 8 mm. long. Ovisac large, snow 

white, forming a mass of loose cotton, 

Rhizoecus eloti Giard; Guadaloupe. Liable to be introduced on roots. Adult female elongate, anal 

tubercles prominent; antennz 5-jointed. 
*Saissetia nigra Nietner; Costa Rica, Ceylon, India. Liable to be introduced on cuttings and plants. 

Adult female length 3-5 mm., breadth 2-3 mm.; black, oval, convex with dorsum occasionally form- 

ing a pronounced hump; a longitudinal carina is often present. 

THYSANOPTERA. 

* Heliothrips rubrocinctus Giard; West Indies, Ceylon, Uganda, Florida; attacks Coffea liberica. (See 

plate X.) 

COLEOPTERA. 

Bostrychidz. 

A pate monachus Fabricius; Africa, West Indies. (See Citrus.) 

Cerambycide. 

Monohammus fistulator Germar; Java, Sumatra, Borneo; bores in wood. 

Bizadus sierricola White; Sierra Leone to Kamerun; very serious borer. 
Coptops fusca Olivier, C. bidens Fabricius, Barus sordidus Olivier, Sternotomis imperialis Fabricius, 

S. regalis Fabricius, Moecha biittneri Kolbe, M. molator Fabricius, and Frea maculicornis Thomson ; 

West Africa; bore in wood. 

Anthores asperula White; East and South Africa; a very serious borer. 

Frea marmorata Gerstaecker; East Africa. 

Praonetha melanura Pascoe; Java. 

Nitocris usambica Kolbe; East Africa; a very injurious borer. 

Xylotrechus javanicus Lap. et Gory; Java; bores in bark and wood. 

Xylotrechus quadripes Chevrolat; India, Ceylon, Burma, Siam, Tonkin, Philippines; bores in bark and 

wood. (See text fig. 35.) 

Brachyrhinidz (Otiorhynchidz). 

Hypomeces curtus Schonherr; eats the foliage of young plants in Java. 

Pachnzus litus Germar; breeds at the roots, the larve gnawing the bark, in Cuba. 

Pachnzus azurescens Gyllenhal; breeds at the roots, the larvee gnawing the bark in Cuba. 
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Brachyrhinidz (Otiorhynchid2&)—Continued. 

Diaprepes abbreviatus Linnzus; attacks the foliage and possibly the larve attack the roots in the West 
Indies. (See Sugar cane.) 

Cratopus punctum Fabricius; feeds on the foliage in Mauritius and Reunion. 
Geono mus quadrinodosus Chevrolat; feeds as larva on the leaves in Venezuela. 

Rhadinoscopus nociturnus Kolbe; feeds on the leaves in German East Africa. 

Scolytidz. 

Xyleborus morstatti Hagedorn; German East Africa; bores in Bukoba coffee and Coffea stenophylla. 

LEPIDOPTERA. 
Pyralidz. 

Thliptoceras octoguttata Fld.; German East Africa; attacks beans. 

Cochlidiidz. 

Parasa lepida Cr.; Java; serious. 

Psychide. 

Clania crameri Westwood and C. variegata Snellenhoeven; Orient. (See Tea.) 

Lymantriidz. 

Dasychira mendosa Hiibner, D. misana Moore, D. 

thwaitesi Moore and Orgyia postica Walker; India, 
Ceylon, Java; defoliators. 

Notodontidz. 

Stauropus alternus Walker; India, Ceylon, Java; 

defoliates. 

DIPTERA. 

Trypetidz. 

Anastrepha fraterculus Wiedemann. (See Fruit.) 

Ceratitis capitata Wiedemann; attacks Coffea arabica. 

(See Fruit.) 

COLLARD. 

See Cabbage. 

CONIFERS. 

(Family Pinacez. ) 

Fig. 35.—Pine bark beetle (Xylotrechus quad- cay Admies (Miseeent Vatear Under this heading are treated the insect 

pests of Douglas spruce (Pseudotsuga), fir 

(Abies), hemlock spruce (Tsuga), larch (Larix), pine (Pinus), and spruce (Picea). 

This grouping is due to the fact that these trees have so many pests in common 

and also because of a confusion in foreign and home literature of the names pine, 
spruce, and fir. 

A. IMPORTANT INSECTS ATTACKING VARIOUS CONIFERS. 

Diadoxus scalaris Laporte et Gory; Diadoxus erythrurus White. 

(Cypress Borers. Buprestide; Coleoptera.) 

Hosts: Murray pine (Pinus frenela), Lambert’s cypress (Cupressus lambertiana). 

Injury: Very destructive to the wood, boring under the bark and into the wood. 

Description: D. scalaris is the larger species. Both are greenish in color, with the 
elytra largely reddish brown except for green basal stripes and yellow discal spots. 

The median line of the thorax is yellow between two black or brown fasciz. Larvee 

yellowish white. 

Distribution: Victoria, Australia. 

FrencH, C. Handbook of Destructive Insects of Victoria, pt. 5, 1911, pp. 44-50, 

pls. 106, 107. 
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Tetropium castaneum Linnzus. 

(Spruce Borer. Cerambycide; Coleoptera. ) 

Hosts: Larch, spruce, pine, fir. 

Injury: Bores in the wood. 

Distribution: Europe, Siberia. 

Nutssiin, Orro. Leitfaden der Forstinsektenkunde, 2d ed., 1913, pp. 136-139, 

figs. 108, 109 (7. fuscus, T. luridus). 

Sorauver, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, p. 495. 

Brachyrhinus (Otiorhynchus spp.). 

(Coniferous Root Weevils. Brachyrhinide (Otiorhynchide ); Coleoptera.) 

Species: B. niger Fabricius; Europe; pine, larch, spruce, maple, alder, ash, service 

berry; breeds at the roots and the adults attack the foliage. B. fuscipes Olivier; 

Europe; spruce. B. perdix Olivier; Europe; spruce. > B. ovatus Linnzus; Europe, 

United States; spruce. A very important pest of strawberries, conifers, and green- 
house plants. B. singularis Linnzeus; Europe; spruce, fir, and many other plants 

(see Grape). B. sensitivws Scopoli; Europe; spruce, Weymouth pine, Douglas 

fir. B. irritans Herbst; Europe; pine, beech. 8B. armadillo Rossi, B. aurifer Boheman, 

B. egregius Miller, B. fullo Schrank, B. inflatus Gyllenhal, B. jovis Miller, B. lepidop- 

terus Fabricius, B. kratterii Boheman, B. morio Fabricius, B. multipunctatus Fabri- 

cius, and B. septentrionis Herbst, are reported on conifers in Europe. 

Description: Black, oval weevils, with broad blunt beaks. Breed at the roots 

of plants and are very destructive. 

Sorauger, P. Handbuch der Pflanzenkrankheiten, ed. 3, vol. 3, 1913, p. 54. 

Bareacui, P. Rassegna Biologica Rincofori Europei, 1883-1887. 

Magdalis spp. 

(Coniferous Weevils. Curculionide; Coleoptera.) 

Species: The weevils of this familiar genus are very destructive to forest trees, breea- 

ing under the bark but entering the wood. They are very easily distributed in logs. 

M. violacea Linnzus; Europe; attacks 3 to 10 year old pines, larch, and fir. M. phlegm- 

atica Herbst; Europe; spruce and pines. MM. duplicata Germar; Europe; spruce, Pinus 

silvestris. M. memnonia Gyllenhal; Europe; pine. MM. rufa Germar; Europe; pines 

and other conifers. 

Bareaau, P. Rassegna Biologica Rincofori Europei, 1883-1887. 

Dendroctonus micans Kugelann. 

(The Large Bast Beetle. Ipidee; Coleoptera.) 

Hosts: Principally spruce (Picea). Occasionally pine. 

Injury: Quite destructive to trees from breast height down to and including roots. 

Description: Beetle elongate, nearly dull black, with long gray-yellowish hair not 

densely set. Wing covers punctate striate, antennz and legs yellowish red; 8-9 mm. 
long. 

Evidence of infestation: Free resin flow out of holesabout 3mm.in diameter. Mixed 

with boring dust, it hardens in the air in white lumps. 

Distribution: Germany, France. 

Nisstry, O. Leitfaden der Forstinsektenkunde. 1913, pp. 246-249, fig. 211. 
Jupetcn, J. F., and Nirscue, H. Lehrbuch der Mitteleuropiischen Forstinsekten- 

kunde. I, pp. 458-462, 1895. 
55266—17——5 
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Ips typographus Linnzus. 

the) (EHigit-toothed large spruce barkbeetle or “‘typographer.’’ Ipide; Coleoptera.) 

Hosts: Spruce; rarely larch and Scotch fir (Pinus silvestris.) 

Injury: Bores in bark and sapwood; while usually secondary, it also attacks 

healthy trees when very numerous. Recognized as the most dangerous bark-beetle 

in Europe. 

Description: Beetle black or brown, cylindrical, 4.5-5.5 mm. long, 8 teeth on mar- 

gins of elytral declivity, of which the 3d on each side is the largest and with rounded 
apex. 

Evidence of infestation: Shows only when the tree begins to react by changing 
color of foliage. 

Distribution: Lapland to Alps, wherever spruce grows. 

Nissin, O. Leitfaden der Forstinsektenkunde. 1913, pp. 269-272, fig. 238. 

Jupeicu, J. F., und Nirscue, H. Lehrbuch der Mitteleuropiischen Forstinsekten- 

kunde. I, pp. 506-516, figs. 167-169, 1895. 

*Tomicus (Myelophilus) piniperda Linnzeus. 

(The large or black pine pith borer or ‘‘forest gardener.’”’ Scolytide; Coleoptera.) 

Hosts: Pine. 

Injury: Tunnels under bark of trunk and branches. Young adults feed on pith of 

1 to 2-year old shoots. Attack sickly and quite healthy trees and invariably cause 

their death from above downward. Attacks thin, smooth bark of trunk and branches 

and heavy barked portion of lower trunk of living felled or sickly trees. 

Description: Beetle elongate, 3.5-4.5 mm. long; proboscis finely and not densely 

punctate; elytra finely punctate-striate, posteriorly with a row of brush-bearing small 

tubercles. 

Evidence of infestation: Fading and dying tops; tong vertical galleries in bark. 

Twigs hollow at tip with pitch tubes at base. 

Distribution: Europe. 

Nissin, O. Leitfaden der Forstinsektenkunde. 1913, pp. 243-246, figs. 207-210. 

Jupeicu, J. F., und Nirscue, H. Lehrbuch der Mitteleuropiischen Forstinsekten- 

kunde. pp. 462-472, figs. 145 and 146, 1895. 

Bupalus piniarius Linneus. 

(Pine Geometrid. Geometridz; Lepidoptera.) 

Hosts: Pine, spruce, fir. 

Injury: Feeds on foliage and young shoots. 

Description and biology: Male moth bright yellow, female bright reddish brown, 

both marked with dark brown. Larva green, with three white dorsal lines and two 

yellow lateral lines. 

Distribution: Europe. 

SoravErR, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, p. 337. 

Nissin, Orro. Leitfaden der Forstinsektenkunde 2d ed., 1913, pp. 385-390, figs. 

315-317. 
Dasychira selenitica Esp. 

(Larch Tussock Moth. Lymantriide; Lepidoptera.) 

Hosts: Larch, pine, sainfoin, herbs, hardwoods. 

Injury: Defoliator, especially injurious to young trees. 

Description and biology: Moth brown; male olive brown; female brownish black, with 

white crescent and wavy line on wings. JLarva black, with dark-gray hairs on black 
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warts, and the fourth to eighth segments each with a yellowish gray brush of hairs 

tipped with black; first segment with black hair pencil, eleventh segment with two. 

Pupates on surface of ground in a cocoon. 

Distribution: Germany. 

Soraver, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, p. 384. 

Nissury, Orro. Leitfaden der Forstinsektenkunde, 1913, 2d ed., p. 376. 

Laspeyresia duplicana Zetterstedt. 

(Fir Bark Tortricid. Tortricidae; Lepidoptera.) 

Hosts: White fir (Abies pectinata), juniper (Juniperus), spruce (Picea excelsa). 

Injury: Breeds in the bark and possibly sometimes the twigs. 

Description and biology: Moth 15-16 mm. in wing expanse; forewings dark brown, 

with a white crescentiform spot at middle and finer markings beyond. The larva 

breeds from fall to spring under bark. Its life history is not definitely worked out. 

Distribution: Europe (Germany). 

Nissin, Orro. Leitfaden der Forstinsektenkunde, 2d ed., 1913, pp. 411, 412, fig. 

343. 
Soraver, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, p. 281. 

Hess, Ricnarp. Der Forstschutz, 1898, vol. 1, pp. 485, 486, fig. 173. 

*Enarmonia pinicolana Zell. 

(Gray Larch Moth. Tortricid; Lepidoptera.) 

Hosts: Larix, Abies, Siberian stone pine (Pinus cembra L.). 

Injury: Attacks the needles. 

Description and biology: Moth, wing expanse 18-22 mm., forewings shining light 

gray with brown markings. Larva dark green with darker stripes, head and thoracic 

shield black. Feeds under webs on the needles. 

Distribution: Europe, Siberia, North America, but serious only in Europe. 

Soraver, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, v. 3, p. 286. 

Nisstin, Otto. Leitfaden der Forstinsektenkunde, 2d ed., 1913, pp. 419-422, figs. 

354-355. 
: B. OTHER GENERAL CONIFEROUS PESTS. 

7 HEMIPTERA. 

Aphidide. 

* Mindarus abictinus Koch, a plant louse; Europe; attacks young shoots of Abies pectinata and bark 

of Picea. 

Phylloxeridze. 

Pineus sibiricus Cholodkovsky; a gall louse; Russia; attacks Pinus cembra and Picea in alternating 

generations. 

Pineus orientalis Dreyfus and P. pini Koch; Europe; attack Picea orientalis, P. excelsa, Pinus mon- 

tant, P. silvestris, and P. strobus, its generations alt-rnating on pine and fir. 

Pineus strobi Hartiz, gall louse; Europe; attacks Pinus strobus. 

A phrastasia pectinate Cholodkovsky; gall louse; northeast Europe; attacks Abies and Picea. 

Dreyfusia nuesslini C. B.; gall louse; Europe; attacks Abies nordminniana and Picea. 

* Dreyfusia picee Ratzeburg; gall louse; Europe; attacks stems of Abies pectinats. 

Chermes viridis Ratzeburg, a gall louse; Europe; attacks Larix and Picea. 

+ Chermes abietis Kaltenbach, a gall louse; Europe; attacks Larix, Abies pectinata, Pinus cembra, P. sil- 

vestris. 

Cnaphalodes strobilobius Kaltenbach; gall louse; Europe; attacks Larix and Abies. 

Cnaphalodes lapponicus Cholodkoysky; Europe; attacks Picea and Larix. 

COLEOPTERA. 
Melandryide. 

*Serropalpus barbatus Schall.; Europe; bores in the bark and wood of Abies pectinata and Picea. 

Bostrychide. 

A pate molle Linnzeus; Europe; bores in bark-stripped wood of conifers. 
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Buprestidz. 

Anthazia quadripunctata Linnzeus; Germany; bores in stems of young trees and branches of older trees 

of spruce (Picea). 

Elateridz. 

Agriotes aterrimus Linnzeus, A. lineatus Linnzeus, and A. obscurus Linnzeus; Europe; attack the seed- 

lings and roots of pine, 

fir, and spruce, while 

some species attack 

larch. 

Dolopius marginatus Lin- 
neus; Eulope; attacks 

the roots of seedling and 

yearling fir, pine, and 

spruce. 

Selatosomus xneus Lin- 

neus; Europe; attacks 

roots of pine, fir, and 

spruce. 

Tenebrionidz. 

Setenis semiopaca Blair; 

India; breeds in the 

trunks of Picea morinda 

and Pinus excelsa. 

Cerambycide. 

* Hylotrupes bajulus Lin- 

neus; Europe; bores in 

the finished lumber, es- 

pecially building tim- 

bers and furniture of 

conifers. 

Monohammus sartor Fab- 

riciusandsutor Linneus; 

Europe; attack bark and 

wood of fir and spruce. 

Pogonochzrus fasciculatus 

De Geer; Europe (Ger- 

many); bores in the 

wood of spruce, pine, 

and fir. 

Tetropium castaneum Lin- 

nus; Europe; bores in 

the wood of larch, spruce, 

pine, and fir. 

Brachyrhinidz (Otiorhyn- 

chidz). 

Metallites atomarius 

Olivier, M. laricis Chev- 

rolat, M. mollis Germar; 

weevils; Europe; as 

adults injure the buds of 

conifers; the larvee breed 

at the roots of trees. 

Brachyzystus  subsignatus 

Faust; a weevil; India; 

kia. 36.—Coniferous bark weevil (Pissodes notatus): Adult, larva, pupa, adult causes very serious 
injury. (Henschel.) defoliation of Abies web- 

biana and Picea morinda. 
Curculionide. 

Hylobius abietis Linneeus, H. fatuus Rossi, and H. picews De Geer; Europe; breed in the bark and 
wood of conifers. These are very important weevils. 

Pissodes harcynix Herbst, P. notatus Fabricius, P. picex Iliger, P. pini Linneus, and P. piniphilus 
Herbst; weevils; Europe; breed under bark of pines, spruce, and fir. (See text fig. 36.) 

Cossonidz. 
Rhyncolus ater Linnzeus, R. elongatus, R. porcatus Germar, R. lignyarius Marsh., R. strangulatus Per- 

ris, R. truncorum Germar, and R. cylindricus Boheman; Europe; bore in the trunks and rotten 
wood of pines, spruce, and fir. 

Rhyncolus himalayensis Stebbing; India; bores in the wood of Pinus excelsa and Picea morinda. 
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Ipidz. 
Cryphalus abietis Ratzeburg; Europe; attacks fir (Abies pectinata), spruce (Picea ercelsa), and pine. 

Cryphalus saltuarius Weiss; Europe; attacks young fir, spruce, and pine. 

Cryphalus boswelliz Stebbing; India; attacks spruce and Pinus longifolia. 

Cryphalus picex Ratzeburg; Europe; attacks Abies pectinata and larch. 

Crypturgus pusillus Gyllenhal; Germany; attacks spruce, fir, pine (Pinus strobus and P. pinaster). 

and larch. In the Himalayas this species attacks Pinus excelsa and Picea morinda. 

Dryocoetes autographus Ratzeburg; Germany; attacks spruce, fir, and pine (Pinus strobus). 

Hylastes attenuatus Erichson; Germany; attacks pine and spruce. 

Hylastes decumanus Erichson; Europe; attacks spruce and Pinus cembra. 

Hylastes himalayensis Stebbing; India; attacks Picea excelsa. 

Hylurgops palliatus Gyllenhal; Europe; attacks Pinus silvestris, P. strobus, P. pinea, P. austriaca 

P. maritima, larch, and spruce. 

Ips amitinus Eichoff; Europe; attacks spruce, pine, fir, and larch. 

Ips cembrx Heer; Europe; attacks larch and Pinus cembra. 

Ips duplicatus Sahlberg; Finland and Ural; spruce and pine. 

Ips sexdentatus Boerner; Europe; spruce and pine (Pinus austriaca and P. pinoster). 

Ips ribbentropi Stebbing; India; Pinus excelsa and Picea morinda. 

> Ips typographus Linnzeus; Europe; attacks spruce, larch, Scotch fir (Pinus silvestris). 

Tomicus ( Myelophilus) minor Hartig; Europe; attacks pine and spruce. 

Fic. 37.—Barkbeetle (Pityogenes chalcographus). (Eckstein.) 

* Tomicus (Myelophilus) piniperda Linnseus; Europe to Japan; pines, larch, spruce. 

Orthotomicus suturalis Gyllenhal; Europe; spruce, fir (Picea excelsa), pine (Pinus austriaca and P. 

silvestris). 

Orthotomicus laricis Fabricius; Europe; attacks fir (Abies pectinata), larch, spruce, pine (Pinus sil- 

vestris). 

Orthotomicus proximus Eichoff: Europe; thin bark of upper stems of pine and spruce. 

Pityogenes bidentatus Herbst; Europe; larch, spruce, and pine (Pinus austriaca, P. strobus, P. pinaster, 

P. silvestris). 

Pityogenes bistridentatus Eichoft; Germany, France; pine, fir. 

Pityogenes chalcographus Linnexus; fir (Abies pectinata), spruce (Picea ercelsa), pine (Pinus strobus), 

larch. (See text fig. 37.) 

Pityogenes conifere Stebbing; India; blue pine (Pinus excelsa), Chilgoza pine (P. gerardiana), fir 

(Picea morinda). (See plate XI, fig. 3a-c.) 

Pityogenes pilidens Reitter; Europe and Asia Minor; Pinus austriaca and fir. 

Pityogenes quadridens Hartig; Europe; Pinus silvestris and Siberian spruce. 

Pityokteines curvidens Germar; Europe; spruce (Picea excelsa), larch, balsam fir (Abies balsamea), pine 

(Pinus silvestris). 

Pityophthorus micrographus Linnzus; Europe; attacks Abies pectinata, Pseudotsuga mucronata, Picea 

excelsa, Pinus strobus. 

Polygraphus major Stebbing; India; Pinus ercelsa, Picea morinda 

Polygraphus pini Stebbing; India; Pinus excelsa, Picea morinda 

Polygraphus polygraphus Linnzeus; Europe; spruce, fir, pine (Pinus silvestris, P. strobus). 
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Ipidz—Continued. 

Polygraphus subopacus Thomson; Europe; spruce, pine. 

Xylechinus pilosus Knoch; Europe; pine, spruce, larch 

X yloterus lineatus Olivier; Europe; fir, spruce, pine, larch. 

LEPIDOPTERA, 
Lymantriide. 

* Lymantria monacha Linnzeus; Europe; defoliator on pine, spruce, larch. (fee Forests.) 

Orgyia antiqua Linnzeus; Europe; spruce, pine; defoliator. 

Noctuidz. 

Agrotis segetum Schiffermiller; Europe; injures roots of seedlings and nursery stock of spruce, larch, 

pine. 

Agrotis vestigialis Rott.; Europe; injures roots of ssedlings and nursery stock of pine and larch. 

Pyralidz. 

Euzophera cedrella and Phycita abictella; India; infest cones of blue pine (Pinus excelsa), fir (Picea 
morinda), and silver fir (Abies webbiana). 

Tortricidz. 

A sthenia pygmxana Hiibner; Europe; spruce, fir; attacks needles on young shoots. 

Tortrix piceana Linneus; Europe; attacks foliage of pine and other conifers. 

Enarmonia pinicolana Zell; Europe; attacks foliage of larch, pine, and spruce. 

Tortriz viburniana Fabricius; Norway; attacks Picea excels1, Pinus silvestris, P. montina, Larix decidua. 

Hyponomeutidz. 

Argyresthia fundella F. R.; Europe; attacks needles of fir, spruce, and pine. 

HYMENOPTERA. 
Callimonide. 

Megistigmus strobilobius Ratzeburg; a chalcid; Europe; breeds in seed of hemlock and fir (Abies 
pectinata). 

Diprionidz. 

Diprion pini Linneeus; D. rufus Klug, and D. pallidus Klug; Europe; attack bark and needles 

* Diprion simile; Europe, Connecticut. An important sawfly, recently imported. 

Megalodontidz. 

Acantholyda erythrocephala Linnzeus; sawfly; Germany; attacks foliage of pine, larch, spruce, fir. 

Cephaleia hypotrophica Hartig, and C. signata Fabricius: Europe; attack foliage of pine, spruce, fir. 

Itycorsia stellata Christ.; sawfly; Europe; pine and fir. ; 

Siricidz. 7 

Sirex juvencus Linneus, S. spectrum Linneeus, and S. gigas Linnzus; wood wasps; Europe; bore in 

wood of spruce, fir, pine, and larch. 

Xeris spectrum Linnzeus; wood wasp; Europe; bores in spruce and fir wood. 

DIPTERA, 
Tipulidz. 

Pachyrhina crocata Linneus; crane fly; Germany; breeds in bark of young seedling balsam fir (Abies 

bilsamea) and larch. 

C. BETTER KNOWN IMPORTANT PESTS OF PINE (PINUS). 

Eriophyes pini Nalepa. 

(Pine Gall Mite. Eriophyide; Acarina.) 

Hosts: Pinus silvestris, P. montana, P. mughus. 

Injury: Causes galls in the twigs resulting in deformed growth. 

Description and biology: A tiny elongate four-legged mite which breeds in the young 

twigs of pines. 
Distribution: Europe. 

Sorauer, P. Handbuch der Pflauzenkrankheiten, 3d ed., 1913, vol. 3, pp. 116, 117, 
figs. 90-92. 

Gelechia dodecella Linnzus. 

(Pine Bud Moth. Gelechiidz; Lepidoptera.) 

Hosts: Pines (Pinus spp.). 

Injury: Breeds in buds, needles, and young shoots, and is as injurious as Hvetria 
buoliana, the pine-shoot moth. 
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Deseriv'ion and biology: Adult moth with wing spread 10-12 mm., forewings dark 

eray or gray brown, with two obscure light gray transverse fasciz, and six pairs of 
black flecks. Larva reddish brown with black head and thoracic shield. The larva 

bores in buds, needles, and young shoots. 

Distribution: Germany. 

Nissyin, Orro. Leitfaden der Forstinsektenkunde, 2d ed., 1913, p. 430, fig. 365. 

Cnethocampa pinivora Treitschke; Cnethocampa pityocampa Schiffermiller. 

(Pine Procession Moths. Cnethocampide; Lepidoptera.) 

Hosts: Pines. 
Injury: Defoliate; sometimes serious. 
Description and biology: Moth of pinivora with forewings yellowish gray, hind 

wings with a sharply toothed crossline. Moth of pityocampa with forewings whitish 

gray; hind wings with a scarcely toothed crossline. Larva of pinivora greenish gray, 

with velvety black dorsal stripe and black head, and with reddish yellow warts on 

the fourth to eleventh segments. Larva of pityocampa similar but slate blue to black. 

The larvee feed on the foliage and live gregariously, wandering in the daytime in pro- 
cessions of a single or double row. Pupate in cocoons in the ground. The larvee of 

pityocampa hibernate in nests in the crowns. 

Distribution: Europe. 

Soravuer, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, p. 386. 

Hess, RicHarp. Der Forstschutz, 1900, vol. 2, pp. 452-455. 

Ntsstrn, Orro. Leitfaden der Forstinsektenkunde, 2d ed., 1913. 

Dendrolimus pini Linnzus. 

(Pine Spinner. Lasiocampidie; Lepidoptera. ) 

Hosts: Pine. 

Injury: Very serious defoliator. 
Description and biology: Moth variable in color, from brown red to slate gray, uni- 

colorous or mottled; middle of forewings with white crescent. Larva 8 cm. long, 

with steel-blue stripes on meso- and metathorax, general color varying from reddish 

to slaty gray; pubescence very long and clustered. The larva feeds on the foliage 

and spins a neat oval silken cocoon. 

Distribution: Europe. 

Soraver, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, p. 376. 

Nissin, Orro. Leitfaden der Forstinsektenkunde, 2d ed., 1913, pp. 331-342, figs. 
284. 985 
Ree Pe Panolis griseovariegata Goeze. 

(Pine Noctuid. Noctuide; Lepidoptera. ) 

Hosts: Pine. 

Injury: Attacks foliage, buds, and tender shoots. 

Description and biology: Moth with forewings variegated cinnamon red and yellowish 

gray with white marks; hind wings brownish black. Larva green, with three broad 

white dorsal stripes, a yellowish orange lateral stripe, head shining yellowish, 35 mm. 

long. Eggs greenish, laid in a row on the underside of needles. 

Distribution: Europe. 

Soraver, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, p. 357. 

Nissin, Orro. Leitfaden der Forstinsektenkunde, 2d ed., 1913, pp. 378-380. 

figs. 308, 309. 
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* Evetria buoliana Schiffermiller. 

(European Pine-Shoot Moth. Tortricidz; Lepidoptera. ) 

Hosts: Pinus silvestris, P. laricio, P. montana, P. strobus, P. resinosa. 

Injury: Causes deformation of tree. Has been introduced into the United States 
in nursery shipments. 

Description and biology: Adult moth 12 mm. long, small, gayly colored; the head 

and its appendages and thorax light orange yellow, abdomen dark gray; forewings 

bright ferruginous orange, suffused with dark red, especially toward the tips, and 
with several irregular forked anastomizing, silvery crosslines and costal strigule; 

hind wings dark blackish brown; legs whitish, the anterior ones reddish in front. 

Pupa stout, robust, chestnut brown; abdominal segments with rings of short dark 

spines. Larva 16 mm. long, brown with black head and thoracic shield; feeds in the 

young buds and sheets. Egg small, flat, white, laid at base of bud. (See plates 
DIN, ANGE: ) 

Distribution: Europe, introduced into United States in 32 nurseries, 

Buscx, A. U.S. Dept. Agric., Bul. 170, Feb., 1915. 

* Evetria spp. 

(Pine Bud and Gall Moths. Tortricide; Lepidoptera. ) 

Species: In addition to * £. buoliana Schiffermiller which is separately treated, the 
following species injure pines. J. resinella Linnzeus; Europe; makes large galls in 

twigs of pines. »* #. turionana Hiibner; Europe, North America; attacks buds of 

pines, especially the terminal bud. » E. pinivorana Zeller; Europe, North America; 

attacks the axillary buds. + £. duplana Hiibner, Europe, Japan, North America; 

attacks young shoots. + £. frustrana Comstock, the Nantucket pine moth, + Z. 
rigidana Fernald, and + E. comstockiana Fernald are among our most serious pests in 
this country. 

Distribution: The distribution cited above shows clearly that these species are 
readily distributed in nursery stock. 

Soraver, B. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, pp. 290-292. 
Nissrin, Orro. Leitfaden der Forstinsektenkunde, 2d ed., 1913, pp. 415-419, 

figs. 347-351. 
Thecodiplosis brachyntera Schwiger. 

(Pine Needle Midge. Itonidids [Cecidomyide]; Diptera.) 

Hosts: Pinus silvestris, P. laricio, P. montana. 

Injury: Breeds in the needles, forming a small gall-like swelling. 

Description and injury: Fly very small. Larva yellowish. Egg laid between the 
bases of two needles. 

Distribution: Europe. 

SorAveER, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, p. 444. 

D. OTHER INSECTS ATTACKING PINE (PINUS). 

HEMIPTERA. 

Aphididz; 

Lachnus pini Linneeus L. tomentosus DeGeer, L. txniatus Koch, L. nudus DeGeer, and L. agilis 

Kaltenbach, plant lice; Europe; attack needles, tender growth and twigs. 

Coccide: 

Armored— 

Aspidiotus (Aonidia) lawri Bouché; Italy; Pinus. 

Aspidiotus (Aonidia) pinicola Leonardi; Cyprus, Spain; Pinus halepensis, P. silvestris. 

Chionaspis austriaca Lindinger; Australia; Pinus laricio nigricans. 
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CONIFEROUS BARK BEETLES. 

Fic. 1.—Polygraphus trenchi: Larva; la, pupa; 1b, adult female, dorsal view (above) and latera 
view (below); 1c, head cf female; 1d, antenna; le, adult male, dorsal view (al ove) and lateral view 
(belcw). Fig. 2.—Phloeosinus zhobi: Egg; 2a, adult female, dorsal view (above) and lateral view 
(below); 2b, antenna: 2c, leg; 24, adult male, dorsal view (above) and lateral view (below). Fia. 
3.—Pityogenes coniferae: Adult female, dorsal view (left) and lateral view (right, above figure); 3a, 
antenna; 3b, leg; 3c, adult male, lateral view (left) and dorsal view (right). (Stebbing.) 
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EUROPEAN PINE SHOOT MOTH, EVETRIA BUOLIANA, MOTH, LARVA. (BUSCK.) 



U. S. Dept. of Agriculture, Manual of Dangerous Insects. PLATE XIII. 

3 

WORK OF EVETRIA BUOLIANA ON PINE SHOOTS. (BUSCK.) 



U. S. Dept. of Agriculture, Manual of Dangerous Insects. PLATE XIV. 

Pine BORERS. 

Fig. 1.—Capnodis indica: Larva; 1a, adults. Fie. 2.—Anthaxia osmastoni: Larva; 2a, adults. Fie. 
1b.—Stem of Pinus longifolia showing work of both beetles. (Stebbing.) 



PLATE XV. U. S. Dept. of Agriculture, Manual of Dangerous Insects. 

THE PINE BARK BEETLE. 

(Stebbing.) The pine bark beetle (Platypus biformis): Males and females and injury to Pinus longifolia. 
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Coccidaz—Continued. 

Armored—Continued. 

Diaspis visci Schrank; Germany, Italy; Pinus filifolia, P. silvestris. 

* Lepidosaphes newsteadi Sulc; Europe; Pinus austriaca, P. pumilio, P. silvestris. 

Leucaspis lewi Colvée; Europe; Pinus spp. 

Leucaspis pini Hartig; Europe; Pinus austriaca. 

Leucaspis pusilla Loew; Europe; Pinus cembra, P. silvestris. 

Leucaspis signoreti Targioni-Tozzetti; Italy, Corsica, Cyprus; Pinus halepensis, P. laricio; P. silvestris. 

Poliaspis pini Maskell; Japan; Pinus densiflora, P. austriaca, P. thunbergii. 

Unarmored— 

Gueriniella serratul# Fabricius; Algeria; southern France; Pinus. 

Palzococcus fuscipennis Burmeister; Germany, France; Pinus silvestris. 

Pseudococcus pini Kuwana; Japan; Pinus. 

Puto antennata Signoret; France, Switzerland; Pinus cembra, P. silvestris. 

Aradide; 
Aradus cinnamomeus Panzer; Europe; occurs under bark scales; causes needles to become yellow and 

remain small. 

Anobiid2; 

Ernobius abietinus Gyllenhal; Europe; attacks cones. 

Ernobius nigrinus Sturm, and £. pini Sturm; Europe; attacks pith of young shoots. 

Xestobium plumbeum Illiger; Europe; breeds in the dead wood. 

COLEOPTERA. 

Meloidz; 

Cantharis fusca Linnzus; a blister beetle; Europe; attacks shoots. 

Buprestidz. 

Agrilus betuleti Ratzeburg; and * A. viridis Linnzeus; Germany; bore stems of young trees and branches 

of older trees. 

Chrysobothris solieri Laporte et Gory; Europe; bores in bast and sapwood of seedlings of P. silvestris 

and P. pinaster. 

Capnodis indica Thomson; India; bores in bast and sapwood of Pinus longifolia. (See. pl. XIV, figs. 

la, 1b. 

Buprestis geometrica Laporte et Gory; India; bores in Pinus longifolia. 

Anthazia osmastoni Stebbing; India; bores in the bark and bast of Pinus longifolia. (See pl. XIV, 

fig. 2.) 

Phenops cyanea Fabricius; Europe; bores in bark. 

Tenebrionidz. 

Melanimon tibiale Fabricius, Gonocephalum (Opatrum) sabulosum Linnzeus, and Phylan gibbus Fabri- 

cius attack tender roots, bark, and tops of seedlings and nursery stock. 

Setenis indosinica Fairmaire; India; bores in wood of Pinus ezcelsa. 

Blaps armata Blair; India; bores in the trunks of Pinus gerardiana. 

Scarabeide. 

Amphimallon solstitialis Linneus; England; injures the roots of Pinus silvestris. 

Melolontha hippocastani Fabricius; M. melolontha Linnzeus; Europe; injure roots of seedling and 

needles. 

Polyphylla fullo Linnzeus; Europe; attacks the roots of seedlings, and the adults feed on the needles. 

Cerambycide. 

Acanthocinus zdilis Linnzeus; Germany; bores in the sapwood of felled or prepared lumber. 

Monohammus galloprovincialis Olivier; Germany; attacks Pinus silvestris and P. pinaster. — 

Nothorhina muricata Dalman, India; bores in trunks of Pinus longifolia. 

Criocephalus tibetanus (?) Sharp; India; bores in bast and sapwood of Pinus gerardiana. 

Chrysomelidz. 

Cryptocephalus pini Linnzeus; Germany; attacks the foliage and bark of young shoots. 

Luperus pinicola Duftschmidt; Germany; attack the foliage and bark of young shoots. 

Brentide. 

Eubactrus sp.; India; bores in trunks of Pinus longifolia. 

Rhinomaceride. 

Rhinomacer attelaboides Fabricius; a weevil; Germany; breeds in the catkins. 

Brachyrhinide. 

Polydrusus chvrodrysius Gredler, P. intermedius Zetterstedt, P. undatus Fabricius, P. villosulus 

Chevrolat; Europe; attack the buds and needles of conifers; the larvee breed at the roots of trees. 



74 A MANUAL OF DANGEROUS INSECTS. 

Curculionidz. 

Brachonyz pineti Paykull; weevil; Europe; mines the needles of Pinus silvestris. 

FIG. 38.—Pine weevil ( Cryptorhynchus brandisi): Injury to Pinus longi- 

folia. (Stebbing.) 

Pityogenes lipperti Henschel; Dalmatia; Aleppo pine. 

Pityophthorus sampsoni Stebbing; India; Pinus excelsa. 

Cryptorhynchus brandisi 

Stebbing, the chir pine 

weevil; India; breeds in 

wood of Pinus longifolia 

and P. khasya. (See 

text fig. 38.) 

Cryptorhynchus raja Steb- 

bing; India; breeds in 

bark and sapwood of 

Pinus excelsa. 

Cossonidz. 

Mesites aquitanus Fair- 

maire; Europe; bores in 

pine wood standing in 

sea water. 

Ipidz. 

Carphoborus minimus 

Fabricius; Germany; 

makes galleries in 

branches and tops of 

Pinus austriaca, P. mon- 

tana, and P. silvestris. 

Cryphalus longifolia Steb- 

bing; India; Pinus longi- 

folia. 

Cryphalus major Steb- 

bing; India; Pinus longi- 

folia. 

Crypturgus cinereus 

Herbst; Germany. 

Hylastes angustatus 

Herbst, H. ater, and H. 

opacus Erichson, attack 

taproots. 

Hylastes longifolia Steb- 

bing; India; Pinus longi- 

folia. 

Hylurgus liyniperda Fabri- 

cius; Germany; attacks 

taproots. 

Ips blandfordi Stebbing; 

India; Pinus gerardiana. 

Tps acuminatus Gyllenhal; 

Lapland to Sicily; bark 

and sapwood. 

Ips longifolia Stebbing; 

India, Pinus longifolia 

and P. gerardiana. 

Ips mannsfeldi Wachtl.; 

Europe; Pinus austri- 

aca. 
Orthotomicus erosus Wol- 

laston and O. longicollis 

Gyllenhal; Europe. 

Phleosinus zhobi Steb- 

bing; India; Pinus gerar- 

diana. (See pl. XI, 

figs. 2a-2d.) 

Pityogenes trepanatus 

Nordl.; Europe; Pinus 

austriaca. 
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Ipid 2— Continued. 

Pityophthorus glabratus Eichhoff; Europe; Pinus silvestris. 

Pityophthorus lichtensteini Ratzeburg; Europe; Pinus silvestris, P. strobus, P. pinaster. 

Polygraphus grandiclava Thomson; Europe; Pinus strobus. 

Polygraphus trenchi Stebbing; India; Pinus gerardiana. (See text fig. 39, and pl. XI, figs. la—le.) 

Polygraphus nigra Stebbing; India; Pinus excelsa. 

Polygraphus himalayensis Stebbing; India; Pinus longifolia. 

Polygraphus longifolia Stebbing; India; Pinus longifolia. 

X yleborus eurygraphus Ratzeburg; Europe. 

~I 
t 

F1G. 39.—Pine bark beetle (Polygraphus trenchi): Galleries in Pinus gerardiana. 

Platypodide. 

Crossotarsus fairmairei Chapuis; India; bores in wood of Pinus excelsa. 

Platypus biformis Chapuis; India; infests Pinus longifolia. (See pl. XV.) 

LEPIDOPTERA, 
Geometridz. 

Semiothisa liturata Clm.; Europe; attacks the needles. 

Lasiocampidz. 

Lasiocampa quercus Linnzeus; Germany; attacks needles. 

Noctuidz. 

Agrotis tritici Linnzeus; Europe; injures roots of seedlings. 

(Stebbing.) 

— 
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Pyralide. 

Dioryctria splendidella H. Sch.; Germany; attacks cones, shoots, and sapwood. 

Ephes‘ia elutella Hiibner; Germany; attacks seeds and cones . 

Psychidz. 

Clania crameri Westwood; India; attacks needles of Pinus longifolia. 

Fig. 40.—Pine web-worm ( Cncthocampa pityocampa): Nests. (Barbey.) 

Hyponomeutide. 

Ocnerostoma piniariella Zell.; Germany; attacks needles. 

Cnethocampide. 

Cnethocampa pinivora Treitschke; Europe; attacks foliage. 

Cnethocampa pityocampa Schiffermiller; Europe; attacks foliage of Pinus pinea, P. pinaster, P. laricio, 
P. halepensis. (See teXt fig. 40.) 
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HYMENOPTERA. 

Megalodontidz. 

Itycorsia cumpestris Linnzeus, a sawfly; Europe; attacks needles. (See text fig. 41.) 

E. BETTER KNOWN IMPORTANT PESTS OF FIR (ABIES). 

Eucosoma nigricana H. Sch. (Epiblema). 

(Fir Bud Worm. Tortricide; Lepidoptera.) 

Host: Silver tir (Abies pectinata D. C.) 

Injury: Feeds in the buds. Very likely to be introduced in buds on nursery stock 

during winter. 

Description and biology: Moth wing expanse 11-13 mm., forewings dark brown with 

violet red shimmer and lead 

gray lines. Larva yellow- 

ish to reddish brown, with 

black head and thoracic 

shield. Feeds in the buds, 

hibernating asa larva. In 

the spring it goes from bud 

to bud, often under a 

silken web. Pupates in 

the ground. 

Distribution: Europe 

(Germany). 

Nissin, Orro. Leitfaden 

der Forstinsektenkunde, 

2d ed., pp. 408-409, fig. 

340. 

Soraver, P. Handbuch 

der Pflanzenkrankheiten 

sdmedes 1913. vola73. =p: 

285. 

Enarmonia rufimitrana H.- 

Schf. (Steganoptycha). 

(Redheaded Fir Worm. 

Tortricidz; Lepidoptera. ) 

Hosts: Silver fir (Abies 

pectinata D. C.). 

Injury: Feeds on the 

needles and young shoots. 

Description and biology: 

Moth, wing expanse 12-16 

mm., head and thorax rust 

yellow, forewings yellowish 

gray with many lead-col- 

ored lines. Larva dirty 

yellow green, with rust-red 
head. (See text fig. 42.) Tic. 41.—Pine sawfly (Itycorsia campestris): Injury. (Barbey.) 

Distribution: Europe. 

Hess, Ricnarp. Der Forstschutz, 1898, vol. 1, p. 490, 491. 

Ntssiin, Orro. Leitfaden der Forstinsektenkunde, 2d ed., 1913, p. 408, figs. 338, 
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Plemeliella abietina Seitner. 

(Spruce Seed Midge. Itonidide [Cecidomyiide]; Diptera.) 

Host: Fir (Abvtes). 

Injury: Breeds in the seed, which become shrunken and worthless, 

Description: Larve red. 
Distribution: Europe. 

Soraver, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1918, vol. 3, p. 444. 

liq. 42.—Red-headed firworm ( Enarmonia rufimitrana): Injury, (Barbey.) 

F. OTHER INSECTS ATTACKING FIR (ABIES). 

HEMIPTERA. 
Aphidide. 

Lachnus grossus Kaltenbach and L. picex Walker, plant lice; Europe (Germany); live on the bark. 

Lachnus pichte Mordwilko; Europe; lives on the under side of the needles. 

Prociphilus bumeliz Schrank, a root louse; Europe; attacks roots of Abies pectinata, A. balsamea, 

and A. fraseri. (See Ash.) 
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Coccidz: 

Armored— 

Lepidosaphes abietis Signoret; Europe; Abies. 

Poliaspis pini Maskell; Japan; Abies firma. 

Unarmored— 

Lecanium sericeum Lindinger; Bavaria; Abies pectinata. 

COLEOPTERA. 
Anobiidz. 

Dryophilus pusilius Gyllenhal; Europe; attacks buds. 
Ernobius abietis Fabricius, E. angusticollis Ratzeburg, and E£. longicornis Sturm; Europe; attacks the 

cones. 

Lymexylonide. 

Hylecetus dermestoides Linnweus; Germany; bores in white fir wood. 

Elateridz. 

Athous hirtus Herbst; Europe; attacks seedlings of fir. 

Cerambycide. 

Molorchus minor Linneus;,Germany; attacks the sapwood of felled trees and lumber. 

Tetropium fuscwm Fabricius; Germany; bores in trunks of old and dead trees. 

Ipida. 

Cryphalus strohmeyeri Stebbing; India; Abies webbiana. 

Pityokteines spinidens Reitter, and P. vorontzowi Jacobson; Europe. 

Xyloterus intermedius Sampson; India; Abies webbiana. 

Scolytoplatypodidz. 

Scolyto platypus himalayensis Stebbing; India; Abies webbiana. 

\ 

LEPIDOPTERA. 
Tortricidx. 

Tortrix murinana Hiibner; Europe; attacks needles and young shoots of Abies pectinata. 

Laspeyresia proximana H. Sch.; Europe; mines the needles. 

Laspeyresia co viferana Ratzeburg; Germany; bores in the bark of Abies pectinata. 

Olethreutes hercynianz Treitschke; Europe; attacks needles of Abies pectinata. 

HYMENOPTERA. 
Callimonide. 

Megistigmus borriesi Crosby; a chalcid; Japan; breeds in seed of Abies mariesii. 

G. BETTER KNOWN IMPORTANT PESTS OF SPRUCE (PICEA). 

Laspeyresia pactolana Zetterstedt (Grapholitha) 

(Spruce Bark Tortricid. Tortricide; Lepidoptera.) 

Host: Spruce (Picea excelsa). 

Injury: Breeds in twigs, causing a swelling and deformation, or the death of the 

outer parts. 

Description and biology: Moth, wing expanse 12-16 mm., forewing fringed, olive 

brown with double white angled fascia at the middle and several white marks beyond 

this; hind wings gray-brown, fringed. Larva, 10-12 mm. long, five pairs of abdominal 

legs, whitish to reddish in color, head and thoracic shield yellowish brown. (See 

text fig. 43.) 

Distribution: Germany. 

Hess, Ricuarp. Der Forstschutz, 1898, vol. 1, pp. 483, 485, fig. 172. 

Ntssun, Orro. Leitfaden der Forstinsektenkunde, 2d ed., 1913, pp. 409-411, 

figs. 341, 342. 

Soraver, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, p. 281. 
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Laspeyresia strobilella Linnzus (Grapholitha). 

(Spruce Cone Moth. Tortricide, Lepidoptera.) 

Host.—Spruce (Picea excelsa). 

Injury.—Breeds in the cones. 

Description and biology.— Moth, wing expanse 10-14 mm., forewings dark gray 

brown, fringed, with fine whitish lines, hind wings gray brown, with white fringe. 

Pupates in the cones. Larva 11 mm. long, yellowish white with light brown head 

and thoracic shield. The larva breeds in the cones. Eggs laid on the young green 

cones. 

Distribution: Germany. 

Hess, Ricnarp. Der Forstschutz, 1898, vol. 1, pp. 486, 487. 

SoravuerR, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, p. 281. 

Fic. 43.—Spruce bark tortricid (Laspeyresia pactolana): Injury. (Niisslin.) 

Laspeyresia tedella Clerck (Epiblema). 

(Spruce Nest-Worm. Tortricide; Lepidoptera.) 

Host: Spruce (Picea excelsa, Picea sitchensis). 
Injury: Injures the needles. 

Description and biology: Moth, wing expanse, 12 mm.; forewings golden brown, with 

brown silvery transverse fascia and finer markings. Larva light yellowish brown or 

greenish with two dorsal lines. Head and thoracic shield brownish black, flecked; 
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9mm.long. The larve spin nests among the needles. Pupate in the ground, where 

the larvee hibernate. 

Distribution: Europe (Germany). 

Soravuer, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, p. 285. 

Nissin, Orro. Leitfaden der Forstinsektenkunde, 2d ed., pp. 412, 413, figs. 344, 

345. 

Dasyneura abietiperda Henschel; Dasyneura picez Hartig. 

(Spruce Gall Midges. Itonididz [Cecidomyiidee]; Diptera.) 

Host: Spruce. 

Injury: Attack twigs at the base of needle clusters, injuring dormant buds and 

sometimes killing entire twig. 

Description: Europe (Germany ). 

Soraver, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, pp. 454, 455. 

Reseliella picez Seitner. 

(Spruce Seed Midge. Itonididee [Cecidomyide]; Diptera.) 

Host: Spruce. 
Injury: Breeds in the seed. 

Description and injury: Fly, yellowish red with dark bands, 2-4 mm. long. Larva, 

4mm. long, rose-red. Eggs laid in young green cones. 

Distribution: Europe. 

Sorauer, P. Handbuch der Pflanzenkrankheiten ed. 3, vol. 3, 1913, pp. 448, 449. 
\ 

H. OTHER INSECTS ATTACKING SPRUCE (PICEA). 

HEMIPTERA. 

Aphididz. 

Lachnus grossus Kaltenbach, L. fasciatus Kaltenbach, L. picexr Walker, and L. pinicola Kaltenbach 

plant lice; Europe; attack stems, twigs, and tender growth. 

Coccidz: 

Unarmored— 

Phenacoccus picex LOw; Europe; Picea excelsa. 

Physokermes picee Schrank; Europe; Picea alba, P. excelsa, P. pungens, P. sitchensis. 

Armored— 

Syngenaspis parlatorex Sule.; Bohemia, Bosnia; Picea ercelsa, P. omorica. 

COLEOPTERA. 

Carabide. 
Calithus fuscipes Goeze, Ophonus pubescens Miller, Harpalus eneus Fabricius, and Pterostichus l2pidus 

Leske, ground beetles, are destructive to the seed in Europe. 

Elateridz. 

Lacon sp. near davidi Fairmaire; India; breeds in trunks of Picea morinda. 

Cerambycide. 

Teledapus dorcadivides Pascoe; a wingless longicorn; India; breeds in trunks of Picea morinda. 

Leptura rubriola Bates; India; breeds in the trunks of Picea morinda. ° 

Ipidz. 

Cryphalus morinda Stebbing; India; attacks Picea morinda. 

Hylastes cunicularius Erichson; Germany; attacks bark and roots. 

Hylurgops glabratus Zetterstedt; Germany, Siberia. 

Phileophthorus rhododactylus Mannerheim; Europe; Picea creelsa. 

Phleophthorus spinulosus Rey; Europe; attacks branches. 

Pityophthorus exculptus Ratzeburg; Europe. 

Dryocetes indicus Stebbing; India; attacks Picea morinda. 

Platypodide. 

Crossotarsus conifers Stebbing; India; bores in wood of Picea morinda. 

55266—17 6 
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LEPIDOPTERA. 
Tortricidz. 

Tortriz histrionana Froelichs; Germany; attacks shoots. 

Hyponomeutide. 2 

Aryjyresthia illuminatella Zell.; Germany; attacks buds and young shoots. 

HYMENOPTERA. 
Tenthredinide. 

Lygxonematus pini Ratzeburg; the small spruce sawfly; Europe; defoliates and injures buds and 
young shoots. 

Lygxonematus ambiguus Fallen and L. sareseni Hartig; Europe; defoliators. 

Siricidz. 

Sirex imperialis Kirby, the spruce wood wasp; India; bores in wood of Picea morinda Lind. 

Sirex spectrum Linnaeus; Europe. (See text fig. 44.) 

I. BETTER KNOWN IMPORTANT PESTS OF LARCH (LARIX). 

Eriophyes laricis yon Tubeul. 

(Larch Blister Mite. Eriophyide; Acarina.) 

Host: Larch [Larix decidua (europxa)]. 

Injury: Forms gall-like deformations of the terminal bud. 

FiG. 44.—Spruce wood wasp (Sirex spectrum): Adult attacking Picea. (Barbey). 

Description and biology: A four-legged } lister mite which forms gall-like swellings of 
the terminal or axilary Luds. Very easy to introduce on nursery stock. 

Distribution: Europe. 

von TusBeur. Forst. naturw, Zeitschr., 1897, Bd. 6, pp. 120-124, 3 figs. 

Coleophora laricella Hiibner. 

(Larch Needle Miner. Elachistide; Lepidoptera.) 

Host: Larch [Larix decidua (europea)|. 

Injury: Attacks early | uds and mines the needles. The injury is great. Easily 
introduced in nursery stock. 

Description and biology: Adult moth 3 mm. long, with wing expanse 9 mm., fore- 

wing brownish gray, faintly shining, wings fringed with long hairs. Larva dark 

reddish Lrown, the little head, thoracic shield, and anal portion dark, 5 mm. long. 

The larva mines needles and ds. Pupates in a sack or case. 
Distribution: Europe. 

Soravuer, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, p. 253. 
Nussuin, Otro. Leitfaden der Forstinsektenkunde, 2d ed., pp. 431-433, figs. 

366, 367. 
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Argyresthia levigatella H. 8. 

(Larch Shoot Moth. Hyponomeutide; Lepidoptera. ) 

Host: Larch (Larix europea). 

Injury: Very injurious to young shoots. 

Description and biology: Larva 6-7 mm. long, bright yellow, with black head, feeds 

under the bark of young larch shoots. After hibernating the larva is somewhat 

reddish with dark 

lines. Eggs laid singly 

at | ases of needles. 

Distribution: Europe. 

Soraver, P. Hand- 

luch der Pflanzen- 

krankheiten, 3d ed., 

1913, vol. 3, p. 269. 

Dendrolimus sibiricus 

Tschetwerikoft. 

(Larch Spinner. Lasi- 

ocampidee; Lepidop- 

tera. ) 

Host: Larch. 
Injury: Considera- 

ile. 
Description: Similar 

to D. pint L. 
Distribution: Ural. 

TSCHETWERIKOFF. 

Rev. Russ. Ent., vol. 

S908 pp. 1-7.) 3 

figs. 

Laspeyresia zebeana Rat- 

zeburg (Grapholitha). 

(Larch Gall Moth. Tor- 

tricidz; Lepidop- 

tera.) 

Host: Larch (Larix 

europea). 

Injury: Forms galls 

on twigs, giving ad- 

mission to disease or 

causing deformity. 

Lia le to introduction 

in nursery stock during 

the winter. 
Description and biology: Moth, wing expanse 17 mm., forewings grayish black 

with whitish transverse lines on the costal margin. Larva dirty yellow green with 

Lrown thoracic shield, 10 mm. long. The larva attacks the twigs at the axils of 

Lranches forming a gall-like swelling. (See text fig. 45.) 

Distribution: Germany. 

Fig. 45.—Larch gall moth (Laspeyresia zebeana): Injury. (Barbey.) 
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Soravuer, P. Handuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, p. 282. 

Nussiin, Orro. Leitfaden der Forstinsektenkunde, 2d ed., pp. 422-424, figs, 

396, 357. 
Dasyneura laricis F. Lw. 

(Larch Bud Gall Midge. Itonididz [Cecidomyide]; Diptera. ) 

Host: Larch. 

Injury: Attacks buds, forming galls. 

Description and biology: Eggs laid at base of needle clusters. The larve enter 

the dormant buds forming a gall-like swelling, and overwinter as very small larve. 

They develop in the buds through the year. Pupate-in cocoon in autumn. The 

attacked buds die. 

Distribution: Europe. 

Soravuer, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, pp. 454, 455. 

J. OTHER INSECTS ATTACKING LARCH (LARIX). 

HEMIPTERA. 

Aphidide. 

Lachnus laricis Koch, a plant louse; Europe; attacks needles and young shoots. 

COLEOPTERA. 
Anobiidz. 

Dryophilus pusillus Gyllenhal; Europe; attacks buds. 

Ipide. 

Cryphalus intermedius Ferrari; Germany. 

LEPIDOPTERA. 
Hyponomeutide. 

Argyresthia levigatella H. Sch.; Germany; attacks young shoots. 
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CORN; MAIZE. 

(Zea mays Linneus. Family Graminez.) 

Although the greater part of our commerce in corn is in the nature of exports, there 

are always likely to be imports of seed corn from various parts of the world. Corn 

is probably American in origin, and consequently there are few foreign pests not 

already widely distributed in the country. 

A. CORN INSECTS LIKELY TO BE IMPORTED. 

+ Arzecerus fasciculatus De Geer. 

(Coffee-bean Weevil. Family Anthribidz; Coleoptera.) 

Hosts: This weevil is polyphagous, feeding in dry food products and drugs, china- 

berries ( Melia azedarach), dead cotton bolls, cornstalks, ete. 

Injury: Very injurious to food products and also to live corn. 
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Description: A mottled grayish weevil with short, blunt snout. Larva hairy. 

Distribution: Cosmopolitan. 

Tucker, E.S. U.S. Dept. Agr., Bur. Entomology, Bul. 64, pt. 7, 1909, pp. 60-64, 

ply 3) ness: 

CHITTENDEN, F.H. U.S. Dept. Agr., Bur. Entomology, Bul. 8, n. s., 1897. 

Dichocrocis punctiferalis Guénée. 

(Pyralide; Lepidoptera.) 

Hosts: Maize, peach, pawpaw, apple, orange, loquat, guava, cassia, custard apple, 

granadilla, banana, millet, Canavalia indica, senna bean, Dahlia, castor bean, cacao, 

sunflower. 

Injury: Although primarily a maize pest, it is becoming quite a serious enemy of 

fruit trees in Cleveland District, Queensland. Breeds in pods of castor bean and 

cacao, and heads of sunflower in India. 

Description and biology: Adult measures about 24 mm. in wing expanse; color pale 

orange yellow, marked with numerous black dots on wings and body. Egg presum- 

ably deposited on leaf stalk near or at point of junction with main stem or young fruit; 

larva on hatching penetrates into the hollow stalk or fruit, and after feeding for a time 

bores into the crown, in which it remains until ready to pupate. On leaving the 

crown of the fruit it crawls to some convenient crevice and constructs a loose silken 

web under which it transforms to a reddish brown pupa. 

Distribution: Australia, Japan, China, India, Burma, Ceylon. 

Jarvis, E. Queensland Agricultural Journal, 1913, p. 33, July. 

MaxweE.i-Lerroy, H. Mem. Dept. Agric. India, vol. 1, 1907, p. 211. 

Siphonella pumilionis Bjerk. 

; (Corn Fly. Oscinidz; Diptera.) 
Host: Corn. 

Injury: Mines stem and young ears. 

Description and biology: Fly yellow, thorax with three broad black stripes, abdomen 

with brown median line and four broad brown cross bands; beak very long and thin; 

appendages yellow; length 3-4 mm. Jarva 6-7 mm. long, shining yellowish white. 

Distribution: Europe. 

SoraveEr, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, p. 411. 

B. IMPORTANT CORN PESTS. 

HEMIPTERA. 
Cercopidz. 

Tomaspis varia Fabriciws, T. postica Walker, T. lepidior Font.; South America. (See Sugar cane.) 

COLEOPTERA. 
Elateridz. 

Agriotes lineatus Linnzeus. (See Tobacco.) 

Chrysomelidz. 

Diabrotica graminea Ballou; Porto Rico; adults very injurious to flowers. 

Brachyrhinide. 

Diaprepes abbreviatus Linnzeus; West Indies. (See Sugar cane.) 

LEPIDOPTERA. 
Noctuidz. 

Sesamia cretica Led.; Europe, Asia Minor, Egypt, Sudan; boresinears. (See Sugar cane.) 

Calamistis fusca Hampson; South Africa; a serious pest. 

Cirphis leucosticha Hampson; East Africa; cobworm. 

Pyralide. 

Pyrausta nubilalis Hiibner; Europe; boresin stalks. (See Grains.) 

Chilo simplex Butler; India, Formosa. (See Sugar cane.) 

Chilo auricilia Dudgeon; India. (See Rice.) 

Hepialidz. ~ 

Hepialus humuli Linnzeus; Europe. (See Hops.) 
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COTTON. 

(Gossypium spp. Malvacez.) 

Many species of fiber yielding cotton are cultivated in various parts of the world, 

and the fiber is a very important article of world commerce. The great impetus given 

to seed selection in recent years has also caused considerable commerce in the various 

varieties of seed for planting. Practically the only serious possibility of importing 

cotton insects is connected with the seed and with lint when not thoroughly cleaned 
of seed. There is also some danger of injurious insects finding refuge behind the 

bagging of the bales. Owing to these dangers the Federal Horticultural Board has 
forbidden the importation of cotton seed except through the Department of Agricul- 

ture, and has placed restrictions on the importation of foreign baled cotton. 

The cotton plant is one of the most severely attacked cultivated plants, having a 

very long list of injurious insects. Although the majority 

of these insects are not liable to introduction, there is 

always a possibility that they may find entrance into the 

country in the folds of the bagging of bales or on some 

food plant. 

A. BETTER KNOWN COTTON INSECTS LIKELY TO BE 

IMPORTED. 

Eriophyes gossypii Banks. 

(Cotton Blister Mite. Eriophyidee; Acarina., 

Host: Cotton. 

Fig. 46.—Cotton stainer (Dys- Injury: Injures the foliage, causing death to plants 

dercus cingulatus): Adult. When very numerous. May be distributed on lint or 
(Maxwell-Lefroy.) a 

seed. 
Description and biology: A tiny four-legged mite which forms blisters on the leaves 

of cotton when very young, developing therein. This is a very serious pest. 
Distribution: West Indies. 

SmiTH, LonerieLp. Rept. Agric. Exp. Sta. St. Croix for 1912-13, Copenhagen, 1914, 
pp. 06-58. 

Dysdercus spp. 

(Cotton stainers. Pyrrhocoridz; Hemiptera.) 

Important species: This genus contains the following species, which are very injuri- 

ous to cotton | ecause of their ha its of sucking the juices and staining the fi er: 
D. andrex Linnzeus, West Indies. D. annuliger Uhler, West Indies. D. cardinalis 

Gerstiicker, of East Africa. D. cingulatus Fabricius, India, Ceylon, Burma, Malay 

Peninsula, Australia, and Egypt (see text, fig. 46). D. delauneyi Lethierry, Egypt, 

India, and the West Indies. D. fasciatus Signoret, Africa. D. fernaldi Ballou, West 

Indies. D. howardi Ballou, West Indies. D. insularis, Fiji. D. nigrofasciatus Stal, 

West Africa. D. pacificus, Fiji. D-. ruficollis Linneus, Brazil, Peru, and Mexico. 

D. sanguinarius, Cuba. D. side Montrousier, New South Wales. D. superstitiosus 
Fabricius, Africa. > D. suturellus H. S., North America, West Indies. 

Hosts: Cotton, okra, eggplant, and various other plants. 

Injury: Serious. 
Description and biology: Adult active sucking | ugs, usually reddish or yellowish in 

color. The developmental stages are gradual, each nymphal molt showing a little 

more of the wings. The eggs are small, oval, yellowish, laid in clusters on the ground. 

The insect in all stages lives by sucking the juices of the cotton plant, especially the 
bolls. 
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Batiov. H. A. Cotton Stainers, West India Bul., 1906, vol. 7, No. 1, pp. 64-85. 

Basu. S. K.. and Hurr, H. L. Dysdercus cingulatus Fabr.: Crop Pest Handbook for 

Behar and Orissa, 1913, Dept. Agr. Behar and Orissa, Calcutta, Leaflet 45, pl. 32. 

Apion xanthostylum Wagner. 

(East African Cotton Weevil. Apionide; Coleoptera. ) 

Host: Cotton. 
Injury: Bores in the stem and } olls. 

Description and biology: A very small i lack weevil. The larva is yellowish white, 

2 mm. long, curved and legless. It ores in the stem and roots as well as in the ‘olls 

of cotton and is a very serious 

pest. 

Distribution: German East 

Africa. 

ZACHER, FrrepricH. Arbeit. 
Kaiserlich. Biol. Anst. f. Land- 

und Forstwirtschaft, band 9, 

heft 1, 1913, pp. 157-163, figs. 

21-27. 

Apion armipes Wagner. 

This species is similar to the 

a ove mentioned and attacks cot- 

ton in a similar manner in Nyas- 

saland. (Zacher., 1. c., p. 156, 

fies 21.) 

Anthonomus vestitus Boheman. 

(Peruvian Cotton-Square Weevil. 
Curculionide; Coleoptera. ) 

Host: Cotton. 
Injury: Very injurious pest to Fic. 47.—Peruvian cotton square weevil, Anthonomus vestitus, 

squares in Peru. SIRI CHE 
Description and biology: Adult weevil resem les the Mexican cotton boll weevil 

(A. grandis); length 2.5-4 mm.; 0 slong-ovate, convex, blackish piceous, rather closely 

clothed with elongate whitish scales, with indistinct oblique lighter band on each 

elytron, the two forming a basal triangle. Pwpa white, formed in fallen squares. 

Larva white, curved, legless; feeds in the interior of cotton squares which fall to the 

ground soon after the larva commences to feed. Egg oval, white, laid in square (see 

text fig. 47). 

Distribution: Peru. 

TowNnseEND, C.H.T. Journ. Econ. Ent. 1911, vol. 4, No. 2, pp. 241-248. 

Prerce, W. Dwicut. Proc. U.S. Nat. Mus. 1912, vol. 42, No. 1889, pp. 155-156. 

Pierce, W. Dwieut. U.S. Dept. Agric., 1915, Report 102, p. 12, pl. 2, fig. 3. 

Earias insulana Boisduval. 

(Egyptian Cotton Bollworm. Cymbide; Lepidoptera.) 

Host: Cotton. 
Injury: Very injurious; the larve feed in the bolls and squares. Adults have been 

captured in quarantine in a few bolls of cotton from the island of Cyprus shipped for 

propagati nm and botanical purposes. ; 
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Description and biology: Adult moth green, front wings with two indistinct lines, 

hind wings whitish. Larva |rownish to greenish with yellow flecks 15 mm. long 

(see plate xvt, figs. a, b, c, e, g, h). 

Distribution: India, Siam, Burma, Australia, Africa, Cyprus. 

ZAcHER, FrrepricH, Arbeit. Kaiserlich. Biolog. Anst. f. Land- u. Forstwirtschatt, 
band 9, heft 1, 1913, pp. 175-179, figs. 35-39. 

\ 

Pectinophora gossypiella Saunders (Gelechia). 

(The Pink Bollworm. Gelechiidz; Lepidoptera. ) 

Host: Cotton. 

Injury: Breeds in the bolls, especially in the seed. Liable to be imported in cotton 
seed. Live specimens have been taken in quarantine in the United States. Some 

of these were in stray seeds in 
baled cotton. 

Description and biology: 

Moth—small, gray colored, less 

than half an inch long, with 

long brown fringes on the 

wings. Pupa brown, less than 

half an inch in length. Larva 

white when very young, but 

becoming pink; feeds in green 

or ripe bolls, first attacking 

the leaves or outside of bolls; 

later it bores inside of the boll, 

feeding on the seed. The lar- 

val period is sometimes very 

greatly retarded. Eggs de- 

posited singly on leaves, 

Fic. 48.—Cotton pink bollworm (Pectinophora gossypiella): a, stalks, and bolls hatch in a 
Adult; b, c, larvee; d, pupa; e, cocoon. (Maxwell-Lefroy.) few days. (See text fig. 48) 

Distribution: India, Africa, Hawaii, New Caledonia. Has become established in 

the Laguna District, State of Coahuila, Mexico. 

Maxwe.u-Lerroy, H. F. . Indian Insect Pests, pp. 93-96. 

Maxweuu-Lerroy, H. F. The Insect Pests of Cotton in India, Agricultural Journal 

of India, vol. 1, pp. 49-62. 
Basu, S. K., and Durr, H. L. Crop Pest Handbook for Behar and Orissa, 1913, 

Dept. Agr. Behar and Orissa, Calcutta, Leaflet 44, pl. 31. 

Pyroderces simplex Walsingham. 

(The Little Bollworm. Gelechiidz; Lepidoptera. ) 

Host: Cotton. 
Injury: Breeds in the bolls, especially in the seed. 
Description and. biology: Adult moth light brown, with black and white markings, 

length 6mm. Larva pink, 8mm. long. Pupa light brown, 5mm. long. The species 

greatly resembles Pectinophora gossypiella but is smaller and differently marked. It 

breeds in the same manner. 

Distribution: East Africa. 

Morstatr, H. Der Pflanzer, Jahrg. 10, beiheft 1, 1914, pp. 29-31. 
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COTTON BOLLWORMS. 

Cotton bollworms: Earias insulana. Fras. a, h, Larva: b, injured cotton boll; c, injured twig; e, q, 
aout moths. arias chromataria Fic. f, Adult. arias fabia Stoll. Fre. d, Adult. (Maxwell- 
efroy.) : 
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THE COTTON SPITTLE-TUBE INSECT. 

The cotton spittle-tube insect ( Machzrora planitiz): Fic. a—Eggs on cotton stem; b, egg imbedded in 
tissue of stem; c, egg; d, nymph, 19 days old; e, calcareous case of nymph, 20 days old; f, case with 
molted skin attached; g, male; h, female; i, side view of adult. (Maxwell-Lefroy.) 
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THE COTTON STEM-BoreRr. 

The cotton stem-borer (Sphenoptera gossypii): a, Larva in stalk; b, larva; c, pupa in stalk; d, pupa; 
e, adult; 7, adult on plant; g, parasite. (Maxwell-Lefroy.) 



PLATE XIX. 

3 + 

COTTON WEEVILS. 

Fic. 1.—Cottonseed weevil (Arecerus sp.): Adult, pupe, larva. Fras. 2, 3.—Cotton-stem weevil 
(Phylaitis sp.): Adults, pupe, larva. (Maxwell-Lefroy.) Fic. 4.—Peruvian cotton-stem weevil 
(Gasterocercodes gossypii), adult. (Pierce.) 
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Contarinia gossypii Felt 

(Cotton Flower Bud Maggot. Itonidide, Cecidomyiidee; Diptera. ) 

Hosts: Cotton, wild cotton, privet. 

Injury: Very serious pest of the flower buds in Antigua. 

Description and biology: Adult fly 1 to 1.5 mm. long; face fuscous, yellowish, eyes 

large, black; mesonotum dark brown, the submedian lines yellowish; scutellum and 

postscutellum yellowish; 

abdomen greenish yel- 

low. Pupa formed in 

ground. Larva 2 mm. 

long, changing from 

white to yellow or orange 

as it grows; infests the 

flower buds of cotton, 

causing the bracts to flare 

and squares to drop (see 

text fie. 49). 

Distribution: Antigua, 

St. Croix. 

Bauzou,’ H. A: The 

Flower-Bud Maggot of 

Cotton, West Indian 

Bullk., vol. 10, No. 2; 
pp. 1-28, figs. 1-9: 

Porricondyla gossypii 

Co juillett. 

(Red Maggot of Cotton. 

Itonidide [Cecidomy- 

lide]; Diptera.) 

Host: Cotton. 

Injury: Kills growing 

part of plant by girdling 
stem. 

Fic. 49.—Cotton flower bud-maggot ( Contarinia gossypii): Adult. (Ballou.) 

Description and injury: Adult fly very small. Larvex, red maggots, feed under the 

bark of the stems of the cotton plant, whigh they may completely girdle, causing the 

death of the parts above. 

Distribution: Barbados, Mont- 

serrat. 

B. IMPORTANT COTTON 

INSECTS. 

ORTHOPTERA. 

Fig. 50.—Mole cricket (Gryllotalpa africana). (Maxwell- Acridiidz and Locustidz. 

Lefroy.) Chrotogonus trachypterus Blanchard; 

India. 

Acridium peregrinum Olivier and A. hieroglyphicum; Egypt and Sudan. 

Acheta bimaculata De Geer; Formosa. 

Grylloide. 

Gryllotalpa africana Pallas; India, Africa, New Holland, Tropical Asia. (See text fig. 50.) 

Schizodactylus monstrosus Drury; Egypt, Sudan, India. (See text fig. 51.) 
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TLEMIPTERA. 

Cercopide. 

Machzrota planitiz Distant; India; makes tubes on stems, sucks juices. (See pl. XVII.) 

Lygeide. 

Oxycarenus gossipinus Distant; of West Africa; O. dudgeoni Distant of West Africa; O. hyalinipennis 
Costa of Egypt; O. letus Kirby of Ceylon, India, Burma; attack cotton seed. 

Oncopeltus quadriguttatus Fabricius; Australia; oviposits in stems. 

Fig. 51.—Mole cricket (Schizodactylus monstrosus). (Maxwell-Lefroy.) 

COLEOPTERA. 

Scarabeide. 

Adoretus umbrosus Fabricius, and var. tenuimaculatus Waterhouse; Hawaii, Philippines, Japan, Java. 

(See Rove.) 

FIG. 52.—Cotton stem-borer (Sphenoptera neglecta): a, Egg; b, pupa, c, adult; d, f, g, injury; e, larva. 

(Zacher. ) 
Buprestidz. 

Sphenoptera neglecta Klug (see text fig. 52), Egypt, and S. gossypii Kerr, India; bore in stalks. (See 

plate XVIII.) 
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Curculionide. 

Phylaitis sp.; India; and Gasterocercodes gossypii Pierce, Peru; bores in stalks. (See p]. XIX, figs. 2, 3, 

4.) (Pierce. W. D., U. S. Dept. Agr., Off. Secy., Report 102, 1915, plate Te) 

Anthribidz. 

* Araecerus fasciculatus DeGeer; India; breeds in seed (see pl. XIX, fig. 1.) (See Corn.) 

LEPIDOPTERA. 

Phycitide. 

Phycita infusella Meyrick; India; attacks buds. 

Pyralidz. 

Cryptoblabes gnidiella Miller; Egypt, Europe; breeds in bolls. 

Sylepta derogata Fabricius; India; rolls leaves. 

Cossidez. 
Zeuzera coffee Nietner; Orient; bores in stalks. (See Coffee.) 

Cymbide. 
Earias fabia Stoll. (see pl. XVI, fig. d) of India, Ceylon, and Australia; E. chromataria Walker-(see pl. 

XVI, fig. f) of India and Togo; EZ. plaga Feld. of East Africa; E. chlorana Hiibner of Egypt and Java; 

E. gossypii of Egypt; boll worms. 

Noctuidz. 
Euxow segetis Schiffermiller; Europe, Asia, East Africa, Canary Islands, Madeira, South Africa; cut- 

worm. 
Prodenia litura Fabricius; Egypt, Uganda, India, Philippines; defoliator. 

Diparopsis castanea Hampson; Africa; boll worm. 

Sacadodes pyralis Dyar; South America, Trinidad; boll worm. 

Tarache catena Sow.; India; defoliator. 

Arctiidz. 

Diacrisia obliqua Waiker; India, Japan, China; defoliator. 

Lymantriide. 

Porthesia virguncula Walker; India, Uganda; defoliator. 

COWPEA. 

(Vigna unguiculata Walp. Family Leguminose.) 

The cowpea is extensively raised in the country as well as many other parts of the 

world. Shipments of the peas might easily introduce pests. (See Beans, Peas.) 

CRUCIFERS. 

(Family Crucifere. ) 

Various insects attack several species of crucifers and for convenience are grouped 

under a general heading. 
Phyllotreta spp. 

(Crucifer Leaf Beetles. Chrysomelidz; Coleoptera.) 

Species: Ph. undulata Kutsch; Europe; cultivated crucifers. Ph. nemorum Lin- 

nus; Russia; rhubarb, hops, cabbage. Ph. atra Fabricius; Europe; crucifers. Ph. 

crucifere Goeze; Europe; crucifers. Ph. nigripes Fabricius; Europe; cabbage, rad 

ish, horseradish, rape, Reseda. >Ph. armoracie Koch; Europe, introduced into 

North America; crucifers, horseradish. 
Injury: The adults of all of these species feed on the foliage of cruciferous plants 

The larve are not all known but they usually attack the stem or roots. The fact that 

two of the species have been introduced into this country indicates the possibility of 

the others also gaining admission. 
Description: The first two species are yellow striped, the others unicolorous. 

SoraveEr, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, p. 525. 

CHITTENDEN, F.H. U.S. Dept. Agr., Div. Entomology, bul. 9, n.s., 1897, pp. 21-28. 
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Ceutorhynchus contractus Marsh. 

(The Charlock Weevil. Curculionide; Coleoptera.) 

Injury: This minute weevil sometimes does great harm early in the season to young 

sprouting mustard plants by devouring the germinating seed or the young plant just 

below the surface of the ground. 

Host: Charlock, (Brassica arvensis Linn.) 

Ormerop, E. A. 17th Report, Injurious Insects, p. 74. 

CUCURBITS; MELONS; CUCUMBER. 

(Family Cucurbitacez.) 

There are many species of melons grown in various parts of the world, but the only 
danger of importation comes from pests of the seed and fruit. 

A. BETTER KNOWN CUCURBIT INSECTS LIKELY TO BE IMPORTED. 

Epilachna spp. 

(Cucurbit Ladybird Beetles. Coccinellidz; Coleoptera.) 

Species: Epilachna chrysomelina Fabricius; Mediterranean region, Sudan, German 
East Africa; cucurbits, Sesamia. E. 28-punctata Fabricius; Asia, Malaysia, Australia; 

Solanaceze, Cucurbitacee. FE. dodecastigma Mulsant; Asia, Malaysia, Australia; 

Solanacex, Cucurbitacee. E. argus Fourcroy; Southern Europe; Bryonia dioica and 

other cucurbits. 

Injury: Defoliate. 

Description: Beetle of E. chrysomelina round, very convex, yellowish red with six 

round black spots on each elytron; length 7-9 mm. The larve as well as the adults 

feed on the foliage. 

Soraver, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, p. 477. 

Aulacophora olivierei Guérin. 

(Banded Pumpkin Beetle. Chrysomelidee; Coleoptera.) 

Hosts: Cucurbitacee, pumpkin, marrow, cucumber, gourd, peach, nectarine. 
Injury: Very_serious. The adults skeletonize the leaves, and eat the flowers; the 

larvee feed in the roots and lower parts of the stem. 

Description: Beetle about 8 mm. long; orange yellow with large black spots at 

humeri and beyond middle on each elytron. The adults are rather gregarious in 

habits. 

Distribution: Australia. 

Frencu, C. Handbook of Destructive Insects of Victoria, pt. 4, 1909, pp. 123-127, 

pl. 81. 
Baris tregardhi Aurivillius. 

(Melon Weevil. Curculionidz; Coleoptera.) 

Hosts: Sweet melons. 

Injury: Breeds in the fruit among the seed. 
Description and biology: Adult weevil 4 to 6 mm. long, black, with a long slender, 

curved beak, antennze elbowed and clubbed. Pupa white, with appendages folded 

beneath. Larva white, legless, with light brownish head. 

Distribution: Sudan. 

Kine, H. H. Fourth Rept. Wellcome Tropical Research Laboratories, 1911, vol. B, 

Genl. Science, p. 137, pl. 8, figs. 1, 3, 4, 6. 
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Carpomyia pardalina Bigot. 

(Melon Fruit Fly. Trypetidze; Diptera.) 

Hosts: Melons. 

Injury: Serious. 

Description and biology: Adult fly, wing expanse 11 mm., wings with three yellowish 

bands, color light brown, thorax with black and white spots. Larva feeds in fleshy 
fruits, pupates in the soil. gg laid in skin of fruit. 

Distribution: India. 

Maxwett-Lerroy, H. M. Mem. Dept. Agric., India, 1907, vol. 1, No. 2, p. 229, =; 

mo. 72. 
oS Dacus cucurbitz Coquillett. 

(Cucurbit Fly. Trypetidz; Diptera.) 
S G 

Hosts: Cucurbitacez (melons, gherkins, etc.), tomatoes, beans. 

Injury: Breeds in fruits and stems. 

Description and biology: Fly marked with red, brown, yellow, black, and white; 

wing with brown band and apical spot. Eggs laid on skin of fruit. 
Distribution: India, Ceylon, Hawaii. 

Soraver, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, pp. 415, 416. 

B. OTHER IMPORTANT CUCURBIT INSECTS. 

DIPTERA. 
Trypetidz. 

Ceratitis capitata Wiedemann, attacks squash. (See Fruit.) 

Dacus ferrugineus Fabricius; India, ete. (See Fruit.) 

Bactrocera tryoni Froggatt; Orient. (See Fruit.) 

Rhagoletis pardalina Bigot; India; attacks fruit. 

LEPIDOPTERA. 
va 

(See Cabbage.) 

Pyralidz. 

* Pionea ferrugalis Hubner; Europe, Asia, North America. 

CURRANT. 

See Gooseberry. 
CUSTARD APPLE; SOUR SOP. 

(Annona spp. Family Anonacez. ) 

Some of the species have been Tropical trees cultivated for their large fruits. 

introduced into Florida. 

A. A BETTER KNOWN SPECIES LIKELY TO BE IMPORTED. 

Anonepestis bengalella Ragonot. 

(Custard-apple Caterpillar. Phycitidee; Lepidoptera.) 

Host: Custard apple (Annona squamosa). 

Injury: Injures fruit by tunneling. 

Description: Adult female length 22 mm.; fore wings dark green, hind wings brownish- 

gray with purplish tint, head and thorax brownish-ochreous, abdomen ochreous. 

Distribution: India. 4 

Moore, F. Indian Museum Notes, 1896, vol. 3, No. 3, p. 106. 

B. OTHER IMPORTANT ANNONA INSECTS. 

HEMIPTERA., 
Coccidzx: 
Armored— 

Aspidiotus (Chrysomphalus) personatus Comstock; Porto Rico; Annona reticulata, A. muricata. 

Aulacaspis miranda Cockerell; Mexico; Annona cherimola. 
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Coccidz#—Continued. ' 

Unarmored— 

Ceroplastes denudatus Cockerell; Grenada, Antigua, Demerara; Annona muricata. 

Ceroplastes quadrilineatus Newstead; British East Africa, Uganda; Annona muricata. 

* Ceroputo yucce Coquillett; Mexico, California; Annona cherimola. 

Coccus marsupialis Green; Ceylon. 

Icerya albolutea Cockerell; West Africa; Annona squamosa. 

Lagosinia strachani Cockerell; W. Africa; Annona squamosa. 

* Pseudococcus bromeliz Bouché; Hawaii; Annona muricata. 

+ Saissetia nigra Nietner; West Indies; Ceylon. 

LEPIDOPTERA. 
Pyralidz. 

Dichocrocis punctiferalis Guénée; Queensland. (See Corn.) 

DIPTERA. 
Trypetidz. 

Anastrepha fraterculus Wiedemann, attacks Annona humboldtiana. (See Fruit.) 

Ceratitis capitata Wiedemann; attacks Annona muricata. (See Fruit.) 

Ceratitis anon Graham; Africa; attacks Annona muricata. (See Fruit.) 

CYPRESS. 

(Cupressus spp. Family Juniperacez.) 

Trees or shrubs with aromatic evergreen foliage in Central America., California, 
Arizona, Southern Europe to Southeast Asia, valuable for timber and ornament. 

INSECTS INJURIOUS TO CYPRESS (CUPRESSUS). 

HEMIPTERA. 
Coccidez: 

Armored— 

* Chionaspis striata Newstead; Algeria, Egypt, California, Arizona. 

Diaspis visci Schrank; Europe; Cupressus funebris, C. glauca, C. macrocarpa, C. pyramidalis, C. 

sempervirens. 

Unarmored— 

Gueriniella serratule Fabricius; Algeria, Southern France. 

COLEOPTERA. 
Buprestidz. 

Diadorus scalaris L. & G.,and D. erythrurus White; Australia; bore in Cupressus lambertiana. 

BIBLIOGRAPHY. 

LINDINGER, L., Die Schildliiuse (Coccidee), 1912. 

FROGGATT, W. W., Australian Insects, 1907. 

CYPRESS; CEDAR. 

(Chamecyparis spp. Family Juniperacee.) 

Evergreen trees of North America and Japan, highly valued for timber and useful 

ornamental trees. 

INSECTS INJURIOUS TO CHAM-ECYPARIS. 

HEMIPTERA. 
Coccidz: 
Armored— 

Diaspis visci Schrank; Europe; Chamecyparis nutkaensis, C. obtusa, C. pisifera. 

BIBLIOGRAPHY. 

LINDINGER, L. Die Schildliuse (Coccide), 1912. 

DATE PALM. 

(Phoenix dactylifera, Family Palmacee.) 

A palm cultivated for its fruit, the date of commerce. (See Palms.) 
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DOGWOOD. 

(Cornus spp. Family Cornacee.) 

Hardy ornamental shrubs or trees of the northern hemisphere and Peru. The bark 

of some species is used in obtaining a substitute for quinine, for tooth powder, black 
ink, etc.; the bark of the roots yields a scarlet dye, the wood is hard and good for tool 

handles. 
IMPORTANT DOGWOOD INSECTS. 

= HEMIPTERA. 

Coccidz: 

Armored— 

Chionaspis salicis Linnzeus; Europe; Cornus sanguinea. 

Unarmored— 

Lecanium coryli Linnzeus; Europe; Cornus sanguinea, C. sericea, 

DURRA. 
See Sorghum. 

EGGPLANT. 

(Solanum melongena. Family Solanacee.) 

A tropical vegetable now extensively cultivated in this country for its fruit. 

A. EGGPLANT INSECT LIKELY TO BE IMPORTED. 

Leucinodes orbonalis Guénée. 

(Eggplant Fruit Borer. Pyralidz; Lepidoptera.) 

Host: Eggplant. 

Injury: Bores in the fruit. 

Description and biology: Adult wing expanse 24 mm., white, forewing with fulvous, 

black and ferruginous markings; hind wing white, with black lines and specks. 

Larva about 15 mm. long, flesh color, with brown head and shield; a few short hairs 

on round dark spots. 

Distribution: India, Java, Burma, Ceylon, South Africa. 

Maxwetu-Lerroy, H.M. Mem. Dept. Agric. India, vol. 1, 1907, p. 214, fig. 65. 

B. IMPORTANT EGGPLANT INSECTS. 

DIPTERA. 
Trypetidz. 

Lonchxa splendida; New Zealand, Australia, Oceanica; attacks fruit. (See Tomato.) 

LEPIDOPTERA. 
Noctuidz. 

Micromima olivia; Cuba; leaf roller on tomato, tobacco and eggplant. 

ELM. 

(Ulmus spp. Family Urticaceze.) 

Ornamental deciduous trees distributed throughout the colder and temperate 

regions of the northern hemisphere, some of them much valued as avenue trees. 

The wood is very hard and valuable in the manufacture of implements. 

IMPORTANT ELM INSECTS. 

HEMIPTERA. 
Aphidide. 

Colopha compressa Koch, Eriosoma lanuginosa Wartig, Tetraneura pallida Haliday, Friosoma ulmi 

Linneeus, Tetraneura ulmi DeGeer; Europe; attack foliage of elms. 

Coccidz. 

Armored— 

Chionaspis salicis Linnzeus; Europe; Ulmus campestris. 
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Coccidz—Continued. 

Unarmored— 

* Gossyparia spuria Modeer; Europe. 

Gueriniella serratulz Fabricius; Italy. 

Lecanium coryli Linnzeus; Europe; Ulmus campestris, U. montana. 

COLEOPTERA. 

Bostrychidz. 

Sinorylon perforans Schr.; Europe; bores in branches. 

Xvylonites retusus Olivier; Europe; bores in branches and trunks. 

Buprestidz2. 

Lampra decipiens Mannerheim and L. rutilans Fabricius; Europe; bore in the bark, bast and sap- 

wood. 

Scarabeide. 

Melolontha hippocastani Fabricius and M. melolontha Linneeus; Europe; larve injure roots of seedlings. 

Cerambycide. 

A colesthes sarta Solsky; India; bores in trunks. 

Oberea linearis Linnzeus; Europe; bores in pith of nursery 

stock of cork elm. 

Curculionidz. 

Magdalis aterrima Linnzeus; Europe; makes galleries under 

the bark and in injured branches. 

Orchestes alni Linneeus; Europe; mines the leaves of Ulmus 

campestris. 

Orchestes ferrugineus Marsham and O. rufus Olivier; Europe 

mine the leaves. 

Scolytide. 

Ptelcobius kraatzi Eichhoff; Russia; galleries in bark. 

Pteleobius vittatus Fabricius; Germany, Russia; galleries in 

bark. 

Scolytochelus ensifer Eichhoff; Russia; galleries in bark of 

branches. 

Scolytochelus kirschi Skal.; Russia; galleries in bark of smooth 

Fic. 53.—Elm barkbeetle (Scolytus bark elms. 

multistriatus): Adult. (Nusslin.) Scolytus levis Chapuis and S. pygmzxus Fabricius; Europe; 

galleries in bark of tops and branches. 

Scolytus mali Bechst.; Europe. 

Scolytus multistriatus Marsham; Europe (see text fig. 53). 

Scolytus scolytus Fabricius; Europe; attacks all parts of trunk and branches. 

Xyleborus dryographus Ratzeburg and X. monographus Fabricius; Europe; galleries in wood. 

LEPIDOPTERA. 

Cossidz. 
Cossus cossus Linnzeus; goat moth; Europe; bores in wood. (See Willow.) 

*Zeuzera pyrina Linnzeus; Europe; bores in wood. (See Horse chestnut.) 

Notodontide. 

Phalera bucephala Linnaeus; Europe. (See Forests.) 

Noctuide. 

Xylina socia Rott.; Europe. (See Plum.) 

Geometridz. : 
Boarmia crepuscularia Hiibner; Europe, Asia. (See Cinchona. ) 

Hibernia defoliaria Linnzeus; Europe; defoliator. 

Larentia dilutata Borckh.; Europe; defoliator. 
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EUCALYPTUS; GUM. 

(Eucalyptus spp.) 

Valuable Australian trees recently introduced into California. 

A. BETTER KNOWN EUCALYPTUS INSECTS LIKELY TO BE IMPORTED. 

Mictis profana Fabricius. 

(Gum-tree Bug. Coreide: Hemiptera.) 

Hosts: Eucalyptus viminalis, Acacia decurrens, A. mollissima, orange. other citrus 

fruits. 

Injury: Sucks the juices from tender twigs, causing death of the new parts. 

Description: A large brown bug about an inch long, with long sucking proboscis, 

with acute teeth at posterior corners of thorax. Greatly resembles Leptoglossus. 

The immature stages are soft and marked with yellow. 

Distribution: Australia. 

Frencu, C. Handbook of Destructive Insects of Victoria, pt. 4, 1909, pp. 68-71, 
pl. 70. 

Stigmodera heros Gehin. 

(She-Oak Root Borer. Buprestide: Coleoptera.) 

Hosts: She-oak and Bull-oak (Casuarina); also Eucalyptus. Adults fre-yuent 
flowers of Melaleuca, etc. 

Injury: Tunnels in the lower portions of the trunk of trees. 

Description and biology: Beetles large yellowish brown with dark blackish legs. 

Larve large yellowish white with powerful jaws. The eggs are laid in areas cleared 

by the female in the butts of the trees. The larve bore in and down through the 
wood for several feet. 

Distribution: Australia. 

Frencu. ©. Handbook of Destructive Insects of Victoria, pt. 5, 1911. pp. 114-116, 
pl. 121. 

Phoracantha tricuspis Newman; Phoracantha recurva Newman. 

‘ (Yellow-box Borers. Cerambycide; Coleoptera.) 

Hosts: Eucalyptus viminalis. 

Injury: Very destructive borers. 

Description: Beetles light brown with darker markings on the elytra. The head 

and thorax are very dark brown. Pupx yellowish white. ZLarve bore in the wood. 
Eggs are deposited in crevices in the bark. 

Distribution: Victoria. 

Frencw, (. Handbook of Destructive Insects of Victoria, pt. 5, 1911, pp. 70-73, 
Tle 

P Distichocera macleayi Newman. 

(Feathery-horned Yellow-box Borer. Cerambycidz; Coleoptera.) 

Hosts: Eucalyptus stwartiana, E. viminalis. 

Injury: Bores in the wood. 

Description: Female beetle reddish brown in color, larger than the male, which is 
black with beautiful featherlike antenne, Pupa yellowish white. Larva dull, 

yellowish white, unusually tapering at apex. The adults frequent the flowers of the 

Leptospermum bushes. 
Distribution: Australia. 

Frencu, ©. Handbook of Destructive Insects of Victoria, pt. 5, 1911, pp. 96=98, 

pl. 107. 

55266—17 7 
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Tryphocharia mastersi Pascoe. 

(Masters’ Gum Borer. Cerambycidz. Coleoptera.) 

Hosts: Eucalyptus amygdalina, E. globulus. 
Injury: Bores in the wood, the larvee taking several years for development. 
Description: Adult over an inch long, with long antenn:e, brown, with broad yellow 

elytral band; thorax laterally dentate. Pupa elongate white. Larva cylindrical 

yellowish, with small head and broader prothorax, chitinous. 

Distribution: Australia. 

FRENCH, C. Handbook ‘of Destructive Insects of Victoria, pt. 4, 1909, pp. 98-101, 

pl. 76. 
Bimia femoralis Saunders. 

(Apple-gum Borer. Cerambycidz; Coleoptera.) 

Host; Eucalyptus stuartiana. 

Injury: Bores in the trunk, causing much damage. A severe scar appears on the 

surface of the bark where the burrow commences. 

Description: The sexes are different in appearance, the male having antenne much 

larger than the body; the female antennz considerably shorter than the body. Elytra 

with yellow band at base, remainder of elytra brown. Head, thorax and tip of ab- 

domen yellow in female; head and center of prothorax brown in male. Larva of 

female much broader, less attenuate, and with larger prothorax than in adult female. 

Distribution: Australia. 

Frencu, ©. Handbook of Destructive Insects of Victoria, pt. 4, 1909, pp. 110-113, 

pl. 78. 
Strongylorhinus ochraceus Schaum. 

(Red Gum-tree Weevil. Curculionidz; Coleoptera. ) 

Host: Eucalyptus melliodora. 

Injury: Larve bore in twigs causing gall-like deformation. Very injurious. 

Description: A reddish-brown weevil about 12 mm. long with short, stout beak. 

Larva curved, legless, white, makes a cone shaped burrow in the wood. 

Distribution: Australia. ‘ 

Frencu, ©. Handbook of Injurious Insects of Victoria, pt. 4, 1909, pp. 128-130, 

pl. 82. 
B. OTHER IMPORTANT EUCALYPTUS INSECTS. 

HEMIPTERA. 

Coccidz: 

Armored— 
Aspidiotus (Aonidiella) miniate Green; Australia; Eucalyptus miniata. 

Aspidiotus alatus Froggatt; Australia; Eucalyptus rostrata. 

Aspidiotus confusus Froggatt; Australia. 

Aspidiotus tasmaniz Green; Australia. 

Chionaspis frenchi Green; Australia. 

Lecaniodiaspis converus Froggatt; Australia. 

Lecaniodiaspis frenchi Froggatt; Australia. 

Lecaniodiaspis newmanni Froggatt; Australia. 

Unarmored— 

Apiomorpha attenuata Froggatt; Australia. 

Apiomorpha bduerleni Froggatt; Australia. 

Apiomorpha calycina Tepper; South Australia; Eucalyptus dumosa, FE. oleosa. 

Apiomorpha conica Froggatt; Australia; Eucalyptus viminalis, FE. uncinata. 

Apiomorpha dupler Schrader; Australia. 

Apiomorpha ellipsoidalis Tepper; Australia. 

A piomorpha floralis Froggatt; Australia. 

A piomorpha helmsii Fuller; Australia. 

A piomorpha karschi Riibsaamen; Australia. 

Apiomorpha maliformis Fuller; Australia; Eucalyptus patens. 

Apiomorpha minor Froggatt; New South Wales; Eucalyptus hemastoma. 
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Coccidz—Continued. 
Unarmored—Continued. 

Apiomorpha munita Schrader; Australia; Eucalyptus robusta, E. siderophloia. 

A piomor pha ovicola Schrader; Australia; Eucalyptus hemastoma, E, gracilis, E. leucorylon, E. rostrata. 

A piomorpha ovicoloides Tepper; Australia; Hucalyptus incrassata. 

A piomorpha pedunculata Fuller; Australia. 

A piomor pha pharetrata Schrader; New South Wales; Eucalyptus sieberiana, E. corymbosa, E. capitellata. 

A piomorpha pileata Schrader; New South Wales. 

A piomorpha pomiformis Froggatt; Australia; Eucalyptus rostrata. 

Apiomorpha rugosa Froggatt; Australia. 

A piomorpha sessilis Froggatt; Australia. 

Apiomor pha sloanei Froggatt; Australia. 

A piomorpha strombylosa Tepper; Australia; Eucalyptus incrassata. 

A piomor pha thorntoni Froggatt; Australia. 

Apiomorpha umbellata Froggatt; Australia. 

A piomorpha urnalis Tepper; New South Wales; Eucalyptus uncinata, E. gracilis, E. melliodora, E. poly- 
anthemos. 

Apiomorpha variabilis Froggatt; Australia; Eucalyptus piperita. 

Ascelis attenuata Froggatt; Australia; Eucalyptus piperita. 

Ascelis echiniformis Fuller; West Australia; Eucalyptus tessellaris. 

Ascelis premollis Schrader; Australia; Eucalyptus corymbosa. 

Ascelis schraderi Froggatt; Australia; Eucalyptus corymbosa. 

Ceronema caudata Froggatt; Australia; Eucalyptus robusta. 

Ctenochiton eucalypti Maskell; Australia; Eucalyptus siderophloia. 

Eriococcus confusus Maskell; Australia; Eucalyptus viminalis. 

Eriococcus coriaceus Maskell; Australia. 

.Eriococcus eucalypti Maskell; Australia, Tasmania; Eucalyptus diversicolor. 

Eriococcus simplex Maskell; Australia. , 

Eriococcus crofti Froggatt; Australia; Eucalyptus piperita. 

Eriococcus gregarius Froggatt; Australia, New Zealand. 

Friococcus irregularis Froggatt; Australia; Hucalyptus piperita. 

Eriococcus serratilobis Green; Australia; Eucalyptus gracilis. 

Eriococcus picta Froggatt; Australia. 

Eriococcus tesselatus Froggatt; Australia. 

Eriococecus spiniger Maskell; Australia. 

Eriococcus tepperi Maskell; Australia, Tasmania; Eucalyptus globulus. 

Opisthoscelis conica Fuller; Australia. 

Opisthoscelis fibularis Froggatt; Australia. 

Opisthoscelis globosa Riibsaamen; New South Wales; Eucalyptus capitellata. 

Opisthoscelis maculata Froggatt; New South Wales; Eucalyptus gracilis, E. leucorylon. 

Opisthoscelis mammularis Froggatt; Australia. 

Opisthoscelis maskelli Froggatt; Australia. 

Opisthoscelis nigra Froggatt; Australia. 

Opisthoscelis pisiformis Froggatt; New South Wales, Australia; Eucalyptus melliodora, E. robusta, E. 

resinifera, E. piperita. 

Opisthoscelis serrata Froggatt; Australia. 

Opisthoscelis spinosa Froggatt; Australia; Eucalyptus siderophloia. 

Opisthoscelis subrotunda Schrader; Australia; Eucalyptus capitellata. 

Opisthoscelis verrucula Froggatt; Australia. 

Pseudococcus lobulatus Maskell; Australia; Eucalyptus globulus. 

ISOPTERA. 

Termitide. 

Termes australis Hagen; Australia. (See Apple.) 

LEPIDOPTERA. - 

Arctiidz. 

Nola metallopa and Spilosoma fuscinula; Australia; attacks the foliage. 

Termissa nivosa; Australia; larvee found under the bark in August. 

Bombycidz. 

Ocinara lewinti Lewin; Australia; attacks foliage. 

Geometridz. 

Crypsiphona occultaria and Gastrophora henricaria; Australia; defoliate. 

Mnesampela privata Gn.; Australia; defoliator. 
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Lasiocampid2. 

Odonestis australasiz Fabricius; Australia; defoliator. 

Lymantriidz. 

Teara contraria Walker; and Trichetra marginalis, Australia; defoliators 

Hepiolidz. 
Charagia lignivora Lewin; Australia. (See Apple.) 

DIPTERA. 
Itonididz (Cecidomyiidz). 

Diplosis eucalypti Skuse, D. paralis Skuse, and Lasioptera miscella Skuse; Australia; breed in twigs. 

LITERATURE. 

Soraver, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3. 

Froceatt, W. W. Australian Insects. 

EUGENIA spp. 

(Family Myrtacez.) 

Fruit-bearing trees of South America, etc., cultivated in the Southern States and 

California. 
DIPTERA. 

Trypetidz. 

Anastrepha fraterculus Wiedemann. (See Fruit.) 

Ceratitis capitata Wiedemann, attacks Eugenia braziliensis, E. jambos, E. malaccensis, E. uniflora. 

(See Fruit.) - 

Dacus ferrugineus Fabricius; India, etc., attacks fruit of Eugenia malaccensis. (See Fruit.) 

FIG; ASSAM RUBBER; BANYAN. 

(Ficus spp. Family Urticacee.) 

This is a very large genus of valuable plants, including the fig (Ficus carica), the 
India or Assam rubber plant (F’. elastica), and the banyan (F. benghalensis). Many 

varieties of the fig are prized for their fruit. The India rubber of commerce is derived 

from F. elastica. Other varieties are popular in conservatories. 

A. BETTER KNOWN FIG INSECTS LIKELY TO BE IMPORTED. 

‘Sinoxylon sudanicum Lesne. 

(Fig stem-boring beetle. Bostrychide; Coleoptera.) 

Host; Fig. 
Injury: Bores in the twigs of young trees. 
Description and biology: Adult beetle, brown with basal half of elytra tinged with 

yellow, about one-quarter inch long. The apex of the elytra is concave bitubercu- 

late. The adult bores in twigs near the buds and girdles the twig under the bark, 

laying its eggs in the outer portion which soon falls to the ground. The species is 

especially dangerous to nursery stock just planted, as it does not usually attack strong 

healthy trees. 

Distribution: Sudan. 

Kine, Harotp H. Fourth report. Wellcome Tropical Research Lab. Khartoum, 

vol. B, Gen’l Science, p. 140, pl. 9, fig. 1. 

Colobogaster quadridentata Fabricius. 

(Family Buprestide; Coleoptera. ) 

Host: Cultivated fig (Ficus carica). 
Injury: Injury occasioned by galleries made by larve in trunk and twigs. Liable 

to be introduced in cuttings or plants. 
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Description and biology: Adult beetle 25-30 mm. long, 11-12 mm. broad; blue black, 
with small points of metallic green. Practically entire life spent in plant. 

Distribution: Brazil. 

BonpDAR, GREGORIO: Os insectos damninhos no Agricultura, 1913, p. 4. 

Batocera boisduvali Hope. 

(Fig-tree borer. Family Cerambycide; Coleoptera.) 

Hosts: Ficus macrophylla, F. australis. 

Injury: Bores in stems and branches of damaged and freshly fallen trees. 

Adult: A beautiful grayish-green beetle, about 2 inches long, with a row of white 

marks on the elytra; very strong, heavy antenne; prothorax laterally armed with 

very strong spine on each side. Pupa light brown. Larva about 3 inches long, very 

robust, head black. 

Distribution: Queensland. 

Frencu, C. Handbook of Destructive Insects of Victoria, 1911, pt. 5, pp. 134-137, 
pl. 126. 

Tzniotes scalaris Fabricius. 

(Family Cerambycide; Coleoptera.) 

Host: Cultivated fig (Ficus carica). 

Injury: Injury due to galleries made by larve. 

Description and biology: Adult beetle 15-30 mm. in length; general color obscure, 

nearly black, with spots and streaks of yellow; triangular spot between the eyes, 

and behind the eyes is situated a half-moon-like spot. Practically entire life is spent 
in the plant. 

Distribution: Brazil. 

Bonpar, GREGORIO: Os insectos damninhos no Agricultura, 1913, p. 9, figure. 

Heilipus bonelli Boheman. 

(Brazil Fig Borer. Curculionide; Coleoptera. ) 

Host: Cultivated fig (Ficus carica). 
Injury: Larve make galleries in trunks and branches of fig. Liable to be intro- 

duced on plants or cuttings. 
Description and biology: Adult weevil 12 mm. long, with characteristic designs on 

thorax and elytra, color light coffee brown, with symmetrical yellow spots. Larve 
and pup white. Practically the whole life cycle is spent in the tree. 

Distribution: Brazil. 

Bonpar, GREGORIO. Os insectos damninhos no Agricultura, 1913, p. 11. Figures 

injury, larve, pupa, and adult. 

Hylesinus porcatus Chapuis. 

(The Fig-Branch Borer. Scolytidz; Coleoptera. ) 
Host: Fig. 
Injury: Occasioned by tunneling of insect. Liable to be imported in cuttings or 

plants. 

Description and biology: Adult beetle short, thickset, rounded, general color black, 
varying to reddish brown in immature specimens; head and thorax slightly rugose 

and lightly covered with fine hairs. Breeds in galleries in twigs, entering just above 
abud. (See plate xx.) 

Distribution: New South Wales. 

Froceatr, W. W. Agric. Gaz. New South Wales, 1899, vol. 10, pt. 4, p. 268. 
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B. OTHER IMPORTANT FICUS INSECTS. 

HEMIPTERA. 
Coccide: 

Armored— 

Aspidiotus (Aonidia) planchonioides Green; Ceylon (Botanic Gardens). 

*Aspidiotus (Aonidiella) cocotiphagus Marlatt; Cuba. 

Aspidiotus (Aonidiella) subcuticularis Green; Australia; Ficus orbicularis. 

Aspidiotus (Chrysomphalus) personatus Comstock; West Indies; Mexico; British Guiana; England 
(in greenhouses). 

Aspidiotus (Diaspidiotus) africanus Marlatt; South Africa. 

Aspidiotus ( Morganella) maskelli Cockerell; Bermuda. 

A spidiotus (Pseudaonidia) articulatus Morgan; Jamaica. 

Aspidiotus (Pseudaonidia) clavigera Cockerell; Honolulu. 

Aspidiotus (Pseudaonidia) silvatica Lindinger; German East Africa ,Kamerun; Ficus indica. 

Aspidiotus (Pseudaonidia) trilobitiformis Green; East India, Ceylon, Mauritius, Japan, Brazil; Ficus 
scandens (see text fig. 32.) 

A spidiotus (Pseudaonidia) obsita Cockerell and Robinson; Philippines; Ficus caudatifolia. 

Schizaspis lobata Cockerell and Robinson; Ficus nota. 

Chionaspis manni Green; India. 

+ Conchaspis angreci Cockerell; established in Florida, and has doubtless been imported from Mexico 

and Jamaica on numerous occasions. Scale of female approximately circular, conical, apex bluntly 

pointed, radiating from apex are six to eight strong ridges or carine. 

Diaspis bromeliz (Kern); Mexico. 

Hemichionas pis fici Green; Bengal; Ficus glomerata, F. carica. 

Hemichionaspis minima Green; India. 

Lepidosaphes ficifolii Berlese; Algeria, Italy; Ficus carica. 

Lepidosaphes mexicana Cockerell; Mexico. 

Lepidosaphes minima Newstead; Algeria; Ficus carica. 

Unarmored— 

Anomalococcus cremastogastri Green; Ceylon; Ficus religiosa. 

Asterolecanium pustulans Cockerell; Jamaica, Porto Rico, Antigua, Brazil, British Guiana, Grenada, 

Montserrat; fig. 

Ceroplastes ceriferus Anderson; Ceylon; Ficus walkeriana. 

Ceroplastes ficus Newstead; German East Africa; test of adult female hemispherical, thin, semitrans 

parent shaded with gray and brown. 

Ceroplastes gowdeyi Newstead; Uganda Protectorate. 

Ceroplastes myrice Linnzeus; Greece; fig. 

Ceroplastes quadrilineatus Newstead; British East Africa; test of adult provided with a pair of large 

divergent pyriform bodies, four white lines across dorsum. 

Ceroplastes rubens Maskell; Australia, Hawaii, Japan; Ficus macrophylla. 

Ceroplastes rusci Linnaeus; Europe, British Guiana, Algeria, Australia, Japan; adult female covered 

with wax in the form of plates; attacks Ficus elastica and F. carica. 

Ceroplastes townsendi percrassus Cockerell; Mexico; adult female covered with wax of a faint yel- 

lowish tint without division into plates. 

Ceroputo yucce Coquillett; Mexico. 

Drosicha maskelli Cockerell; Japan, China, Java. 

Eriococcus crispus Fonscolombe; France. 
Eriococcus lagerstremix Kuwana; Japan. 

Icerya xgyptiaca Douglas; Egypt; adult female forms a white waxy secretion; along the margin of 

the body are fragile white processes. 
Icerya palmeri Riley & Howard; Guatemala. 

Icerya marima Newstead; Africa. 

Icerya seychellarum Westwood; Natal, Africa. (See Citrus.) 

Lecaniodiaspis africana Newstead; Egypt. 

Lichtensia lutea Cockerell; Mexico; fig. 

Monophlebus stebbingi octocaudata Green; India; Ficus carica, F. benghalensis, F. infectoria, F. religiosa, 

F. glomerata; adult male provided with four fleshy tassels on each side of the abdomen, 

Neolecanium plebeium Cockerell; Mexico. 
Paralecanium expansum Green; India, Australia; Ficus retusa. 

Pseudococcus ficus Signoret; France, Calabria. 

Pseudococcus setosus Hempel; Brazil. 

Pseudococcus virgatus Cockerell; Africa. 

Pulvinaria ficus Hempel; Brazil. 

Pulvinaria jacksoni Newstead; W. Africa. 

Pulvinaria mammex Maskell; Natal; fig. 

* Saissetia nigra Nietner; Hawaii, Ceylon, West Indies, India; Ficus glomerata. 
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Coccidz—Continued. 

Unarmored—Continued. 

Tachardia fici Green; India; Ficus religiosa. 

Tachardia lacca Kerr; British Guiana, India, Ceylon; Ficus elastica, F. carica, F. glomerata, F. indica, 

F. infectoria, F. laccifera, F. nervosa, F. obtusifolia, F. religiosa, F. rumphii, F. tjakela, F. comosa, 

F. cordifolia, F. cunia, F. palmata. 

Vinsonia stellifera Walker; British Guiana; Ficus altissima. (See Coffee.) 

Pentatomide. 
Peltophora pedicillata Kirby; Australia. (See Plum.) 

COLEOPTERA. 
Buprestidz. 

Lampra assamensis Stebbing; India; on Ficus elastica. 

Chrysomelidz. 

Crioceris impressa Fabricius; India; feeds on foliage of Ficus elastica. 

Podontia 14-punctata Linnzeus; India; a defoliating leaf beetle on Ficus elastica. 

Cerambycidz. 

Noanodera regularis Gahan; India; bores between the bast and sapwood of Ficus elastica. 

Xylotrechus gahani Stebbing; India; bores in the branches of Ficus elastica. 

Batocera rubra Linneeus; India; bores in the trunk of fig trees (Ficus carica), causing much injury. 

(See pl. X XI.) 

Batocera albofasciata DeGeer; India, Java, Kamerun; an important borer in Ficus elastica. 

Batocera frenchi; Australia; bores in native fig trees. 

Olenecamptus bilobus Fabricius; India; bores in Ficus rumphii, F. glomerata, and F. rorburghit. 

Phryneta spinator Fabricius; East Africa; bores in Ficus elastica. 

Phryneta conradti Kolbe, East Africa; bores in Ficus elastica. 

Petrognatha gigas Fabricius var. spinosa; West and East Africa; attacks Ficus spp. 

Rosenbergia megacephala; Australia; bores in fig trees. 

Curculionidae. 
Curculio amenus Fabricius (Balaninus); Australia; breeds in the fruit of Ficus rubiginosa. 

Alcides scenicus Faust; India; in Ficus elastica. 

Scolytidz. 

Diamerus fici Blandford; India; attacks nursery stock of Ficus elastica. 

Hypoborus ficus Erichson; Europe; galleries in bark of figs. 

DIPTERA. 
Trypetida. 5 

Ceratitis capitata Wiedemann; attacks fruit of Ficus carica. (See Fruit.) 

LEPIDOPTERA. 
Bombycidz. 

Gunda sikkima; India; attacks foliage of Ficus elastica. 

Ocinara dilectula Walker and O. signifera Walker; Java; attack foliage of Ficus bergmanniana and 

F. elastica. 
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FIR. 

(Picea spp., Abies spp. Family Pinacez.) 

Tall, pyramidal, evergreen trees growing in the northern and mountainous regions 

of the northern hemisphere. The wood is soft and perishable, but valuable products, 

such as balsam, are obtained from the exudations. For convenience the insect 

pests are arranged under Conifers. 

FLAX. 

(Linum usitatissimum. Family Linacez.) 

A plant of Europe and America cultivated for its oil-bearing seed and fibrous 

stem. 
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Phalenia epilinana Zell. (Conchylis.) 

(Flax Capsule Worm. Family Tortricidee; Lepidoptera.) 

Hosts: Flax (Linum), Solidago, etc. 

Injury: Eats out the green capsules of flax. 

Description and hology: Moth with forewings clay yellow with darker band and 

margin. Larva whitish yellow, sparsely pubescent, head and thoracic shield black- 

ish; 6.5mm. long. Pupates in the larval burrow. 

Distribution: South Russia. 

SoravER, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, p. 292. 

FORESTS. 

BETTER KNOWN GENERAL DEFOLIATORS. 

Under this heading are grouped a number of important insects known as forest 

defoliators. Several of these have been imported into the United States. 

Fig. 54.—Cockchafer ( Melolontha vulgaris); Adult, pupa, larva and its attack on root crop. (Lorenz.) 

Melolontha vulgaris Linn. 

(Cockchafer. Family Scarabzeidee; Coleoptera. ) 

Hosts: Adults feed on leaves of various trees; grubs on roots. 

Injury: Often serious. 
Description and biology: Adult, length often 25 mm.; head and thorax black; 

elytra brown, each with four raised, longitudinal lines; hairy; sides of body with 

alternate black and white patches; occurs in May and June. Pupa pale brown. 

This stage is passed deep in ground. Larva, length 37 mm., white, fleshy; caudal 

end swollen; head and legs brown. This stage lasts three years. Eggs, large, shape 

of hemp seed, creamy white (see text fig. 54). 

Distribution: Europe. 

THEOBALD, F. V. Insect Pests of Fruit, 1909, p. 431. 
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A Fic Borer. 

Fig-borer (Hylesinus porcatus); Adult and injury. (Frcggatt.) 
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A Fic BORER. 

Fig-borer (Batocera rubra): Adults and larvee. (Stebbing.) 
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Anisopteryx zscularia Schiffermiller. 

(March Moth. Geometridee; Lepidoptera.) 

Hosts: Whitethorn, blackthorn, apple, plum, pear, oak, linden, elm, maple, walnut’ 

and chestnut. 

Injury: Occasionally serious pest. Defoliation. 

Description and biology: Adult male, wing expanse 30-37 mm.; forewings grayish 

brown, with dark and pale transverse lines, small brown spot near upper border of 

each wing: hind wings pale gray, dark line more or less continued from outer line on each 

forewing: female, wingless, grayish to 

grayish brown, with fan-like tail of hairs. 

Appears from February to April (Eng- 

land). Pupatesin ground. Larva, length 

25mm.; bright green, or green tinged with 

yellow; on back, a narrow dark-green line 

edged with creamy white or gray; on each 

side three pale lines; head uniformly 

green; matures by end of Juve. Eggs de- 

‘posited in a partial band of 50 to 200 
around twig; covered with hairs; hatch 

in April. (See text fig. 55.) 

Distribution: Europe. 

THEOBALD, F. V. Insect Pests of Fruit, 

1909, p. 61. 

Cheimatobia brumata Linnzus. 

(Winter Moth. Geometridae; Lepi- 

doptera. ) 

Hosts: Fruit and forest trees (except 

conifers) and shrubs. 

Injury: One of the most harmful and 
widespread of fruit-tree pests. Defolia- 

tion. Also attacks fruit and flowers. Fig. 55.—The March moth (A nisopteryr aescularia): 
o, Adult male; b, eggs on twig; c, d, famal2 moths. 

(Theobald.) 
Description and biology: Adult male, 

wing expa’ise 30 mm.; forewings grayish 

brown to brown, marked with darker transverse wavy lines; hind wings of paler 

uniform color; female practically wingless, having very short, useless, vestigial 

wings, gray to grayish brown in color. Moths appear from October to middle of 

F1G. 56.—The winter moth ( Cheimatobia brumata): Adult, larva, pupa, egg. (Lorenz.) 

January (England). Larva, length 30 mm.; pale, yellowish or dark green, with pale 

lines along the sides of body; in June drops to ground to form pupal cell. Eggs 

deposited on twigs, small branches, etc.; slightly elongate and truncated at ends; 

at first yellowish green, later brick red. (See text fig. 56.) 

Distribution: Europe, Greenland. 

THEOBALD, F. V. Insects Pests of Fruit, 1909, p. 50. 
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Hibernia defoliaria Clerck. 

ber Moth. 

Hosts: Apple and other fruits; forest trees. 
Injury: Great damage done occasionally by defoliation; sometimes attacks fruit 

Description and biology: Adult male, wing expanse 44 mm.; forewings normally 

Fig. 57.—Mottled umber moth 

Adult, larva, egg masses. 

(Hibernaria  defoliaria): 

(Sorauer. ) 

Geometridze; Lepidoptera.) 

pale dull yellowish, mottled with 

yellowish brown and dusted with 

brown; hind wings more uniform 

yellowish gray, with minute darker 

specks and a dark spot on each 

(color variable; many melanistic 

forms); female, wingless, plump, of 

various shades of yellowish gray 

and speckled with dark brown or’ 

black. Appears from October to 

February (England). Pupates in 
soil. Larva length 37 mm.; chest- 

nut hrown above; sides pale 

creamy yellow to bright yellow; 

venter pale yellow; spiracles 

pale with dark rims. Eggs de- 

posited on buds and twigs, in dark 

crevices and on pruned surfaces, 

hatching in April. (See text 

fig. 57.) 
Distribution: Europe. 

THEOBALD, F. V. I>sect Pests of 

Fruit, 1909, p. 58. 

Malacosoma neustria Linneus. 

(Lackey Moth. Lasiocampide; Lepidoptera.) 

Hosts: Fruit trees, oak, elm, hawthorn, rose, poplar, hornbeam. 

Injury: Strips trees of foliage. 

Description and biology: Adult male, wing expanse 25 mm., female 30-35mm. Front 
wings reddish brown, ochreous 

or brick red with two trans- 

verse lines, pale or dusky; 

hind wings paler than front 

wings. Moth fliesin July and 

August. (England.) Cocoon 

pale white or yellow, loose, of 

silk mixed with hairs. Pupa 

dark brown, stage lasting 2 or3 

weeks. Larva about 37 mm. 

long, bluish-gray in color with 
a pure white dorsal stripe; 

three orange red stripes along 

each side and between the 

two lowest of these a broad 
blue stripe with little black 
specks on it. These lines are 
separated by black, and black 

Fig. 58.—Lackey moth (Malacocoma neustria): Adults, larva, 

eggs. (Lorenz.) 

spotted with blue; a narrow dark line is on each side of the dorsal white stripe and 
two black spots on head and on first thoracic segment. 
hairs. 

nights and during dull weather. 
200 each, around twigs, and hatch about end of April. 

The whole larva bears rusty 
Larve feed under tents in early stages; later they retire to tents only at 

Eggs are deposited in rings containing from 40 to 
(See text fig. 58.) 
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DIFFERENT STAGES OF THE BROWN-TAIL MOTH (EUPROCTIS CHRYSORRHOEA). 

Winter nest at upper left; male’and female adults, lower right; cocoon in leaves, upper right; 
male and female chrysalides above, male at left; full grown larva in center, somewhat reduced: 
young larve at its left; egg mass removed from leaf, showing single ezgs at lower left; femaie 
ovipositing on leaf; egg mass also on same leaf. (Howard and Fiske.) 
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Distribution: Europe, except polar region; present also in western Asia, Siberia, 

China, and Japan. 

THEOBALD, F. V. Insect Pests of Fruit, 1909, p. 30. 

Monrtituot, L. Les Insectes Nuisibles, 1891, p. 22. 
Nissin, Orro. Leitfaden der Forstinsektenkunde, 2d ed., 1913, p. 342. 

Soraugr, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, p. 378. 

Dasychira pudibunda Linnzus. 

(Redtail Moth. Lymantriidz; Lepidoptera.) 

Hosts: Beech, hornbeam, oak, alder, buckthorn, hawthorn, blackthorn, hazel, rose, 

birch, elm, linden, maple. 

Injury: General defoliator. 
Description and biology: Moth wing expanse 38-60 mm.; female larger than male; 

forewings whitish-gray, with two dark cross lines and dark flecked fringe; hind wings 

dirty gray with washed-out bar; body reddish white or grayish in front, whiter behind. 

Larva 40-45 mm. long, greenish yellow with black cross bars; yellow brushes on fourth 

to seventh segments; eleventh segment with a red hair pencil. Larve feed on foliage 

June to October. Pupate on ground or in brush. Pupa brownish black, abdomen 

reddish brown, clothed with yellow hairs, in silken cocoon. Hibernates as pupa. 

Eggs in clusters of 50 or more on twigs. 

Distribution: Europe, China, Japan. 

Soraver, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, p. 384. 

Hess, Ricnuarp. Der Forstschutz, vol. 2, 1900, p. 91-97, fig. 57. 

GuENauXx, G. Entomologie et Parasitologie Agricoles, 1904, p. 392. 
Henscuet, G. A. O. Die schidlichen Forst- und Obstbaum-Insekten, 1895, p. 329. 

* Euproctis chrysorrhoea Linnzus. 

(Brown-tail Moth. Lymantriide; Lepidoptera.) 

Hosts: Beech, elm, hornbeam, maple, oak, poplar, blackthorn, hawthorn, rose, 

willow. | 
Injury: General defoliator; very serious. 
Description and injury: Moth, white, posterior part of body reddish brown; wing ex- 

panse 30-35 mm. Larve 30-38 mm. long, brownish gray, with light brown hairs. 

The larvee feed on foliage under heavy white webs. (See plate xx.) 
Distribution: Palearctic regions (Europe, Asia). Has been introduced into the 

northeastern United States. 

‘ANNUAL REporRTS STATE FORESTER OF MASSACHUSETTS. 

* Porthetria dispar Linneus (Lymantria). 

(Gipsy Moth. Lymantriidz; Lepidoptera.) 

Hosts: Beech, elm, hornbeam, linden, maple, oak, poplar, willow, alder, birch. 

Injury: General defoliator. Easily transported in egg stage on bark of nursery 

stock. A very serious pest. 
Description and biology: Male, moth 35-50 mm.; forewings gray brown with dark 

brown, strongly notched transverse stripes and dark flecks on fringe; hind wings 

brown, with dark border and light fringe. Female, moth 37-62 mm., wings white 

with dark fringe spots; the dark transverse stripes in outer part of forewings often 

disappearing. Larva with large head; brown, hairy; three fine yellow longitudinal 

lines; the first five segments with two blue warts each and on the remaining segments 

two red warts each; length 7 cm. (See Frontispiece.) 

Distribution: Europe, Asia, New England States. 

Soraver, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, pp. 380-382. 

Forsusu, E. H., and Fernaup, ©. H. The Gypsy Moth, Mass., St. Bd. Agric., 1896, 

495 pp. 
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* Lymantria monacha Linnzus. 

(Nun Moth. Lymantriide; Lepidoptera.) 

Hosts: Beech, birch, elm, poplar, oak, maple, linden, hazel, willow, pine, spruce, 

mountain ash, buckthorn, bunch cherry, spindle tree, hornbeam, larch, white spruce. 

Injury: Attacks the foliage of many trees and is sometimes very serious. As the 
eggs are said to be laid under the bark, it is very likely to be shipped in nursery stock. 

Description and biology: Moth, with forewings white, with strong notched black 
lines; hind wings grayish white; fringe flecked with black; abdomen reddish with 
black bands. Larve brown with six blue and red warts on dorsum; on second seg- 
ment a black, blue, and white spot; three last segments flecked with black; 4-5 cm. 

long. The species is quite variable in color. The larva is polyphagous, attacking 
foliage; the larve are gregarious and feed within a web. 

Distribution: Europe. Specimens were collected at Brooklyn, N. Y., in 1902. 
SoraveErR, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, pp. 379-380. 

Nissin, Orro. Leitfaden der Forstinsektenkunde, 2d ed., 1913, pp. 346-368, figs. 

291-298. 
Porthesia similis Fuessly. 

(The Swan Moth. Lymantriide; Lepidoptera.) 

Hosts: Beech, birch, elm, hornbeam, linden, mountain ash, maple, oak, willow, rose. 

Injury: General defoliator. Liable to importation in the larval stage on the bark 
of nursery stock. ‘ 

Description and biology: Moth, white with a few black spots on inner margin of fore- 

wing; abdomen clad with golden yellow hairs. Larva black, clothed with grayish- 

black hairs. The larvee feed singly on foliage and hibernate singly under bark, etc. 

The eggs are laid in a mass on undersides of leaves and covered with yellow hairs . 
from the moth. Pupation occurs in a thin white silken cocoon. 

Hess, Ricnarp. Der Forstschutz, vol. 2, 1900, pp. 102, 103. 

SoravErR, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, p. 382. 

Phalera bucephala Linnzus. 

(Buff Tip Moth; Moon Spot Moth. Notodontidze; Lepidoptera.) 

Hosts: Deciduous fruits; cobs, filberts, nuts, birch, beech, elm, rose, poplar, willow, 

linden, oak, alder. 

Injury: Defoliates plants when abundant. 
Description and biology: Adult, wing expanse 62-70 mm.; forewings ash gray with 

a transverse streak of reddish brown near base and another of dark brown near apex 

of wing, marked at tip with a large pale buff or ochraceous lunular spot. Larva about 
50 mm. long when grown; the ground color dark yellow, with a broad dark stripe 
down the back; along each side are three black lines interrupted with yellow or 
orange rings. Eggs very convex, flat beneath, pearly white, with a basal green band 

and dark spot on apex. The insect spends the winter as a pupa in the soil, moths 
appearing in spring, ovipositing on undersurface of twigs or on foliage. 

Distribution: Europe, except Polar region, Siberia, etc. 

THEOBALD, F. V. Insect Pests of Fruit, 1909, p. 292. 

Soraver, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, p. 387, fig. 245. 

Nissurn, Otto. Leitfaden der Forstinsektenkunde, 1913, 2d ed., 1913, pp. 323, 324, 

fig. 276. 
FRUITS. 

BETTER KNOWN GENERAL FRUIT-TREE INSECTS. 

Under this heading are grouped a number of very important insects which attack 
many different kinds of fruits, especially the fruit flies. 
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Aleurodicus cocois Curtis. 

(Coconut White Fly. Aleyrodidze; Hemiptera.) 

Host: Coconut, banana, guava, ‘‘jicaco,’’ Coccoloba uvifera. 

Injury: Serious pest in many parts of tropical America. 
Description and biology: Adult varying in size and wing markings, wings marked 

with two dusky patches; pupal case varies in size and is surrounded by a double row 
of bristlelike hairs usually 13 to a side, also has one pair of long caudal hairs. Egg 

about 0.29 mm. long and 0.11 mm. wide, with pedicel arising from side. 

Distribution: Barbados, Trinidad, Venezuela, Brazil, Mexico, Isthmian Canal 

Zone, Yucatan. 

Batiou, H. A. Insect Pests of the Lesser Antilles, 1912, p. 105. 

Nysius vinitor Bergroth. 

(The Rutherglen Bug. Lygzide; Hemiptera.) 

Hosts: Grapes, cherries, plums, peach, grasses, etc. 

Injury: Stated to be one of the most destructive plant bugs in Australia. 

Description and biology: Adult 4-5 mm. long; dull brown to gray in color, with 
silvery-gray wings; antenne barely two-thirds length of body and covered with hairs. 
Breeds in grass lands and swarms over field crops and fruit trees in countless millio:s. 

Distribution: Australia. (See plate xx.) 

FRENcH, ©. Handbook of Destructive Insects of Victoria, 1891, pt. 1, p. 105. 

Frogeatt, W. W. Australian Insects, 1907, p. 334. 

* Hellothrips rubrocinctus Giard. 

(The Red-Banded Thrips. Thysanoptera.) 

Hosts: Avocado (Persea gratissima), mango (Mangifera indica), cashew, guava 

(Psidium guajava), cacao (Theobroma cacao), Liberian coffee (Coffea liberica), wild 

guava (Anacardium occidentale), roses, Mexican almond or umbrella tree ( Terminalia 

catappa), kola (Sterculia acuminata). 
Injury: Larve and adults feed on both surfaces of foliage. May be introduced on 

living plants. 
Description and biology: Egg stage varies from 6 to 17 days, larval stage from 6 to 20 

days. Adultfemale about 1.11 mm. long and quite stout, color dark brown or black. 
A red band is evident in the first and second larval stages, pupa and prepupa. (See 

pla) 
Distribution: Guadeloupe, French West Indies; Grenada, St. Vincent, St. Lucia, 

British West Indies; Trinidad, Tobago, Virgin Islands, Mauritius, Ceylon, Uganda. 
In addition to the above it is reported from Florida and was doubtless introduced. 

Russet, H.M. U.S. Dept. Agr., Bur. Entom. Bull. 99, pt. 2, 1912. 

Phyllopertha horticola Linnezus. 

(Scarabzeide; Coleoptera.) 

Hosts: Fruit trees and herbaceous plants. 

Injury: Destroys foliage and roots. 

Description and biology: Adult length 8-11 mm.; body depressed, hairy; head and 

prothorax shining green; elytra golden brown or chestnut; ventral parts black. Ap- 
pears in May and June (Italy). Feeds on leaves. The Jarva is a root feeder. Sil- 

vestri states that the adults and larve of this insect feed on leaves and roots of fruit 
trees and herbaceous plants. 

Distribution: Europe. 

Sitvestri, F. Dispense di Entomologie Agraria, 1911, p. 311. 
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Capnodis tenebrionis Linnzus. 

(Buprestide; Coleoptera.) 

Hosts: Various fruit trees, 

Injury: To leaves and roots. 

Description and biology: Adult length 15-22 mm.; color opaque black, with pro- 

thorax sparsely dusted with cinereous; feeds on leaves. Larva elongate, whitish. 
covered with a fine pubesence; feeds in 

roots and trunk beneath cortex. Eggs de- 

posited during August and September on 

crown ot trees. (See text fig. 59.) 

Distribution: Southern Europe. 

Sirvestri, F. Dispense di Entomologie 
Agraria, 1911, p. 335. 

Phyllobius oblongus Linnzus. 

(Oblong Leaf Weevil. Brachyrhinide; 
Coleoptera. ) 

Hosts: Fruit trees, bushes. 

Injury: Frequent. Adults attack young 

buds and leaves. Larvee feed on roots of 
various plants. 

Description and biology: Adult length 4-5 
mm.; black; elytra covered with brown 

scales with reddish tinge or pale gray, bor- 
Fig. 59.—Fruit tree borer ( Capnodis tenebrionis): ders dark; head, thorax, and elytra covered 

Adult, larva. (Silvestri.) 3 
with gray pubescence; legs brown or yel- 

lowish. Occurs throughout May and June. Pupates in spring in earth. Larva a 

white footless grub, slightly hairy; head brown. Winters as larva. Eggs are depos- 

ited in ground. 

Distribution: Europe. 

THEOBALD, F. V._ Insect Pests of Fruits, 1909, p. 119. 

Biston hirtarius Clerck. 

(Cherry Spinner. Geometride; Lepidoptera.) 

Hosts: Stone fruits, orchard trees. 

Injury: Defoliation. 
Description and biology: Adult in both sexes winged; whitish, dusted with black- 

ish gray and obliquely marked with blackish brown. Occurs in March and April 

(Germany). Pupates in the earth. Larva, length 35 mm.; ash gray or brown in 

color, with longitudinal dark lines; prothorax, tubercles and two spots on each seg- 

ment yellow; occurs from May until September. (See text fig. 60.) 

Distribution: Germany, northern Europe. 

SoraveEr, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, p. 339. 

Biston pomonarius Hiibner. 

(Geometridx; Lepidoptera.) 

Hosts: Fruit trees and oaks. 

Injury: Defoliation. 
Description and biology: Adult, male wings grayish white, on border blackish, dusted 

with gold, with dark oblique lines; female, with wing stumps black, sprinkled with 
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red and with gray and white hairs. Occurs in April and May (Germany). Pupates 

in the earth. Larva, length 40 mm.; gray, with golden, longitudinal lines; occurs 

May to July. 

Distribution: Northern Europe. 

Soraver, P. Handbuch der Pfanzenkrankheiten, 3d ed., 1913, vol. 3, p. 339. 

Hibernia rupicapraria Hiibner. 

(Early Moth. Geometride; Lepidoptera.) 

Hosts: Plum, thorns, fruit trees. 

Injury: ‘“‘No record of serious damage.’’ (Theobald.) 

Description and biology: Adult male wing expanse 30 mm.; forewings gray brown, 

with broad dark area across middle, edges dark and notched; hind wings whitish 

gray, with a dark central spot above middle and crossed by an indistinct gray streak; 

female, almost wingless, stumps of wings grayish; occurs in January and February 

Fie. 60.—Cherry spinner (Biston hirtarius): a, Adult; female; 6, adult male; c, larva; d, pupa. 
(Sorauer.) 

(England). Larva bluish green with pale green back, front of each segment darkened, 

and a white line on each side; pupates in soil. 
Distribution; England, Europe (except Russia), Asia Minor. 

THEOBALD, F. V. Insect Pests of Fruits, 1909, p. 362. 

Gastropacha quercifolia Linnzus. 

4 (Lappet Moth. Lasiocampidze; Lepidoptera. ) 

Hosts: Apple, plum, pear, hawthorn, blackthorn, willow, sallow. 

Injury: Can not be looked upon as a pest. Sometimes strips branches and shoots. 

Description and biology: Adult male wing expanse 56 mm.; female, 80 mm.; color 

rich brown, with dark irregular, transverse, scalloped lines on both pairs of wings, 

edges of wings scalloped. Moths appear in June and July (England). Pupa large 

brown motile; cocoon spun among twigs of trees, crevices, in bark and rubbish on 

ground; oval, pointed at one end and mouse-colored. Larva 100 mm. long; gray and 

gray brown, with faint V-shaped dark marks dorsally; two deep blue or purple -ands 
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across first thoracic segment; above legs on each side is a row of fleshy pad-like append- 

ages with long gray hairs like ‘‘lappets”; body finely hairy. Larve appear in autumn 
and hibernate, extended on twigs. 

Distribution: Europe. 

THEOBALD, F. V. Insect Pests of Fruits, 1909, p. 19: 

Odonestis pruni Linnzus. 

(Lasiocampide; Lepidoptera.) 

Hosts: Various fruit trees. 

Injury: Defoliation. 

Description and bislogy: A tult length of wing 20-30 mm.; forewing orange, strongly 

dusted with red, with sharp points and a notched margin; a single white spot in the 

middle; front diagonal 

lines arched, hind di- 

agonal line straight, 
body and hindwing 
brick red. Occurs 

June and July (Ger- 
many); pupates in 

May (Germany) in 

erayish-white cocoon. 

Larva length 65-70 

mm.; blue gray, with 

golden longitudinal 

lines, and dull golden- 

gray spots; head 

brownish gray, 

hatches in August; 

overwinters and feeds 
in spring until May 

(Germany). Eggs de- 

Fig. 61.—The A terpillar ( Virachol Addie ond 1 posited singly. 
1G. 61.—The Amar caterpillar ( Virachola insocrates): Adult and larva. : : : : 

(Maxwell-Lefroy.) Distribution: 
Europe. 

Henscuet, G. A. O. Die Schidlichen Forst und Obstbaum-Insekten, 1895, p. 315. 

Virachola insocrates Fabricius. 

(The Amar Caterpillar. Lyceenide; Lepidoptera. ) 

Hos's: Pomegranate, guava, loquat, and wild fruit. 

Injury: Larvee occasion considerable injury by feeding in the fruit. 

Biology: Eggs deposited singly on flowers; caterpillar on hatching bores into the 

fruit, feeding on the hard seed; pupates over the base of fruit. (See text fig. 61.) 

Distribution: India. 

Maxwe.i-Lerroy, H. Indian Insect Pests, 1906, p. 179. 

Orgyia gonostigma Fabricius. 

(Brush Spinner; Corner spot. Lymantriidze; Lepidoptera.) 

Hosts: Orchard and other trees. 

Injury: Defoliation. 

Description and biology: Adult male, forewing 13-15 mm.; olive brown with white 
spots, on the front and inner margins toward the base long orange wavy lines, basal 

portion, and a spot on the oblique vein, purple brown, fringe between veins black 
spotted; hind wing brownish black. First generation June and July, second, Septem- 

ber (Germany). Pupates between leaves and in cre‘ices. Larva of male, 52 mm. 
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A CHERRY PEST. 

The Rutherglen bug (Nysius vinitor): Adults and injuries to cherries. (French.) 
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THE PAINTED APPLE MOTH. 

The painted apple moth (Tia anartoides): Adults, larvee, pup, eggs. (French.) 



PLATE XXV. 
U.S. Dept. of Agriculture, Manual of Dangerous Insects. 

THE QUEENSLAND FRUIT FLY. 

The Queensland fruit fly (Bactrocera tryont): Adults, larva, puparium. (Froggatt.) 
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WINGS OF FRUIT FLIES. 

Fig. a.—Ceratitis striata. Fic.b.—Ceratitis capitata. Fic. c.—Ceratitis rubivora. (Froggatt.) 
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long, of female 30 mm.; black striped with reddish gold; four pair of dorsal brushes, 

golden brown; pencils black, adorned with long variable hairs; warts white covered 

with golden hair; head grayish black with red collar; spring and summer broods. 

Eggs deposited in mass near pupal exuvium; overwinter. 

Distribution: Europe. 

HenscHex, G. A. O. Die Schiidlichen Forst und Obstbaum-Insekten, 1895, p. 326. 

Teia anartoides Walker. 

(Painted Apple Moth. Lymantriide; Lepidoptera.) 

Hosts: Fruits, particularly apple, cherry, rose, acacia. Almost omnivorous. 

Injury: One of most injurious caterpillars of New South Wales. Eats upper surface 
of leaves. ‘‘Strips trees.’’ (French. ) 

Description and biology: Adult female, short, rounded, wingless; male, wing expanse 

25 mm.; fore wings dark brown marbled with slender lines and black spots; hind wings 

yellow surrounded with black outer margin; antennz featherlike. Two broods. 

Pupa in loose brown silken cocoon of flimsy character. Winters as pupa. Larva, 

44 mm. long, brown, hairy, with tufts of hairs standing out at front and sides of head 

and stiff brushes of gray hairs along center of back. Egg, dull white, hemispherical. 

Females average 700 eggs, deposited in the cocoon. (See plate xxIv.) 

Distribution: New South Wales, Victoria. 

Frencu, C. Handbook of Destructive Insects of Victoria, 1900, pt. 3, p. 94. 

Olethreutes cynobatella Linnzus. 

(Gray Fruit Tree Bud Moth. Tortricide; Lepidoptera.) 

Host: Various fruit trees. 

Injury: Attacks leaf and blossom buds. 

Description and biology: Adult, fore wing 7.5-10.5mm.; from the middle of the front 

margin to the inner angle dark bluish-gray mixed with brown; behind the middle, two 

variable, distinct dark spots on an entirely white background; the large apical third 

white, clouded with gray. On wing, June until August (Germany). Pupates in 

grass or in crumpled leaves, drawn together, during May and June. Larva, brownish 

green; bores in the opening leaf and flower buds, the points of which it spins together; 

occurs in spring from time of swelling of buds until May (Germany). Eggs are depos- 
ited singly on buds; overwinter. 

Distribution: Germany, Europe. 

HenscuHet, G. A.O. Die Schadlichen Forst und Obstbaum-Insekten, 1895, p. 417. 

Anastrepha fraterculus Wiedemann (acidusa Walker). 

(Fruit Fly. Trypetide: Diptera.) 

Hosts: Guava, (Psidium guajava), coffee berries, pear, peach, mango, orange, Eugenia 

spp., Phylocalyx, Japanese plum, Japanese persimmon, Para plum (Spondias spp.?), 

Annona humboldtiana, jobo amarillo, jobo de la India. 

Injury: A very destructive species and likely to be introduced. 
Description and biology: Adult fly, about 12 mm. in length (the female exclusive of 

the ovipositor), with a wing expanse slightly over 25 mm. Color of body rust-yellow 

or brownish yellow, with three sulphur-yellow longitudinal stripes on the thorax in 

well preserved mature specimens. Wings clear tinted in part with a characteristic 
pattern of yellow brown, the brown predominating on the basal half and extending 

obliquely forward, being continued along the anterior margin in a broad streak to the 

extreme tip of the wing; a clear sinuate basal zone involves the second basal cell, 

the base of the discal and part of the first basal cell, and is followed by a detached spot 

55266—17——8 
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at the costa just beyond the tip of the first vein; on the discal half of the wing there 

is a brown band in the shape of an inverted V, resting on the posterior margin and 

extending through the first and second posterior cells; this V-shaped mark may be 

independent, or its apex may be joined to the other brown zone. There is considerable 
variation in the wing pattern, both as to intensity of coloring and detail of the pattern. 

Immature specimens have the brown wing pattern much weaker; newly emerged ones 

show hardly a trace of it. Female ovipositor stout, shorter than abdomen, tapered 

~egularly toward tip and covered with coarse black hairs; in mature specimens it is 

subcylindrical, but in specimens not fully hardened it is flattened. 

Distribution: Mexico, Central and South America, West Indies. 

Von Inertne, H. Revista Agric. (Sao Paulo), 1901, vol. 6, No. 70, p. 180. 
Howarp, L.O. U.S. Dept. Agric., Yearbook 1897, p. 546. 

Hooker, C. W. Ann. Rept. Porto Rico Agric. Exp. Sta., 1912, p. 36. 

Anastrepha ludens Loew. 

(Mexican Fruit Fly. Trypetide; Diptera.) 

Host: Orange, sweet lime, mango, Sideroxylon (Achras) sapota, peach, guava, plum. 

Injury: Considered a serious pest in Mexico. Quarantine issued January 15, 1913. 

Description and biology: Adult female, length 9 mm.; of dull ochreous yellow color; 

wings hyaline, mottled and striped with brownish yellow bands; anal segment of 

abdomen longer than remainder of abdominal segments combined. Eggs deposited 

under skin of ripening fruit, larve on hatching out tunnel into the fruit; pwpate in 

soil. Average life cycle about 3 months, making about four generations a year in 
Mexico. 

Distribution: Mexico. 

Froeeatr, W. W. Department of Agric., New South Wales, Farmers’ Bull. 24, 1909, 
» 0o- 

# Anastrepha peruviana Townsend. 

Peruvian Fruit Fly. Trypetide; Diptera.) 

Hosts: Peach, guava, cherimoya, many other deciduous and citrous fruits. 

Injury: Very serious in Peru. 

Description: Female fly, to tip of ovipositor, 7-8 mm. long; male 6.5-7 mm. long; 

wing expanse 6-6.5 mm. Color of head, pleure, anterior half of venter, and legs 

watery lemon yellow; antenne and proboscis buff yellow; tibize and tarsi slightly 

dusky: mesopleural and sternopleural plates largely rufous-yellow tinged; eyes bright 

green to lilac purple; other parts obscure tawny or yellow. 

Distribution: Peru. 

TownsENnD, C.H.T. Journ. Econ. Entom., 1913, vol. 6, No. 4, p. 345. 

Bactrocera tryoni Froggat. 

(Queensland Fruit Fly. Trypetide; Diptera.) 

Host: Banana, mango, peach, apricot, nectarine, orange, apple, quince, black 

apple (Siderorylon [Achras| australe), cheesewood (Acronychia lxvis), white ash 

(Schizomeria ovata), cucumbers, loquats. 

Description and biology: Adult female, 6 mm. long with wing expanse 10-12 mm., 
wings transparent, abdomen constricted at the base and broadly rounded at the tip, 

thorax with a broad creamy often pale dorsal band running down the scutellum 

with short, well-defined narrow pale yellow stripe on each side. (See plate xxv.) 

Distribution: India, Ceylon, Java, Amboina, Australia (Queensland, New South 

Wales). 

Froeeatt, W. W. Dept. Agric., New South Wales, Miscl. Pub. No. 303, 1899, p. 2, 

figures. : 

Froaeatt, W. W. Dept. of Agric. New South Wales, Farmers’ Bul. 24, 1909, p. 11. 
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Ceratitis anonz Graham. 

(Annona Fruit Fly. Trypetidz; Diptera.) 

Hosts: Sour sop (Annona muricata), guava (Psidium cattleianum), and cacao pods. 

Injury: Attacks fruit. 
Description: Adult female, head alutaceous, wings with black spots at the base, 

abdomen nut brown in color on dorsum, antennz almost twice as long as wide; 

length of body 6 mm. 
Distribution: West Africa (Nigeria, Kongo, Ashanti, Armani, German East Africa). 

Sizvestri, F. Boll. Lab. Zool. R. Sc. Agric., Portici, 1913, vol. 8, p. 61. 

Suvestri, F. Bd. Agric. and Forestry, Terr. Hawaii, Div. Ent., Bul. 3, 1914, p. 66. 

Ceratitis capitata Wiedemann. 

(The Mediterranean Fruit Fly. Trypetide; Diptera.) 

Hosts: Aberia caffra (kei apple), Sideroxylon sapota (sapodilla), Annona muricata (sour 

sop), <Atropa belladonna, Averrhoa carambola, Calophyllum inophyllum (round 

kamani), Capsicum sp., Carica papaya, C. quereifolia, Carissa arduina (Natal plum), 

Cestrum sp. (Chinese inkberry), Chrysobalanus ellipticus, C. icaco (cocoa plum), 

Chrysophyllum cainito (star apple), Citrus aurantiwm (orange and varieties), C. 

grandis (grapefruit), C. japonica (kumquat and Chinese orange), C. limonia (lemon), 

C. nobilis (mandarin orange), Coffea arabica (coffee), Diospyros kaki (Japanese per- 
simmon), Eriobotrya japonica (loquat), Eugenia braziliensis (Brazil cherry), Eugenia 
jambos (rose apple), EH. malaccensis (mountain or Malay apple), HL. uniflora (Cayenne 

or Surinam cherry), Ficus carica (fig), Herpephyllum caffrum (Kaffir plum), Lycopersi- 

cum esculentum (tomato), Mammea americana (mammee apple), Mangifera indica 

(mango), Mimusops elengi (elengi tree), Murraya exotica (mock orange), Musa spp. 

(banana), Noronhia emarginata (Chinese plum), Opuntia tuna (prickly pear), O. vulgaris 

(Barbary fig), Passiflora quadrangularis (granadilla), Persea gratissima (avocado), Pha- 
seolus vulgaris (string beans), Prunus armeniaca (apricot), P. cerasus (sour cherry), 

Amygdalus persica (peach), Psidium cattleianum (strawberry guava) P. guajava (guava), 

Pyrus communis (pear), Cydonia oblonga (quince), Mespilus germanica (medlar) 

Malus malus (apple), Solanum capsicastrum (Jerusalem cherry), Terminalia catappa 
(winged kamani), 7’. chebula, Thevetia neriifolia, Vitis vinifera (grapes). 

Injury: Very injurious wherever it becomes established. 

Description and biology: Egg deposited inside of fruit by female, and requires from 

2 to 3 days to hatch; the larva upon hatching feeds on the pulp or inside of the fruit 

until full grown, requiring from 9 to 12 days, whereupon it leaves the fruit and enters 
the ground to pupate, which stage ranges from 12 to 20 days. The period required 

for the various stages is influenced by the season, as indicated by Silvestri, requiring 
from 21 to 23 days to complete the life cycle in August and from 32 to 35 in October. 

At Honolulu adults have been kept alive for 10 months and certain individuals have 
required 90 days for development. (See pl. xxv1, fig. b.) 

Distribution: Southern Europe (southern Italy, Sicily, Malta, France, Spain), 

Azores, Cape Verde Islands, Madeira, Africa (northern Uganda, Delagoa, Transvaal, 

Cape Colony, Kongo, Nigeria, Dahomey), Brazil, Argentina, Bermuda, Australia, 
(West Australia, New South Wales, northern Victoria, and Queensland), northern New 

Zealand, Hawaiian Islands, Jamaica, Cape of Good Hope. 

QuaintancE, A. L. U.S. Dept. Agr., Bur. Entom. Circ. 160, 1912. 
Sizvestri, F. Bd. Agric. and Forestry, Terr. Hawaii, Div. Entom. Bull. 3. 
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Ceratitis nigerrima Bezzi. 

(Nigeria Fruit Fly. Trypetide; Diptera.) 

Hosts: Coffee berries, fruit of wild plant (?), Hugenia uniflora. 
Injury: Breeds in fruit. 

Description: Adult female with black polished body, head umber, wings colored 
with brown, tibiz and tarsi dirty yellowish white, ovipositor slightly recurved. 

Distribution: Southern Nigeria, Kamerun. 

Smvesrri, F. Bd. Agric. and Forestry, Terr. Hawaii, Div. Entom., Bul. 3, 1914, 
Dees 

Ceratitis giffardi Bezzi. 

(Giffard Fruit Fly. Trypetide; Diptera.) 

Hosts: Chrysobalanus ellipticus, Sarcocephalus esculentus. 

Injury: Larve feed in fruit of Sarcocephalus and less so in Chrysobalanus. 
Description and biology: Adult female, body ochraceous, thorax marked with 

black, wings with black lines and markings at base, bearing also yellowish and 
brown bands. Transformation to the pupa takes place in the soil, requiring from 10 
to 12 days before emerging as adult. 

Distribution: Senegal, Dahomey, southern Nigeria. 

Bezzi, M. Boll. Lab. Zool. R. Sc. Agr., Portici, vol. 7, 1912, p. 2, fig. 1. 

Sinvestri, F. Bd. Agric. and Forestry, Terr. Hawaii, Div. Entom., Bul. 3, 1914, 

Dp. OL, 
Ceratitis punctata Wiedemann. 

(The Cacao Fruit Fly. Trypetide; Diptera.) 

Hosts: Cacao-pods, mango, guava, passion fruit. 

Injury: Breeds in fruit. 

Biology: Eggs deposited under peel of ripening pods. Pupates in soil. Life 
cycle requires from 77 to 92 days for completion. 

Distribution: Ashanti, West Africa and Uganda, East Africa. 

Froeeatt, W. W. Proc. Linn. Soc. New South Wales. 1910, vol. 35, pt. 4, p. 863. 

Ceratitis rubivora Coquillett. 

(Natal Fruit Fly. Trypetide; Diptera.) 

Host: Various cultivated and wild fruits. 
Injury: Considered one of the most important pests in Natal, infesting both native 

and cultivated fruits. 

Description: Adult female 4-5 mm. long, head yellowish, thorax yellowish brown, 
abdomen yellowish, ovipositor flattened. Biology similar to that of C. capitata. (See 
plate xxv1, fig. c.) 

Distribution: Natal, Cape Town, South Africa. 

Froae@att, W. W. Dept. Agric. New South Wales, Farmers’ Bul. 24, 1909, p. 48. 

Ceratitis silvestrii Bezzi. 

(Fruit Fly. Trypetide; Diptera.) 

Hosts: Chrysobalanus, Butyrospermum parkii. 
Injury: Breeds in fruit. 

Description and biology: Adult, body clay or leather color, face and occiput whitened, 
thorax with a few black markings. Biology similar to C. capitata. 

Distribution: Senegal, French Sudan. 

Bezzi1, M. Boll. Lab. Zool. R. Sc. Agr., Portici, vol. 7, 1912. 

Sitvestri, F. Bd. Agric. and Forestry, Terr. Hawaii, Div. Entom, Bul. 3, p. 63. 
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Dacus diversus Coquillett. 

(Three-striped Fruit Fly. Trypetidx; Diptera.) 

Host: Mango, orange, guava, peach. 
Injury: Breeds in fruit. 

Description: Adult, 4-5 mm. long; center of thorax marked with a pale yellow line, 

with darker regular coloration of the abdomen. 
_ Distribution: Ceylon, India. 

Froaaatr, W. W. Dept. Agric., New South Wales, Farmers’ Bul. 24, 1909, p. 16. 

Dacus ferrugineus Fabricius. 

(Mango Fruit Fly. Trypetide; Diptera.) 

Host: Fruit of mango (Mangifera indica), cucurbitaceous fruits?, ak (Calotropis 
sp.), citrus fruit, Eugenia malaccensis (‘‘cabuyao’’). 

Injury: Injurious to over-ripe fruit and commonest species in India and Ceylon. 
Description and biology: Adult, medium size, measuring about 5 mm.; color rusty 

red, with dorsal surface of thorax varying from black to a rusty red; sometimes the 
abdomen is marked with almost black bands. Larvz when in fruit small, yellowish, 

with pointed head and truncate abdomen; pupate in the soil and emerge as adults in 
about nine days. 

Distribution: India, Java, Ceylon, Amboina, Philippine Islands. 

Cotes, E. C. Indian Museum Notes, 1896, p. 17. 

MaxweE.t-Lerroy, H. Mem. Dept. Agric. India, Entom. Ser., vol. 1, 1907, p. 227. 
Maxwett-Lerroy, H. Indian Insect Pests, 1906, p. 170. 

Froaaatt, W. W. Dept. Agric., New South Wales, Farmers’ Bul. 24, 1909, p. 13. 

Dacus frenchii Froggatt. 

(Fruit Fly. Trypetide; Diptera.) 

Host: Fruit of Artocarpus integrifoliu. 
Injury: Bred from oranges entering Victoria from New Caledonia. 

Description: Adult, female about 10 mm. long, with long, rounded body: large hya- 
line wings with broad costal stripe of light reddish brown; head with large black spot 
on each side of face and below the base of the antennz; thorax dull yellowish brown; 

legs yellow, with tarsi darkest. 

Distribution: New Caledonia, Java. 

Froceatr, W. W. Dept. Agric. New South Wales, Farmers’ Bull. 24, 1909, p. 27. 
Froaeatt, W. W. Proc. Linn. Soc. New South Wales, 1910, vol. 35, pt. 4. p. 866. 

Dacus passiflore Froggatt. 

(The Fiji Fly. Trypetidz; Diptera.) 

Host: Granadilla, mango, shaddock; the orange, lemon, and lime are slightly 

infested. 

Injury: One of the most abundant fruit flies in Fiji. 
Distribution: Fiji. 

Froecatt, W. W. Proc. Linn. Soc. New South Wales, 1910, vol. 35, pt. 4, p. 870. 

Dacus persicz Rig. 

(Peach Fruit Fly. Trypetide; Diptera.) 

Hosts: Mango and peach. 

Injury: Larve injure ripe fruit. 
Description and biology: Adult, red brown with black and yellow markings on the 

body. £ggs usually deposited in wound on skin of fruit; egg stage about 2 or 3 days; 
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larval stage 10 to 15 days inside fruit, after which it leaves the fruit and enters the 
ground to pupate; pupal stage about a week. j 

Distribution: Bhagalpur and Lower Bengal, India. 

Basu and Durr. Crop Pest Handbook for Behar and Orissa, including also Western 
Bengal, 1913, p. 74. 

Dacus psidii Froggatt. 

(South Sea Guava Fruit Fly. Trypetide; Diptera. ) 

Host: Guava, granadilla. 

Injury: Larve feed in fruits. 

Description: Adult female, 6 mm. long, wing expanse 10 mm.; head light brown 

with rich metallic purple eyes, antennz brownish black, with last joint black; thorax 

black; abdomen black, elongate, and narrow at base. (See plate xxvui, figs. la, 2a, 

3a, 4a.) 
Distribution: Fiji, New Caledonia. 

Froaeatr, W. W. Dept. Agric., New South Wales, Misc. Pub. 303, 1899. 

Froceatr, W. W. Dept. Agric., New South Wales, Farmers’ Bul. 24, 1909, p. 19. 

_ Dacus (Tephrites) xanthodes Broun. 

(Broun’s Fruit Fly. Trypetide; Diptera.) 

Host: Pineapple, granadilla, guava, mammee apple, shaddock. 

Injury: Breeds in fruits. 
Description: Adult female, 9 mm. long, wing expanse 15 mm., general color pale 

ochreous yellow; thorax with faint yellow dorsal stripe, and pale yellowish white 

stripe margining each side and marking the sides of the scutellum; abdomen elongate 

and truncate at apex. 
Distribution: Fiji. (Bred in New Zealand from fruit imported from Fiji.) 

Frogeatr, W. W. Dept. Agric., New South Wales, Farmers’ Bul. 24, 1909, p. 25. 

Rioxa musz Froggatt. 

(The Island Fruit Fly. Trypetidee; Diptera.) 

Host: Banana, Sideroxylon (Achras) australe (black apple). 
Injury: Larve feed in bruised or blemished fruit. 
Description: Adult female, 6 mm. long, wing expanse 12 mm., head small, ochreous, 

antenne yellow with long bristle at apex of second joint, thorax brownish yellow, 

abdomen small, light brown at base, black on apical half, and covered with coarse 

hairs. (See plate xxv, figs. 1, 2.) 
Distribution: New Hebrides, Queensland, New South Wales. 

Froaeatr, W. W. Dept. Agric., New South Wales, Misc. Pub. 303, 1899. 

Froaeatr, W. W. Dept. Agric., New South Wales, Farmers’ Bul. 24, 1909, p. 54. 

GOOSEBERRY; CURRANT. 

(Ribes spp. Family Saxifragacez.) 

Shrubs bearing small edible fruits; native to Europe, Asia, North America, and 

South America. 

A. BETTER KNOWN GOOSEBERRY AND CURRANT INSECTS LIKELY TO BE 
IMPORTED. 

Eriophyes ribis Nalepa. 

(Currant Gall Mite. Eriophyide; Acarina.) 

Host: Infests especially the black currant (Ribes nigrum), but also R. rubrum, and 

R. alpinum. Certain varieties of black currant are preferred, as Baldwin, Black 

Naples, Black Dutch, and Lee’s Prolific. 



GOOSEBERRY AND CURRANT INSECTS. 119 

Injury: Seriously injurious; can be introduced in nursery stock. 

Description and biology: Microscopic. Adult about 230 microns long by 40 microns 

wide. Male smaller; color whitish or pale green, semitransparent and shiny, Sub- 

cylindrical in shape; 60-70 transverse rings furnished with regular series of short pro- 

jections, best seen on sides. Infests the buds which may contain thousands of mites, 

causing them to swell, producing so-called ‘‘big buds.’’ Such buds, if they open, 

usually fail to produce fruit of value. (See text fig. 62.) 

Distribution: Middle Europe; England. 

THEOBALD, F. VY. Insect Pests of Fruit, 1909, p. 230. 

Soraver, P. Handbuch der Pflanzenkrankheiten, 3d. ed., 1913, vol. 3, pp. 121-123, 
figs. 96, 97. 

Bryobia ribis Thomas. 

(Red Gooseberry Mite. Tetranychide; Acarina.) 

Hosts: Gooseberries and currants. 

Injury: Very serious injury caused by sucking the juices of the plant. Very easy to 

introduce on nursery stock. 

Fic. 62.—Currant gall mite (Eriophyes ribis): Mite and galls. (Sorauer.) 

Description and biology: This is one of the minute red spiders, having eight legs, 

which breed on the foliage of plants, causing arustyappearance. Theeggsarespherical 

and microscopic in size. 
Distribution: Germany, England. 

SoraverR, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1918, vol. 3, pp. 89-91, 

figs. 67, 68. 
Abraxas grossulariata Linnezus. 

(Magpie or Currant Moth. Geometride; Lepidoptera.) 

Host: Currant, gooseberry, and fruit trees. 

Injury: Defoliation; seldom seriously injurious. 
Description and biology: Adult wing expanse 37 mm. (variable); color creamy white, 

spotted with black, with orange yellow between black spots at base of forewings; 
hind wings like front, but with no yellow; thorax and abdomen yellow and black. 

On wing in July and August (England). Pupa black, with three golden yellow 

rings to the body. Cocoon delicate, attached to leaf ot twig. Larva length 37 mm.; 
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color creamy white, spotted, and marked with black and orange yellow at sides. 
Appear in fall; winter as very small larve, ready to pupate in June. Logs, cream- 

colored, laid singly or in groups; hatch in from 6 to 15 days. (See text fig. 63.) 

Distribution: England, Europe, Siberia, China. 

THEOBALD, F. V. Insect Pests of Fruit, 1909; p. 206. 

Thamnonoma wauaria Linnzus. 

(Currant Webworm. Geometridz; Lepidoptera. ) 

Hosts: Ribes spp. 

Injury: Attacks leaves, buds, flowers, and often fruit. 

Description and biology: Adult, wing expanse 25 mm.; front wing pure gray with 

brown and black crosslines: hind wing ashen gray dusted with black. Occurs June 

and July. Pwupates in or on ground. Larva, length 25 mm.; blue green with darker, 

EN SN UZ 

ELAN Ng Bibs) AL 

Fig. 63.—Currant moth (A braras grossulariata): Adult, larva, pupa. (Entom. Parasit. Agric. 1904.) 

white bordered median line, and a yellow side stripe; on each segment a black tubercle 

bearing bristles. Shortly before pupation mostly violet or reddish brown. 

Distribution: Northern Europe. 

Soraver, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1918, vol. 3, p. 336. 

* Zophodia convolutella Hiibner. 

(Pyralide; Lepidoptera. ) 

Hosts: Gooseberry and currant. 

Injury: To fruit and leaves. 
Description and biology: Adult, wing expanse 30 mm.; forewing brownish gray 

with whitish and dark brown lines; occurs during end of April and beginning of May. 
(Germany.) Pupa overwinters in shallow earth. Larva, length 10 mm.; color grass 

green; head and thoracic shield black; occurs from May until July; draws berries and 

adjoining leaves together by a web; feeds on fruit. gg deposited singly on twigs (see 

text fig. 64). 

Distribution: Europe. 

SoraveER, P. Handbuch der Pfanzenkrankheiten, 3d., 1913, vol. 3, p. 336. 
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U.S. Dept. of Agriculture, Manual of Dangerous Insects. PLATE XXVIII. 

FRUIT FLIES. 

FIGs. a, c.—The Mandarin fruit fly (Dacus ornatissimus) and wing. Fias. b, d—The banana 
fruit fly (Dacus curvipennis) and wing. (Froggatt.) 



U.S. Dept. of Agriculture, Manual of Dangerous Insects. PLATE XXIX. 

INJURIOUS GRAIN INSECTS. 

Fias. a, b.—Haplothrips aculeata; c, Limothrips denticornis; d, Haplothrips tritici; e, 9, Oria musculosa, f, h, 
Trachea basilinea;i,n, Hylemyia coarctata; k, Isosoma noxiale; l,m, Trachelustabidus. (Ikurdjumov.) 
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Incurvaria capitella Clerck. 

(Currant Shoot Borer. Tineidze; Lepidoptera.) 

Hosts: Currants; especially red currants. 

Injury: Seldom serious; tunnels the shoots. 

Description and biology: Adult, wing expanse 4 inch. Forewings dark brown with 

purplish iridescence; near base a transverse yellow band and two yellow spots near 

tip; head deep yellow. Occurs from mid May into June. Pupa, brown, in loose 
cocoons in tunneled shoots. Larva, dull greenish, with red patch on ninth segment; 

head and first thoracic segment black. Hatch in summer, feed on seeds in fruit, 

then spin hibernaculum on bark; attack buds and shoots in spring causing the tips to 

wilt; mature in April and May. Eggs are colorless, lemon-shaped, 0.67 mm. long. 

Distribution: Europe. 

THEOBALD, F. V. Insect Pests of Fruit, 1909, p. 213. 

Notocelia roborana Treitschke. 

(Currant Fruit Moth. Tortricide; Lepidoptera. ) 

Host: Currant, rose, Rubus sp., whitethorn, oak. 

Tajury: Hollows out ripening currants. 

Description and biology: Adult, ae white, mixed with dull gray before the 

border; rusty red at 

point; base gray brown; 

speculum dotted black; 

palpi reddish brown 

On wing June and July 

(Germany). Pupatesin 

currant leaves and the 

stage lasts 3 weeks. 

Larva, length 17 mm.; 

plump, brown, head 

yellowish brown, neck 

and anal shield black; 

oneach segmenta brown 

wart, each with a light 

bristle; webs up leaves and fruit; occurs in early spring. 

Distribution: Europe. 

SoravueErR, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, p. 286. 

THEOBALD, F. V. Insect Pests of Fruit, 1909, p. 212. 

CoLLIGNE, W. A Manual of Injurious Fruit Insects, 1912, p. 163. 

Fic. 64.—Gooseberry moth (Zophodia convolutella): Adult larva, injury. 

B. OTHER IMPORTANT CURRANT AND GOOSEBERRY INSECTS. 

HEMIPTERA. 
Coccidz: 

Armored— 

Chionaspis salicis Linneeus; Europe; Ribes sanguineum. 

+ Epidiaspis piricola Del Guercio; Italy, France, Portugal, Germany, England. 

Fiorinia grossulariz Maskell; New Zealand. 

Unarmored— 

Lecanium coryli Linneeus; Great Britain. 

Lecanium rehi King; Europe. 

Lecanium rubi Schrank; Europe. 

Phenacoccus socius Newstead; British Isles. 

Pseudococcus arece Maskell; New Zealand. 
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GRAINS AND GRASSES. 

(Family Graminee. ) 

Under this heading are treated the insects attacking the grains and grasses, except 

corn, sorghum, and sugar cane, which are treated separately. This section relates 

especially to barley (Hordeum vulgare Linneus), millet (Panicum spp.), oats (Avena 

sativa Linneeus), rye (Secale cereale Linnzus), timothy (Phleum pratense Linnzus), 

and wheat, emmer, and spelt (T7riticum sativum Lam.). Descriptions of these various 
crops are given in their proper alphabetic order. 

A. BETTER KNOWN GRAIN INSECTS LIKELY TO BE IMPORTED. 

Lema cyanella Linneus; Lema melanopus Linnzus. 

(Grain Leaf Beetles. Chrysomelide; Coleoptera.) 

Hosts: Grasses, grains, especially oats. 

Injury: Feed on the leaves, stem and seed. Causes millions of dollars damage in 
some years, 

Biology: Eggs shining yellow laid in rows of 10-20 near the midvein, and 40-50 

on a leaf. The larvee feed on the leaves. ZL. cyanella pupates in a cocoon on the 

plant; L. melanopus pupates in the ground. The adults also feed on the foliage. 
Distribution: Europe, Southwest Asia. Serious only in South Europe. 

Soraver, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, p. 509. 

*Pharaxonotha kirschi Reitt. 

(Mexican Grain Beetle. Cryptophagide; Coleoptera.) 

Hosts: Corn, yams. 

Injury: Larve and beetles destructive to stored corn and other products. 

Description: Small, shining, deep brown beetles, about three-sixteenth inch long. 

Larva elongate gray, each segment darker at middle with darker spaces each side 
bearing rather well-developed tubercles. 

~ Distribution: Brazil, Guatemala, Mexico, Texas, and South Carolina. 

CHITTENDEN, F. H. U.S. Dept. Agr., Bur. Entom., Bul. 96, pp. 8-13, fig. 1, 1911. | 

»*Lophocateres (Ostoma) pusillus Klug. 

(Siamese Grain Beetle. Trogositide; Coleoptera.) 

Hosts: Corn, rice, seeds of eggplant and gourd, rye, flour, 
Injury: Larvee and beetles destructive to stored corn and other seeds. 

Description: Flat, brown, with thorax prolonged into acute angles at sides, anten- 

ne clubbed at ends, minute. Larva white with blackish head and last segment 

elongate. 

Distribution: Liberia, Siam, Ceylon, Java, India, Cochin China, Peru, Guatemala, 

France, South Carolina, Texas. 

CHITTENDEN, F. H. U.S. Dept. Agr., Bur. Entom., Bul. 96, pp. 14-18, fig. 2. 1911. 

>+*Latheticus oryzz Waterh. 

(Long-Headed Flour Beetle. Tenebrionidz; Coleoptera.) 

Hosts: Wheat, corn, barley, rice. 

Injury: Larva and beetle injure stored grain and flour. 
Description: Pale yellow, somewhat flattened beetle; the slenderest of the flour 

beetles, measuring one-eighth inch. 
Distribution: India, Arabia, Persia, Norway, England, Russia, Texas. 

CHITTENDEN, F.H. U.S. Dept. Agr., Bur. Entom., Bul. 96, pp. 25-28, fig. 5. 1911. 
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Nonagria uniformis Dudgeon. 

(Wheat Stem Borer. Noctuide; Lepidoptera. ) 

Hosts: Rice, wheat, sugar cane, millet. 
Injury: Larva bores in stems and pupates in its borings. 

Description and biology: Larva flesh colored with black head. Bores in grass stems. 

Distribution: India, Ceylon, Burma, Celebes. 

MaxweE.i-Lerroy, H. F. Mem. Dept. Agric. India, Ent. Ser., vol. 1, pt. 2, p. 176. 

Pyrausta nubilalis Hiibner. 

Millet Stalk Worm. Pyralide; Lepidoptera.) y; p 

Hosts: Millet, corn, hops, hemp, Panicum sanguinale, Artemisia vulgaris, Conyza 

squarrosa, and Arundo. 
Injury: Bores in the stems, 
Description and biology: Moth, wing expanse 28-30 mm., yellow ochre in color with 

rust colored marks on forewings. Larva dirty gray brown with dark dorsal line, and 
two black spots on each segment, underside whitish, head dark brown, thoracic shield 

yellowish, 30 mm. long. Bores in the stems and sometimes attacks the ears of corn. 

In grasses the larva overwinters in the roots. 

Distribution: Europe (Hungary). 

Soraver, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, p. 304, 305, 

fig. 206. 
Ochsenheimeria taurella Schiffermiller. 

(Rye Stem Borer. Tineide; Lepidoptera.) 

Hosis: Rye, grasses. 
Injury: Quite injurious to winter rye. 
Description and biology: Moth, 7 mm. long, with 13 mm. wing expanse, forewings 

yellowish brown with darker bands, hindwings white in basal part and brown be- 

yond. Pupates in the stalk. Larva when young greenish or yellow, later yellow 

with dark head; bores in stems. gs laid singly. 

Distribution: Europe. 

Soraver, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, p. 242, fig. 175. 

*Tinea granella Linneus. 

(The Wheat Moth. Tineidz; Lepidoptera.) 

Hosts: Wheat, barley. 

Injury: Very serious injury to the seed heads. 

Description and biology: Adult, a tiny moth colored a rich brownish yellow with the 
hindwings larger than the front and greenish yellow. Pupaasmall brown chrysalid. 
Larva not over one-half inch long, yellowish; bores in the seed head, eating all but the 

husks. 
Distribution: Victoria, Australia, Europe, North America, 

Frencn, ©. Handbook of the Destructive Insects of Victoria, pt. 3, pp. 128-1382, 

pl. 55. 

Clinodiplosis mosellana Géhin; Clinodiplosis equestris Wagner; + Contarinia tritici Kirby. 

(Grain Gall Midges. Itonidide [Cecidomyiide]; Diptera.) 

Species: Cl. mosellana; France; wheat, rye. Cl. equestris; Europe; wheat. >C. 

tritici; Europe, introduced into United States; wheat, rye, barley. 

Injury: Very serious injury to grain, especially in United States. 
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Description: Fly of equestris red, of the other two orange yellow. Maggot of eques- 
tris blood red, of the other two orange or yellow. Breed in the stems and cause gall 
formation. 

Soraver, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, pp. 442, 
447, 448. 

Lasioptera cerealis Lindeman. 

(Rye Midge. Itonididee [Cecidomyiide]; Diptera.) 

Hosts: Rye, Triticum repens, Calamagrostis lanceolata. 
Injury: Attacks the stems. 

Description and biology: Fly black, abdomen white banded; 3 mm. long. Larva 
brick red, 5mm. long. 

Distribution: Russia. 

Soraver, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, p. 457. 

Mayetiola avenz Marchal. 

(Oats Gall Midge. Itonidide [Cecidomyiide]; Diptera.) 

Host: Oats. 

Injury: Forms galls in the stems. 

Description and biology: Fly black, marked with red, with a band of silver-gray 
hairs on each side; length 3.2mm. Has two generations. 

Distribution: France. 

Soraver, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, p. 449, fig. 

Wy (ex 
*Phytophaga (Mayetiola) destructor Say. 

(Hessian Fly. Itonidide [Cecidomyiide]; Diptera.) 

The well-known Hessian fly is a conspicuous example among our imported pests. 
It is now distributed over Asia, Europe, and North America. 

Porricondyla cerealis Sauter. 

(Grain Maggot. Itonidide [Cecidomyiide]; Diptera.) 

Hosts: Barley, oats, rye, spelt. 

Injury: Occasionally injurious. Breeds behind the leaf sheath. 

Description and biology: Fly, antennze 13-jointed, thorax black, abdomen red, 

length 2.2mm. Maggot, 3 mm. long, chrome red. 
Distribution: Germany. 

Soraver, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, p. 441. 

Hylemyia coarctata Fallen. 

(Wheat Bulb Fly. Anthomyide; Diptera.) 

Hosts: Rye, wheat, barley. 

Injury: Feeds in the stems; very destructive. 

Description and biology: Fly yellowish gray, strongly bristled; thorax without 
stripes; abdomen with dark median stripe; antenne black; length 7 mm. Maggot 

yellowish, 6 mm. long. (See plate xxix figs. 7, n.) 
Distribution: Middle and north Europe. One specimen is recorded from Colorado. 

Soraver, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, pp. 431, 432, 

fig. 263. 
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Hydrellia griseola Fallen. 

(Grain Leaf Miner. Ephydride; Diptera.) 

Hosts; Barley, oats, grasses. 

Injury: Mines the leaves. 

Description and biology: Adult fly metallic brown, thickly dusted with gray; under- 

sides and palpi yellow; antennz black, face and beak brown; 2.75 mm. long. Larva 

2 mm. long. 

Distribution: Europe. 

Soraver, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1918, vol. 3, pp. 408, 409, 

fig. 254. 
Camarota flavitarsis Meigen. 

(Grain Fly. Oscinide; Diptera.) 

Hosts: Wheat, grasses. 

Injury: Bores in stems. 
Description and biology: Fly, blue black, undersides white, length-2.5 mm. Larva 

and pupa with two large stigmal hooks at apex. 
Distribution: France. 

Soraver, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, pp. 412, 413. 

Chlorops tzniopus Meigen. 

(Straw Fly. Oscinide; Diptera.) 

Hosts: Wheat, rye, barley, grasses. 

Injury: Bores in the stems of grains. 
Description and biology: Fly, yellow, with three black lines on thorax, four black 

cross bands on abdomen and black antenne; length, 3-4 mm. Maggot, yellowish 

white, 5-7 mm. long. Winters in stem near roots. 
Distribution: Europe. 

Soraver, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, pp. 412, 413. 

*Oscinis frit Linnzus (Oscinis pusilla Meigen). 

(Frit Flies. Oscinide; Diptera.) 

Hosts: Oats, barley, wheat, rye. 

Injury: Mines the stems of grains. Serious pests. 

Description and Biology: Adult fly, shining black, metallic. Larva, white, legless. 
Mines the stems and roots. 

Distribution: Europe, America. 

Soraver, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, p. 410, 411. 

B. OTHER IMPORTANT GRAIN INSECTS. 

HEMIPTERA. 
Lygzidz. 

Nysius vinitor Bergroth; Australia. (See Fruit.) 

Jassidz. 

Jassus sexnotatus Fallen of Germany is a very injurious insect to wheat, barley, oats, and grasses. 

The eggs might be imported with straw during the winter. This is a bright-yellow leaf hopper with 

black markings, measuring about 3.75 mm. in length. 

THYSANOPTERA. 

Haplothrips tritici Kurdjumov, the Europe grain thrips; Europe; often winters in wheat stubbles. 
(See pl. XX1X, fig. d.) 

Haplothrips aculeata Fabricius (see pl. X XIX, figs. a,b) and Limothrips denticornis Haliday; Europe; 

attack grain. (See pl. X XIX, fig. c.) 
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COLEOPTERA. 
Carabidez. 

Zabrus gibbus Fabricius of Europe attacks wheat, oats, rye, and barley, in both its adult and larval 
stages. It is a shining black beetle with piceous antennz and legs, measuring 15 mm. in length 
and 6mm. in breadth. The adults hide during the day and feed at night on the grain. They might 
easily be imported. 

Elateridz. 

Agriotes lineatus Linnzeus. (See Tobacco.) 

Cerambycide. 

Calamobius marginellus Fabricius; Europe; bores in stems of wheat. 

Chrysomelidz. 

Phyllotreta vittula Redtenbacher. (See Rape.) 

Brachyrhinidz. 

Diaprepes abbreviatus Linozeus; West Indies. (See Sugar cane.) 

LEPIDOPTERA. 

Noctuidz. 

Oria musculosa Hiitbner; Russia; very destructive, winters in egg stage in stubble. (See pl. XXIX, 
figs. e, g.) 

' Hadena secalis Bjerk; Europe; bores in stalks. 

Trachea basilinea W. V.; Europe; injures wheat, rye, and other grains. (See pl. X XIX, figs. f, h.) 

Pyralidz. 

Chilo simpler Butler; India, Formosa; attacks millet. (See Sugar Cane.) 

Dichocrocis punctiferalis Guénée; Queensland; attacks millet. (See Corn.) 

Phycitidz. 

Anerastia botella Zuk.; Europe; injurious to rye, wheat, and other cereals 

DIPTERA. 
Oscinidz. 

Chlorops lineata Fabricius; a tiny reddish frit fly of Europe which breeds in stems of wheat. 

Opomysa florum Fabricius, a small fly of Europe which breeds during the winter in the lower parts of 

the stems of wheat. It is 4.5 mm. long, pale yellow or reddish yellow in color. 

Itonididz (Cecidomyidz). 

Clinodiplosis mosellana Géhin; Europe; breeds in stems of wheat and rye. 

HYMENOPTERA, 
Cephididz. . 

* Cephus pygmaeus Linnzeus of Europe bores in the stems of wheat, rye, timothy, and other cereals and 

grasses hibernating as a larva in the lower part of the stem or root. It could easily be imported in 

straw. The larva is legless. The adult is a black wasplike insect with yellow markings, measuring 

7mm. in length. 

Trachelus tabidus Linnzus; Europe; bores in stems. (See pl. X XIX, figs. 1, m.) 

Chalcididae. 

Isosoma noriale Portschinski is a very injurious chalcid pest of grain in Russia. The larve pass the 

winter in the stems. (See pl. XXIX, fig. k.) 

GRANADILLA. 

(Passiflora quadrangularis. Passifloracez. ) 

A tropical American vine valuable as a climber and also for its fruit. 

DIPTERA. 
Trypetidz. 

Dacus passiflore Froggatt; Fiji. (See Fruit.) 

Dacus psidii Froggatt; Fiji. (See Fruit.) 

Dacus xanthodes Broun; Fiji. (See Fruit.) 

Ceratitis capitata Wiedemann. (See Fruit.) 

Ceratitis punctata Wiedemann; Africa. (See Fruit.) 

LEPIDOPTERA. 
Pyralidz. : 

Dichocrocis punctiferalis Guénée; Queensland. (See Corn.) 
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GRAPE. 

(Vitis spp. Family Vitacez.) 

Fruit-bearing vines valued both for the fruit itself and for the wines derived there- 

ag A. BETTER KNOWN GRAPE INSECTS LIKELY TO BE IMPORTED. 

* Eriophyes vitis Landois. 

(Grape Blister Mite. Eriophyidze; Acarina.) 

Hosts: Vitis vinifera, V. vesuviana, V. carinthiaca, V. arizonica, V. xstivalis. 

Injury: Causes much damage to the vine. 
Description and biology: Four-legged blister mite which attacks the leaves, buds, 

flowers, and berries of the grape. 

Distribution: Europe, Armenia, North America. 

Soraver, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, pp. 119, 

120, figs. 94, 95. 
Anomala vitis Fabricius. 

(Grape Anomala. Scarabzeidz; Coleoptera.) 

Host: Grape. 

Injury: May be serious. 
Description and biology: Adult, length 12-17 mm.; green, violet or azure; body oval; 

head, prothorax, and scutellum punctate; elytra convex with distinct longitudinal 

strie. Occurs in June and July; crepuscular; feeds on foliage of the vine. Pupates 

in soil in May; stage requires about a month. Larva feeds on roots of grass and the 

vine. Feeds about a year and a half. Egg oblong, hatches in about 15 to 20 days. 

Distribution: Middle and eastern Europe. 

Strvestri, F. Dispense di Entomologia Agraria, 1911, p. 310. 

Sinoxylon perforans Schrk.; Sinoxylon sexdentatum Olivier. 

(Grape-vine Flat-headed Borers. Bostrychide; Coleoptera.) 

Species: S. perforans; Tirol, Italy, grape; Europe, oak, elm, horse chestnut. S. 

sexdentatum; Spain, grape; South France, Quercus sessiliflora. 
Injury: Bore in the stems, branches, and trunk; sometimes causing very serious 

injury. 

Soraver, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, p. 489. 

Vesperus spp. 

(Grape Borers. Cerambycidz; Coleoptera.) 

Species: V. xatarti Dufour; France; grape. V. luridus Rossi; Italy; grape. V. 

strepens Fabricius; France; grape, rose, forest trees. V. mauretanicus Dry; Algeria, 

Spain; grape, olive. 
Injury: Bore in stems. 

Soraver, P. Handbuch der Pflanzenkrankheiten, 3d ed., 19138, vol. 3, p. 498. 

+ Bromius obscurus Linneus. 

(Grape Root Worm. Chrysomelide; Coleoptera.) 

Hosts: Grape, Epilobium, etc. 
Injury: Sometimes serious. Attacks both the roots and the growing parts of the 

vine. 
Description and biology: The species has two varieties, obscwrus, which is black, and 

vitis Fabricius, which is brown. The eggs are laid in crevices beneath the inner 
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layers of bark on old wood, and also on leaves, in clusters of 4 to 30. Eggs yellowish 

white, elongate cylindrical. Larva white, with yellowish-brown head, short legs. 

Pupa white, formed in earthen cell. The larva feeds on the roots several feet under 
ground, doing much damage. The adults feed on the foliage and fruit. 

Distribution: Europe, Asia, North Africa, and introduced into California. 

SoravER, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, pp. 512, 513. 
QuayLE, H. J. California Agr. Exp., Sta. Bul. 195, 25 pp., 18 figs. 

Haltica ampelophaga Leesb. 

(Vine Flea-beetle. Chrysomelide; Coleoptera.) 

' Hosts: Grape, willow. 

Injury: Serious. Defoliation. 

Description and biology: Adult, length 4mm.; brilliant green, sometimes deep blue- 

green. ‘Two generations, first appearsin April (France), feeds on leaves. Pass winter 

as adults at bases of vines, in bark, etc. Pupatein soil. Larva, length 6 mm., black; 

Fic. 65.—Vine flea-beetle (Haltica ampelophaga): Adult, larva, and injury. (v. Rendu.) 

feeds on leaves, flowers, and shoots. Larval period of first generation about a month. 

£9gs clear yellow, oblong; placed on under surface of leaves in clusters of about 30. 

(See text fig. 65.) 

Distribution: France, Italy, Spain, Algiers. 

Montittot, L. Les Insectes Nuisibles, 1891, p. 116. 

GuENAUX, G. Entomologie et Parasitologie Agricoles, 1904, p. 340. 

SoravEr, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, pp. 523, 524. 

Scelodnota strigicollis Motschulsky. 

(Chrysomelidz; Coleoptera.) 
Host: Grape. 

Injury: Serious pest. 

Description and biology: Probably similar to grape rootworm. 

Distribution: India. ’ 

Maxwett-Lerroy, H. F. Indian Insect Life, 1909, p. 359. 

Brachyrhinus (Otiorhynchus) spp. 

(Grape Root Weevils. Brachyrhinide (Otiorhynchide); Coleoptera.) 

The weevils of this genus breed at the roots of plants and are very destructive as 
adults, often defoliating vineyards. 
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Species: B. raucus Fabricius; Germany, France; adults attack foliage of apple, pear 

cherry, grape. B. singularis Linnzeus; Europe (England); adults attack grape, 
grafted fruit trees, oak, rose, hops, Rhododendron, pines, gherkins, spruce, and straw- 

berries. B. turca Boheman; Russia; breeds at the roots of grape. *B. sulcatus 

Fabricius; Europe, introduced into America and Australia; breeds at the roots of 

grape, strawberry, and many other plants and is a very destructive pest. B. populeti 

Boheman; Hungary; adults injurious to grape. B. ligustici Linneeus; Europe; attacks 

grape, peach, hops, beans, beets, asparagus, lucerne. Breeds at the roots and is very 

destructive. B. armatus Boheman, B. asphaltinus Germar, B. corruptor Host., B. 

globus Boheman, B. teretirostris Stierlin and B. tristis Scopoli are also recorded from 
grape. 

Description: These weevils are practically all black, oval, fairly large, with broad 

blunt beaks. 

Soraver, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, pp. 541-543, 
Bare@aau, P. Rassegna Biologia Rincofori Europei, 1883-1887. 

Boarmia gemmaria Brahm, 

(Geometridee; Lepidoptera. ) 

Hosts: Grape, wild honeysuckle, rose. 

Injury: Very injurious. Defoliation. 

Description and biology: Adult, wings 19-20 mm.; brownish gray with white mark- 

ings. Larva, grayish brown in color, with dark yellow and black spots and dark 

wavy side lines; occurs in July; winters in sheltered places. Pwupates during spring 

in ground. 

Distribution: Europe. 

Soraver, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, p. 338. 

Cryptoblabes gnidiella Mill. 

(Pyralidze; Lepidoptera. ) 

Host: Grape. 

Injury: To fruit. 

Description: Adult, wings lead gray, two diagonal whitish stripes between which 

are blackish spots. Larva, length 14 mm., dirty brown with broad, dark side stripes. 
Feeds on unripe grape berries. 

Distribution: Southern Europe, Egypt. 

Soraver, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, p. 311. 

Sciopteron regale But. 

(Grape Gun Worm, Sesiidee; Lepidoptera. ) 
Host: Grape. 

Injury: Bore in canes of the grape; very destructive in Japan. 

Description and biology: Adult moth, about 18 mm. long and with wing expanse of 

37 mm.; general color orange and black. Larva, 18 to 25 mm. long, yellow, feet and 

head darkish brown. Pupa, about 18 mm. long, rich amber brown in color. 
Distribution: Japan. 

MaskeEw, F. Cal. State Hort. Com. Monthly Bulletin, vol. 2, No. 10, 1913, p. 677. 

Clysia ambiguella Hiibner. 

(The Cochylis. Tortricidxe; Lepidoptera.) 
Host: Grape. 

Injury: Very serious to blossom clusters and fruit. One of the worst grape pests of 
Europe. 

55266—17-—9 
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Description and biology: Adult, wing expanse 14-15 mm.; forewing yellow, with a 

large dark brown transverse band; hindwing gray. Two generations. First occurs at 

time of flowering of grape; second generation in early August (France). Pupates in 

early winter under bark scales, in crevices of grape stakes, etc. Larva, length 12mm., 
at first whitish, later taking on a rose color. Egg placed singly on blossom clusters 

and on grapes. (See text fig. 66.) 

Distribution: Europe, Asia Minor, Japan, India. 

Montitiot, L. Entomologie et Parisitologie Agricoles, 1904, p. 335. 

Polychrosis botrana Schiffermiller. 

(The Pyralid of the Vine. Tortricids; Lepidoptera.) 

Host: Grape. 

Injury: Very injurious. Attacks grape blossoms and fruit. 

Description and biology: Adult, wing expanse 12 mm.; forewings pale yellow with 

three transverse brown lines; hind wings grayish brown. Three annual generations. 

Pupa brown. Larva, length, 
lem.; green in color. Eggs 

deposited on berries and on 

blossom clusters. (See text 
fig. 67.) 

Distribution: Germany, 

Austria-Hungary, Switzer- 
land, France, Italy, Asia 
Minor. 

Monrtitutot, L. Les Insectes 

Nuisibles, 1891, p. 120. 

GuENAUX, G. Entomologie 
et Parasitologie Agricoles, 
1904, p. 340. 

IMPORTANT GRAPE 
INSECTS. 

HEMIPTERA. 

Coccide: 
Armored— 

Aspidiotus ( Evaspidiotus) labia- 
taruwm Marchal; Corsica, Italy. 

Aspidiotus (Pseudaonidia) arti- 

culatus Morgan; West Indies. 

Fic. 66.—Grape worm ( Clysia ambiguella): Adult, pup, larve, Aspidiotus (Pseudaonidia) tes- 

egg, and injured grapes. (Silvestri, Sorauer.) serata De Charmoy; Mauri- 
tius, Mexico, Antigua. 

A spidiotus ( Chrysomphalus) pedroniformis Cockerelland Robinson; Philippines; Vitis vinifera. 

Aspidiotus (Pseudaonidia) fossor Newstead; Barbados. 

Aspidiotus ( Targionia) vitis Signoret; France, Algiers, Germany, Italy, Sicily. 

Chionaspis vitis Green; Ceylon, Japan. 

Unarmored— 

Cryptinglisia lounsburyi Cockerell; on roots; Cape Colony. 

Gueriniella serratule Fabricius; Algeria; Europe. 

Icerya palmeri Riley & Howard; Mexico. 

* Lecanium persicz Fabricius; Australia, France, Italy, Caucasus, California. 

Lecanium vini Bouché; France. 

Neolecanium silveirai Hempel; on roots; Brazil. 

* Palxococcus rose Riley & Howard; Jamaica. 

Pseudococcus filamentosus Cockerell; Japan, Hawaii. 

Pseudococcus subterrancus Tempel; on roots; Argentina. 

Pseudococcus vitis Niedielski; North Africa, France, Europe, Palestine. 

Pulvinaria vinifera King. 

Rhizecus falcifer Kiinckel; France, Algeria. 

Solenococcus murate Kuwana; Japan. 

Lygeide. 

Nysius vinitor Bergroth; Australia. (See Fruit.) 
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COLEOPTERA. 

Buprestide. 

+ Agrilus viridis Linneeus; Europe. (See Oak.) 

Scarabeidz. 

Adoretus umbrosus Fabricius; Pacific Islands. (See Rose.) 

Cerambycidez. 

Cerambyx miles Bon.; Austria; bores stems of Vitis vinifera. 

Heterachthes eneolus Bates; Mexico; bores stems of Vitis vinifera. 

Curculionide. 
Orthorrhinus kluggi Schénherr; Victoria; bores in canes. 

LEPIDOPTERA. 

Tortricidz. 

Capua angustiorana Haworth; Europe, Asia, Africa. 

(See Apricot.) 

Zygzenide. 

Ina ampelophaga Boyle; Europe, Caucasus, Pales- 

tine; attacks buds and leaves. 

DIPTERA. 

Trypetidz. 

Ceratitis capitata Wiedemann, attacks Vitis vinifera. 

(See Fruit.) 

Itonididz. 

Contarinia viticola Riibsaamen; Europe; breeds in 

buds and flowers. 

GUAVA. 

(Psidium guajava, etc. Family Myrtacez.) 

Evergreen trees and shrubs of tropical 

and subtropical America, yielding delicious 

fruits. Several species are grown in Florida 

and California. 

IMPORTANT GUAVA INSECTS. 

HEMIPTERA. 

Coccide. 

Armored— 

* Aspidiotus (Pseudaonidia) articulatus Green; Ja- 

maica. 

Aspidiotus (Pseudaonidia) trilobitiformis Green; Cey- 

lon. (See citrous.) 

* Parlatoria ziziphus Lucas; Philippine Islands. 

Chionaspis (Phenacaspis) megaloba Green; Ceylon. 

Unarmored— 

Cardiococcus umbonatus Cockerell; Mexico. 

Ceroplastes campinensis Hempel; Brazil. 

Ceroplastes grandis Hempel; Brazil. 

Ceroplastes psidii Chavannes; Brazil, Europe. 

Ceroplastes singularis Newstead; British East Africa, Uganda. 

Ceroplastes vinsonii Signoret; Mauritius. 
Coccus acuminatus Signoret; Hawaii, Ceylon. 

Coccus viridis Green; Uganda, India, Mauritius, Ceylon, Brazil. 

Eriococcus coriaceus Maskell; Victoria, New South Wales, Queensland. 

Icerya montserratensis Riley & Howard; New South Wales; Psidiwm pomiferum. 

Icerya seychellarum Westwood; Mauritius. 

Inglisia conchiformis Newstead; Uganda. 

Pseudococcus grandis Hempel; Brazil. 

Pseudococcus virgatus Cockerell; China, Japan, Jamaica. 

Pseudokermes nitens Hempel; Brazil. 

Pulvinaria cupaniz Cockerell; Jamaica. 

Pulvinaria ficus Hempel; Brazil, Barbados, Montserrat, Antigua, St. Kitts. 

Saissetia discoides Hempel; Brazil. 

Saissetia psidii Green; Ceylon. 

FIG. 67.—Grape pyralid (Polychrosis botrana): 

Adult, larvee, pupa, egg, and injured grape. 

(Silvestri.) 
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Aleyrodidz. 

Aleurodicus cocois Curtis; West Indies, Mexico, Central and South America, attacks Psidiwm guajava. 
(See Coconut.) 

THYSANOPTERA. 

* Heliothrips rubrocinctus Giard; West Indies, Ceylon, Uganda, Florida, attacks Psidiwm guajava. (See 

Fruits.) 

COLEOPTERA. 

Brachyrhinide. 

Diaprepes abbreviatus Linnzeus; West Indies. (See Sugar cane.) 

LEPIDOPTERA. 
Lycenide. 

Virachola insocrates Fabricius; India; bores in fruit. (See Fruit.) 

Pyralidz. 

Dichocrocis punctiferalis Guénée; Queensland. (See Corn.) 

Lasiocampide. 

Suana concolor Walker; Java. 

DIPTERA. 
Trypetide. 

Anastrepha fraterculus Wiedemann, attacks Psidium guajava. (See Fruit.) 

Anastrepha serpentina Wiedemann, fruit fly; Lesser Antilles; attacks Psidium guajava. 

Anastrepha ludens Loew; Mexico. (See Fruit.) 

Ceratitis capitata Wiedemann; attacks Psidium cattleianum and P.guajava. (See Fruit.) 

Ceratitis punctata Wiedemann; Africa. (See Fruit.) 

Ceratitis anonae Graham; Africa. (See Fruit.) 

Dacus psidii Froggatt; Fiji. (See Fruit.) 

Dacus ranthodes Broun; Fiji. (See Fruit.) 

Dacus diversus Coquillett; India. (See Fruit.) 

HAWTHORN; MEDLAR. 

(Mespilus spp. [Crataegus]. Family Rosacee. ) 

Small fruit-bearing trees and shrubs of the northern hemisphere, grown mainly as 

ornamental shrubbery. 

IMPORTANT HAWTHORN INSECTS. 

ACARINA. 
Eriophyide. 

Eriophyes goniothorax Nalepa, blister mite; England; attacks leaves of Mespilus oryacantha. 

HEMIPTERA. 
Coccidz: 

Armored— 

Aspidiotus (Diaspidiotus) pyri Lichtenstein; Europe; Mespilus heterophylla, “. oxyacantha. 

Diaspis lepérii Signoret; Europe; Mespilus monogyna. 

Unarmored— 

Ceroplastes rusci Linnzeus; Europe. 

* Lecanium bituberculatum Targioni-Tozzetti; Europe; Oregon; Mespilus monogyna, M. oxryacantha. 

Lecanium coryli Linneeus; Europe; Mespilus coccinea, M. germanica, M. monogyna, M. oxyacantha, 

M. pyracantha. 

Pulvinaria betulae; Europe; Mespilus germanica, M. monogyna, M. oxyacantha. 

COLEOPTERA. 
Curculionide. 

Magdalis cerasi Linneeus and M. pruni Linnseus; Europe; breed under bark. 

Magdalis barbicornis Latreille; Europe. (See Apple.) 

LEPIDOPTERA. 
Geometridz. 

Hibernia aurantiaria Esp., H. defoliaria Linnzeus and H. marginaria Borckh; Germany; defoliators. 

Lymantriide. 

Dasychira pudibunda Linneeus and * Ewproctis chrysorrhea Linnseus; Europe; defoliators. (See Fores’ 

defoliators. ) : 

Lasiocampide. 

Gastropicha quercifolia Linnzeus; Europe. (See Fruit.) 

Hyponomeutide2. 

Argyresthia nitidella Fabricius; England. (See Plum ) 
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DIPTERA. 
Trypetidz. 

Ceratitis capitata Wiedemann. (See Fruit.) 

HYMENOPTERA. 
Tenthredinidz. 

Macrophya punctum-album Linneus; Russia; sawfly. 

Priophorus padi Linnzeus; Europe (See Plum.) 

LITERATURE. 

SORAUER. P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3. 

LINDINGER, L. Die SchildJiiuse (Coccidee), 1912 

HAZEL; FILBERT; COBNUT. 

(Corylus spp. Family Corylacez. ) 

Valuable nut-bearing shrubs or rarely trees of America, Europe, and Asia, some- 

times used for shrubbery. 

A. HAZEL INSECTS LIKELY TO BE IMPORTED. 

Eriophyes avellanz Nalepa; Eriophyes vermiformis Nalepa. 

(Hazelnut Blister Mites. Family Eriophyide; Acarina. ) 

Hosts: Corylus avellana, C. tubulosa. 

Injury: Cause galls on buds. Serious in England. 
Description and biology: Four-legged blister mites which form galls in the spring 

and summer buds. Very easy to introduce on nursery stock. 

Distribution: England, Europe. 

Soravuer, P. Handbuch der Pflanzenkrankheiten, 1913, 3d ed., vol. 3, p. 118, 

fig. 93. 
Oberea linearis Linnus. 

(Cerambycid; Coleoptera. ) 

Hosts: Hazelnut, walnut. 

Description and biology: Adult, beetle occurs from May on. A generation in two 

years. The larva eats pith and wood and pupates in earth. Eggs are placed singly 

under young bark. After oviposition the female rings the twig. 

Distribution: Europe. 

Sorauer, P. Handbuch der Pflanzenkrankheiten, 1913, 3d ed., vol. 3, p. 507. 

Curculio nucum Linnzus (Balaninus). 

(Nut Weevil. Curculionids; Coleoptera. ) 

Hosts: Hazelnut, filbert, cob, oak. 

Injury: Causes nuts to fall prematurely. 

Description and biology: Adult, length 8 mm.; color tawny brown to chocolate 

brown, densely clothed with golden-brown pubescence; has unusually long snout; 

occurs in June and July (England). Flies in bright weather. Pupa creamy white, 

pupates in soil. Larva length rather more than 8 mm.; creamy white; passes winter 

in cell in ground. Eggs are deposited singly, deep in nut. Incubation requires 8 or 

10 days. (See text fig. 68.) 

Distribution: Europe. 

THEOBALD, F. V. Insect Pests of Fruit, 1909, p. 299. 
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Laspeyresia amplana Hiibner (Carpocapsa.) 

(Nut Tortrix. Tortricide; Lepidoptera.) 

Hosts: Hazelnut, walnut. 

Injury: To fruit. 

Description and biology: Forewing cinnamon colored, with large light spots on both 
sides darkened by brown spots on the inner margin. Flies in J uly (Germany). Larva, 
dirty white; head and back darker; bores into the nuts; overwinters in soil, pupating 
in spring. Eggs deposited on unripe nuts. 

Distribution: Europe. 

SoraverR, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, p. 276. 

Henscuer, G. A. O. Die Schiidlichen Forst- und Obstbaum-Insekten, 1895, p. 432. 
B. IMPORTANT HAZEL ‘IN- 

SECTS. 
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Fic. 68.—The nut weevil (Curculio nucwm): Adult puncturing Athous subfuscus Miiller, wire- 

nut. (Guenaux.) worm; Europe; injures nuts 

and seedlings. 
Cerambycide. 

Oberea linearis Linnzeus; Europe; bores in pith of nursery stock. 

Chrysomelidz. 

Haltica quercetorum Foudr.; Europe; leaf beetle. (See Oak.) 

Curculionidz. 

Magdalis carbonaria Linnzeus; Europe; bores in trunks. (See Birch.) 

LEPIDOPTERA. 
Geometridz. 

Anisopteryx zscularia Schiffermiller; Europe; feeds on foliage. 

Lymantriidz. 

Dasychira pudibunda Linneeus, and * Lymantria monacha Linneus; Europe; defoliators. (See Forest 

defoliators. ) 

Notodontidz. 

Phalera bucephala Linnzeus; Europe. (See Forests.) 

Tortricidz. 

Laspeyresia grossana Haworth ( Carpocapsa); Europe. (See Beech.) 

Hyponomeutide. 

Argyresthia ephippella Fabricius; Europe. (See Plum.) 

HYMENOPTERA. 
Tenthredinide. 

Monoctenus juniperi Linneus; Europe; sawfly feeds on foliage. 
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LITERATURE. 

SoRAUER, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3. 

NUsstin, Otto. Leitfaden der Forstinsektenkunde, 2d ed., 1913. 

Hess, R. Der Forstschutz, 1900, vol. 2. 

LINDINGER, L. Die Schildliuse (Coccide), 1912. 

HEMLOCK SPRUCE. 

(Tsuga spp. Family Pinacee.) 

Ornamental evergreen trees, very useful for parking, native of North America, 

East Asia, and the Himalayas. For convenience the insect pests are arranged under 

Conifers. 
HEMP. 

(Cannabis sativa Linneus. Family Urticaceze.) 

A native of Asia cultivated for the fiber obtained from its stems. Also used as an 

ornamental plant. 
IMPORTANT HEMP INSECTS. 

COLEOPTERA. 
Chrysomelidz. 

Psylliodes attenuata Koch; Europe. (See Hops.) 

LEPIDOPTERA. 

Pyralidz. 

Pyrausta nubilalis Hiibner; Europe. (See Grain.) 

HOPS. 

(Humulus lupulus Linneus. Family Urticacez.) 

Vines cultivated in Europe and America for the hops, which are used in the brew 

ing of beer. 

A. BETTER KNOWN HOPS INSECTS LIKELY TO BE IMPORTED. 

Psylliodes attenuata Koch. 

(European Hop Flea-Beetle. Family Chrysomelidz; Coleoptera.) 

Hosts: Hops, hemp, stinging nettle. 

Injury: Feeds on foliage. The larva is supposed to breed in the cones of the hops. 
Distribution: Europe (Russia, England). 

Soraver, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, p. 522. 

Hepialus humuli Linnzus. 

(Hop Root Borer. Hepialidee; Lepidoptera.) 

Hosts: Hops, potato, rape, corn, sorrel, dandelion. 

Injury: Bores in the roots. 

Description and biology: Moth, wing expanse 43-68 mm.; male above silvery white, 

beneath brownish gray, female clay yellow, with pale brick-red marks on forewings. 
Larva yellowish, spotted with black, with dark head; thoracic shield and spots on 

second and third segments yellowish brown; 50-55 mm. The larva breeds in the 
roots. 

Distribution: Europe. 

Soraver, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, p. 320. 

Cecidomyia humuli Theobald. 

(Hop Midge. Itonididz [Cecidomyide]; Diptera.) 

Host: Hops. 

Injury: Attack the catkins. 
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Description and biology: Fly very small; larve white. 

Distribution: England. 

Soraver, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, p. 443. 

Agromyza frontalis Meigen. 

(Hop Leaf Miner. Agromyzide; Diptera.) 
Host: Hops. 

Injury: Mines the leaves. 

Fic. 69.—Needle-nose hop-bug ( Calocoris fulvomaculatus): a, Adult; b, early stage of nymph; c, 4th inst ar 

nymph; d, 5thinstarnymph. (Theobald.) 

Description and biology: Pupates in the soil. 

Distribution: Europe. 

SoravueR, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, p. 406. 

B. OTHER IMPORTANT HOPS INSECTS. 

HEMIPTERA. 
Miridae (Capsidz). 

a.ocor sfulvomaculatus: Needle-nosed hop bug; Europe; sucks juices. (See text, fig. 69.) 
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COLEOPTERA. 
Chrysomelidz. 

Phyllotreta nemorum Linnzus; Europe. (See Crucifers.) 

Elateridz. 

Agriotes lineatus Linneus. (See Tobacco.) 

LEPIDOPTERA. 
Pyralidz. 

Pyrausta nubdilalis Hiibner; Europe; bores in stems. (See Grain.) 

Noctuidz. 
Hypena rostralis Linnzeus; Europe; feeds on foliage. 

LITERATURE. 

THEOBALD, F. V. Text Book of Agric. Zoology, pp. 260-262, figs. 150, 159. 1913. 

REMISCH, Fr. VON. Zeitschr. f. Wiss. Insekten biol., band. 13, heft 9, pp. 331-333; heft 10, pp. 363-368. 1908. 

HORNBEAM. 

(Carpinus betulus L., etc. Family Betulacee.) 

Hard-wooded trees much used in tool making. Occur in Europe, Asia, and 

America. 
IMPORTANT HORNBEAM INSECTS. 

HEMIPTERA. 
Coccidz: 

Unarmored— 
Pulvinaria betulex Linnzeus; Lecanium coryli Linneeus, and Lecanium pulchrum Marchal; Europe. 

COLEOPTERA. 
Anobiidz. 

Xestobium rufovillosum DeGeer; Europe; bores in the wood. 

Ptilinus pectinicornis Linnzus; Europe; bores in the wood. 

Elateridz. 
Athous subfuscus Miiller; wireworm; Europe; injures fruit and seedlings. 

Scarabeide. 
Amphimallon solstitialis Linnzeus; Europe; the larve injure the roots of small plants while the adults 

injure the shoots. 
Melolontha hippocastani Fabricius, and M. melolontha Linneus; Europe; larve injure roots of seed- 

lings. 

Scolytide. 
Anisandrus dispar Fabricius; Europe; galleries wood. 

Scolytus carpini Ratzeburg; Germany; galleries in bark, bast, and sapwood. 

Xyloterus domesticus Linnzeus; Germany; galleries in bark and sapwood. 

LEPIDOPTERA. 

Geometride. 

Hibernia defoliaria Linneus and H. marginaria Borckh.; Europe; defoliators. 

Lymantriide. 

Dasychira pudibunda Linneeus; * Euproctis chrysorrhoca Linnzeus, + Lymantria monacha Linnus, 

+ Porthetria dispar Linnzeus, Porthesia similis Fuessly; Europe; defoliators. (See Forest defoliators.) 

LITERATURE. 

LINDINGER, L. Die Schildliuse (Coccide). 1912. 

Hess, R. Der Forstschutz, 1900, vol. 2. 

Nusstin, O. Leitfaden der Forstinsektenkunde, 2d ed. 1913. 

HORSE-CHESTNUT; BUCKEYE. 

(Aesculus spp. Family Sapindacez. ) 

Ornamental trees and shrubs, desirable for shade trees, occurring in North America, 

Asia, Europe. 
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A. HORSE-CHESTNUT INSECT LIKELY TO BE IMPORTED. 

* Zeuzera pyrina Linneus. 

(Horse-chestnut Borer. Cosside; Lepidoptera.) 

Hosts: Elm, alder, ash, beech, birch, horse-chestnut, linden, maple, oak, willow, 

poplar, buckthorn, spindle tree, mountain ash. 

Injury: Bores in bark and wood of trees. 

Description and biology: Moth white, with steel-blue round spots; wing expanse 

50-70 mm. Larva yellowish, more flesh-colored when younger, with shining black, 
warts; head, thoracic shields and legs black. The larva bores in the wood and pupates 
in a cell of frass near the outside. 

Distribution: Europe, North Africa, and introduced into North America. 

Soraver, P. Handbuch der Pflanzenkrankheiten, 1913, 3d ed., vol. 3, p. 321. 

Hess, Ricnarp. Der Forstschutz, 1900, vol. 2, pp. 84, 85. 

Nussuin, Orro. Leitfaden der Forstinsektenkunde, 2d ed., 1913, pp. 321, 322, figs. 

273-275. 
B. IMPORTANT HORSE-CHESTNUT INSECTS. 

HEMIPTERA. 
Coccidz. 
Unarmored— 

Lecanium coryli Linnzeus; Europe; Aesculus hippocastanum, A. pavia. 

COLEOPTERA. 
Anobiide. 

Xestobium rufovillosum De Geer; Europe; bores in dead wood of standing and living trees. 

Bostrychidz. 

Sinorylon perforans Schr.; Europe; bores in branches. 

Scarabeidez. 

Melolontha hippocastani Fabricius and M. melolontha Linnzeus; Europe; larvz injure roots of seedlings. 

Cerambycide. 

Phymatodes lividus Rossi; Germany; bores in wood of felled trees and lumber. 

Ipide. 
Anisandrus dispar Fabricius; Germany; galleries in wood. 

LEPIDOPTERA. 
Geometridz. 

Anisopteryx escularia Schiffermiller; Europe; feeds on foliage. 

LITERATURE. 

Nuss.in, Orto. Leitfaden der Forstinsektenkunde, 2d ed., 1913. 

SORAUER, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3. 

HORSE-RADISH. 

(Radicula armoracia. Family Crucifere.) 

An herb cultivated for its roots. 

IMPORTANT HORSE-RADISH INSECTS. 

COLEOPTERA. 
Chrysomelide. 

Phyllotreta nigripes Fabricius, and P. armoraciz Koch; Europe, North America. (See Crucifers.) 

Phyllotreta atra Fabricius; Europe; flea beetle. 

LEPIDOPTERA. 
Pyralidz. 

Pionea forficalis Linnzeus; Europe. (See Cabbage.) 
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IRIS. 

(Iris spp. Family Iridacee.) 

Flowering herbs, propagated from rocts. 

IRIS INSECTS. 

DIPTERA. 
Syrphide. 

* Eumerus strigitus Fallen, Europe, New York; attacks tubers. (See Onion.) 

JICACO; COCOA PLUM. 

(Chrysobalanus icaco. Family Rosacez.) 

A tropical plant introduced into Florida. 

JICACO INSECTS. 

HEMIPTERA. 

Aleyrodidz. 

Aleurodicus cocois Curtis; West Indies, Mexico, Central and South America. (See Coconut.) 

DIPTERA. 
Trypetidz. 

Ceratitis giffardi Bezzi; Africa; attacks fruit of Chrysobalanus ellipticus. (See Fruit.) 

Ceratitis silvestrii Bezzi; Africa. (See Fruit.) 

JUNIPER; RED CEDAR. 

(Juniperus spp. Family Juniperacez. ) 

Ornamental evergreen trees or shrubs distributed throughout the extratropical 
regions of the northern hemisphere. The wood is used in finishing interiors of houses, 

for posts, and the manufacture of small articles, especially pencils. The fruit of 

J. drupacea is edible. Aromatic oils used in medicine are obtained from the fruit 

and branches of some species. 

Eriophyes quadrisetus F. Thoms. 

(Juniper blister mite. Eriophyide; Acarina.) 

Host: Juniperus communis. 

Injury: Causes deformations. 
Description and biology: A four-legged blister mite which forms gall-like swellings 

of the fruit and needle. Very easy to introduce on nursery stock. 

Distribution: Europe. 

INSECTS INJURIOUS TO JUNIPER. 

HEMIPTERA. 
Coccide. 

Armored— 

Aspidiotus maderensis Lindinger; Madeira; Juniperus cedrus. 

* Chionaspis striata Newstead; South Europe; Juniperus drupacea, J. fetidissima, J. macrocarpa, 

J. oxycedrus, J. phenicea. 

Cryptaspidiotus mediterraneus Lindinger; Algeria, Greece; Juniperus macrocarpa, J. phonicea. 

Diaspis atlantica Lindinger; Canary Islands; Juniperus phenicea. 

Diaspis visci Schrank; Europe; Juniperus canadensis, J. cedrus, J. chinensis, J. communis, J. drupacea, 

J. excelsa, J. macrocarpa, J. oxycedrus, J. phenicea, J. recurva, J. sabina, J. sphexrica, J. torulosa, 

J. virginiana. 

Lepidosaphes juniperi Lindinger; Anatolia; Juniperus excelsa. 

Unarmored— 

Pseudococcus vove Nassonow; Russia; Austria; Juniperus communis. 
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COLEOPTERA. 
Ipidez. 

Phleosinus thuje Perris; Europe; Juniperus communis. 

LEPIDOPTERA. 
Tortricidzx. 

Laspeyresia duplicana Zetterstedt; Europe. (See Conifers.) 

BIBLIOGRAPHY. 

LINDINGER, L. Die Schildliiuse (Coccide). 1912. 

ErcHHorr, W. Europ. Borkenkiifer. 1881. 

KAFIR CORN. 
See Sorghum. 

KALE. 
See Cabbage. 

KEI APPLE. 

(Aberia caffra.) 

A tree of Cape of Good Hope, introduced into California and Florida and quite 

hardy in southern California. A spring plant grown for hedges. The fruit is used 

as pickles or conserves. 
A KEI APPLE INSECT. 

DIPTERA. 
Trypetidz. 

Ceratitis capitata Wiedemann. (See Fruit.) 

KOHL-RABI. 

See Cabbage. 

KOLA; COLA. 

(Sterculia acuminata, Family Sterculiaceze.) 

Tropical African trees cultivated for the nuts. 

A. KOLA INSECTS. 

THYSANOPTERA. 

* Heliothrips rubrocinctus Giard; West Indies, Ceylon, Uganda, Florida. (See Fruits.) 

HEMIPTERA. 
Coccide. 

Lecanium catori Green; Algeria; on pods. 

LARCH. 

(Lariz spp. Family Pinacee.) 

Valuable ornamental and forest trees grown in the colder regions of Europe, Asia, 

and North America. JL. decidua (europxa), the European larch, yields turpentine 

and the bark contains tannin, used for tanning leather. For convenience the insect 

pests are arranged under Conifers. 

LETTUCE. 

(Lactuca spp. Family Composite.) 

A well-known genus of herbs grown for their edible foliage. 

IMPORTANT LETTUCE INSECTS. 

COLEOPTERA. 
Elateridz. 

Agriotes lineatus Linnzeus. (See Tobacco.) 
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LEPIDOPTERA. 
Pyralidz. 

* Pionea ferrugalis Hiibner; Europe, Asia, North America. (See Cabbage.) 

Noctuidez. 

Mamesira brassice Linneus; Europe; feeds on leaves. 

LINDEN; BASSWOOD; LIME. 

(Tiliaspp. Family Tiliacee.) 

Trees distributed generally throughout the northern temperate zone. The wood 

of several species is easily cut into veneers and is hence in much demand for light 
boxes for packing fruits, etc. They are valuable honey trees. 

A. LINDEN INSECTS LIKELY TO BE IMPORTED. 

Eriophyes tiliarius Connold; Eriophyes tiliz Nalepa. 

(Linden Gall Mites. Eriophyide; Acarina.) 

Host: Tilia europaea. ; 

Injury: The first-mentioned mite forms galls on the flower bracts, and the second 

on the leaves, but neither is of vital importance. 

Distribution: England. 

GILLANDERS, A. T. Forest Entomology, 1908, pp. 27, 28, 30, 31, fig. 26. 

B. IMPORTANT LINDEN INSECTS. 

HEMIPTERA. 
Coccide. 

Armored— 

Chionaspis salicis Linneeus; Europe. 

Unarmored— 

Lecanium coryli Linnzeus; Europe. 

Xylococeus filifer Loew; Europe; Tilia cordata, T. grandifloru. 

Pyrrhocoride. 

Pyrrhocoris apterus Linneeus; Germany; in all stages sucks the juices from the leaves, fruit, and stems. 

COLEOPTERA. 
Buprestidz. 

Agrilus viridis Linnzeus; Europe; bores in stems and branches. (See Oak). 

Lampra rutilans Fabricius, and L. undatus Fabricius; Europe; bore in bark and wood. 

Scarabeide. 
Melolontha hippocastani Fabricius and M. melolontha Linneeus; Europe; larvee injure roots of seedlings 

Ipide. 

Ernoporus caucasicus Lind.; bark beetle; Europe. 

Ernoporus tilix Panzer; bark beetle; Europe; Tilia parvifolia. 

Xyloterus domesticus Linnzus, and X. signatus Fabricius; ambrosia beetles. 

LEPIDOPTERA. 
Cosside. 

Cossus cossus Linnzeus, goat moth; Europe; bores in wood. (See Willow.) 

*Zeuzera pyrina Linneus; Europe; bores in wood. (See Horse-chestnut.) 

Noctuidz. 

Xylina socia Rott.; Europe. (See Plum.) 

Geometridz. 

Hibernia aurantiaria Esp., H. defoliaria Linnzeus, and H. marginaria Borckh.; Europe; defoliators. 

Lasiocampide. 

Eriogaster lanestris Linneeus; Germany; defoliator. 

Lymantriide. 

Dasychira pudibunda Linnzeus, *Lymantria monacha Linneeus, + Porthetria dispar Linneeus, and 

Porthesia similis Fuessly; Europe; defoliators. (See Forest defoliators.) 
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LITERATURE. 
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Hess, R. Der Forstschutz, 1898, 1900. 

LINDINGER, L. Die Schildlause (Coccide), 1912. 

LOQUAT. 

(Erobotrya japonica. Family Rosacee.) 

A fruit tree native of China and Japan, much planted in the Gulf States. The 

fruit occasionally reaches the northern markets. 

IMPORTANT LOQUAT INSECTS. 

HEMIPTERA. 
Coccide. 

Unarmored— 

Ceroplastes vinsonii Signoret; Mauritius; Reunion Island. 

LEPIDOPTERA. 
Lycenidz. 

Virachola insocrates Fabricius; India; bores in fruit. (See Fruit.) 

Pyralidez. 

Dichocrocis punctiferalis Guénée; Queensland. (See Corn.) 

DIPTERA. 
Trypetide. 

Ceratitis cupitata Wiedemann, fruit fly. (See Fruit.) 

Bactrocera tryoni Froggatt; Orient. (See Fruit.) 

MAHOGANY. 

(Swietenia mahogon. Family Meliacee.) 

A tropical tree of great importance in the furniture trade, offered by nurserymen of 

Florida and California. 

IMPORTANT MAHOGANY INSECTS. 

LEPIDOPTERA. 
Cossidz. 

Zeuzera coffee Nietner; Orient. (See Coffee.) 

Pyralidz. 
Hypsipyla robusta Moore; India; twig borer. 

MAIZE. 
See Corn. 

MAMMEE APPLE. 

(Mammea americana. Family Guttiferze.) 

Tropical fruit tree now cultivated in Florida and California, 

MAMMEE APPLE INSECTS. 

DIPTERA. 
Trypetidz. 

Ceratitis capitata Wiedemann. (See Fruit.) 

Dacus ranthodes Broun; Fiji. (See Fruit.) 

MANGEL. 

MANGO. 
See Beet. 

(Mangifera indica. Family Anacardiacee.) 

A much-cultivated fruit tree originating in the Orient and now extensively culti- 

vated in the West Indies and also in Florida and California. 
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A. BETTER KNOWN MANGO INSECTS LIKELY TO BE IMPORTED. 

Psylla cistellata Buckton. 

(The Mango Shoot Psylla. Psyllidee; Hemiptera. ) 

Host: Mango ( Mangifera indica). 

Injury: Injures terminal shoots by producing imbricated pseudo-cones of a bright 

green or yellow color in which the larval 

and pupal stages are passed. 

Description: Adult head small, eyes 

globose and prominent; abdomen deeply 

corrugated and ringed; general color of 

body shining pitchy black. 

Distribution: India. 

Bucrton,G. B. Indian Museum Notes, 

1896, vol. 3, No. 2, p. 91. 

Dinoderus distinctus Lesne. 

(Bostrychidz; Coleoptera.) 

Hosts: Mango, bamboo. 

Injury: Iniests branches. 

Description: Adult brown, with red- 

dish tinge at base of elytra. Marginal 

teeth of prothorax very small, the two 

middle ones longest. Length 3.5 mm, 

(See text fig. 70.) 

Distribution: India. 

MaxweE.i-Lerroy, H. Indian Insect 

Life, 1909, p. 316. 

STEBBING, E. P. Indian Forest Insects, Fig. 70.—Mango and bamboo borer (Dinoderus dis- 

; tinctus): Adults. (Maxwell-Lefroy. 1914, pp. 129, 130. SneRe): SS ee oe y-) 
Plocederus ruficornis Newman. 

(The Mango Bark Borer. Cerambycide; Coleoptera.) 

Host: Mango. 

Injury: Considered one of the most formidable pests of the Philippine Islands. 

Description and biology: Adult beetle 23 to 45 mm. in length with antenne longer 

than body; body dull blackish in color, antennze reddish brown, thorax with sharp 

spine on each side, legs of same rufous color as antenne, Eggs deposited singly on 

the bark or in crevices of wounds near lower part of the trunk. Larvex on hatching 
bore into the inner part of bark, where the entire grub stage is passed; pupate in a 

cavity made of grass. (See plate xxx.) 

Distrioution: Philippine Islands. 

Jones, C.R. The Philippine Agric. Review, 19138, vol. 6, No.3, pp. 118-124, pls. 24. 

Sternochetus gravis Fabricius. (Cryptorhynchus). 

(Northern Mango Weevil. Curculionidze; Coleoptera. ) 

Host: Mango. 
Injury: This is the common mango weevil of Northern India, and is liable to be 

introduced in seed. 
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Description and biology: Adult weevil rusty brown to blackish brown, mottled with 
grayish patches; length 9 mm. Beak long. The entire development takes place in 

the fruit, the larvee first feeding in the pulp, 

then entering the seed, (See text fig. 71.) 
Distribution: India (Bengal, Assam, United 

Provinces). 

STEBBING, E. P. Indian Forest Insects, Cole- 

optera, p. 436, fig. 289. 

Sternochetus mangiferz Fabricius. 

(Cryptorhynchus.) 

(Mango Weevil. Curculionide; Coleoptera.) 

Host: Mango. 

Injury: Serious enemy of mango, especially 

in Hawaii, where it is reported to have infested 

from 60 to 90 per cent of the crop. Liable to 

be introduced in seed, 

Description and biology: Adult weevil, varies 

from 6 to 8 mm. in length; when nearly de- 

Fig. 71.—Northern mango weevil (Sterno- veloped whitish pink in color, later changing 

eheeace unciies) Sail oe ee no to a dark brown with yellow markings; beak 
short, thick, and when at rest turned back 

beneath the thorax in a groove terminating between the first pair of legs. The egg is 

deposited in the fleshy part of the fruit, and on hatching the larva enters the seed, 

where it undergoes its entire development, vacating as an adult. 

a b 

Fig. 72.—The mango weevil (Sternochetus mangiferx): a, Adult weevil, from above; 6, same, from 

below. Much enlarged. (Marlatt.) 

Distribution: Inhabits all mango regions bordering Indian Ocean, East Indies 
including Philippines, Madagascar, Hawaii, Labuan, Straits Settlements, and South 

Africa. (Text figs. 72, 73.) 

Van Dine, D.L. Agr. Exper. Sta. Hawaii, Press Bul. 17, 1906. 
Maruatt, ©. L. .U.8. Dept. Agr., Bur. Entom., Circ, 141, 1911. 
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A DESTRUCTIVE MANGO INSECT. 

Mango bark borer (Plocederus ruficornis). a, b, Larvze; c ,cocoon; d, pupa; e, male; , female, 
(Jones.) 
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Dacus rarotonge Froggatt. 

(Raratonga Fruit Fly. Trypetide; Diptera.) 
Host: Mango. 

Injury: Larve feed in fruit. 

Description: Adult female length 9 mm., thorax shining black; wings hyaline; 

abdomen diamond shaped; anal segment and ovipositor yellow. 

Distribution: Raratonga, Cook Islands. 

Froacatt, W.W. Proc. Linn. Soc. New South Wales, 1910, vol. 35, pt. 4, p. 872. 

Dacus tongensis Froggatt. 

(Tonga Fruit Fly. Trypetide; Diptera.) 
Host: Mango. 

Injury: Bred from mangos imported into New Zealand. 

Description: Adult female length 9 mm.; head dull yellow; thorax black, no yellow 

a b 

Fic. 73.—The mango weevil (Sternochetus mangiferz): a, Larva; b, pupa. Much enlarged. (Marlatt.) 

on shoulders; wings hyaline, nervures chocolate brown; abdomen black, elongate, 

oval; legs light yellow, sometimes clouded at apex of femora. 

Distribution: Tonga. 

Frogeatt, W. W. Proc. Linn. Soc. New South Wales, 1910, vol. 35, pt. 4, p. 870. 

B. IMPORTANT MANGO INSECTS. 

HEMIPTERA. 
Coccide: 

Armored— 

A spidiotus (Chrysomphalus) personatus Comstock; West Indies, Mexico. (See Olive.) 

Aspidiotus ( Morganella) longispina Morgan; Hawaii, Mauritius; scale of adult female less than 1 mm. 

wide, circular, flattened with reddish nipple-like exuvium. 

55266—17 10 
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Coccidz--Continued. 

Armored—Continued. 

A spidiotus ( Morganella) maskelli Cockerell; Hawaii, Mauritius, Brazil; scale of female about 1 mm. in 

diameter, pitch black exuvia concolorous and to one side. 

* Aspidiotus (Pseudaonidia) articulatus Morgan; British West Indies. (See Coffee.) 

A spidiotus (Pseudaonidia) clavigera Cockerell; Hawaii. (See Citrus.) 

Aspidiotus (Pseudaonidia) trilobitiformis Green; German East Africa, Java. (See Citrus.) (See text 

fig. 32.) 

Aspidiotus (Pseudischnaspis) longissima Cockerell; Mexico; scale of female 2.5 mm. long by 0.66 mm, 

broad, black marked with brown, ventral scale thin, white, exuvia to one side. 

Aulacaspis cinnamomi Newstead; Java, Ceylon; scale of adult female 1.25 mm. long, 1.75 mm. broad 

circular, flat, thin, opaque, white. : 

Chionaspis vitis Green; India; scale ofadult female 2.5 mm. long, 2.5 mm. wide, white, thin, transparent . 

* Leucaspis indica Marlatt; has been imported from India and is now established in certain sections of 

Florida. Scale of female white, elongate narrow, convex, flattened at tip; adult inclosed within 

swollen strongly chitinized second stages. (See plate I, fig. 1.) 

* Parlatoria pseudaspidiotus Newstead; has been found on mangos imported from India, also reported 

from Singapore. Scale of female 1.5 mm. long, 1.25 mm. broad, dark brown, usually with slight 

apical extension. ; 

Chionaspis (Phenacaspis) dilatata Green; Ceylon; scale of female 2 mm. in length, 1.5 mm. in breadth, 

snow white, opaque, with irregular raised lines on dorsal surface. 

Chionapsis eugeni# Maskell; Orient; scale of female 2.5 mm. long, white, elongate pyriform and flat. 

Chionaspis (Phenacaspis) natalensis Cockerell; Natal; scale of female pyriform, about 3mm. long, white 

with exuvie pale orange brown, scale of male feebly tricarinate. 

Unarmored— 

Ceroplastes rubens Maskell; Australia, Hawaii, Japan. (See Avocado.) 

Ceroplastes vinsonii Signoret; Mauritius; female covered with wax and resembles C. rusci. 

Coccus acuminatus Signoret; Hawaii, Ceylon; adult female 3-3.25 mm. in length, flat pale green, acumi- 

nate at cephalic extremity and broadly rounded posteriorly. 

Coccus acutissimus Green; Ceylon; adult female 5-6 mm. long, 1-1.5 mm. broad, long and narrow; 

acutely pointed at each end; color varying from creamy white to deep chocolate brown in older 

specimens. 

* Coccus mangifere Green; West Indies, Ceylon; adult female 3-4 mm. in length, 2.5-3.5 mm. in breadth 

deltoid, pale yellowish green. Has been introduced into Florida and gives promise of being a serious 

pest. 

Geococcus radicum Green; Ceylon, Hawaii; liable to be introduced on roots. Adult female inclosed in 
a brittle white sac, broadly fusiform, narrow at both extremities; antenne 6-jointed. 

Icerya minor Green; Bengal; adult female 4-6 mm. in length, yellow, with 22 or 23 waxy patches around 

body and a dorsal patch of about 16. 

Icerya seychellarum Westwood; Seychelles. (See Citrus.) 

Phenacoccus iceryoides Green; India, Philippines; adult female usually to be found at anterior extremity 

ofa globose ovisac, margin with conspicuous fringe of white waxy tissues. 

Phenacoccus mangifere Green; Ceylon, India; female pale yellow, dorsal area covered with white mealy 

powder, with stout white processes on margin. 

Pulvinaria ficus Hempel; Brazil. k 

Pulvinaria mammex, Maskell; Hawaii; adult female reddish brown covered with thin grayish meal, 

ovisac large, snow white, forming a mass of loose cotton. 

Saissetia psidii Green; Ceylon; adult female bright red to deep brown, length 2.5-3.75 mm. 

Saissetia punctilifera Green; Ceylon; adult female 3-3.75 mm. long, 2-2.5 mm. broad, irregularly oval, 

narrowed in front, varying from reddish green to reddish ochreous. 

Vinsonia stellifera Westwood; Ceylon. (See Coffee.) 

THYSANOPTERA. 

+ Heliothrips rubrocinctus Giard; West Indies, Ceylon, Uganda, Florida. (See Fruit.) 

COLEOPTERA. 
Cerambycide. 

Epepeotes luscus Fabricius; Java; bark borer. 

Batocera titana Thomson; India; bores in sapwood. (See text fig. 74.) 

Brachyrhinide. 

Diaprepes abbreviatus Linnaeus; West Indies. (See Sugar cane.) 

Curculionide. 

Cytorhynchus frigidus Fabricius; India; breeds in fruit. 

LEPIDOPTERA. 
Notodontidz. 

Stauropus alternus Walker; India, Ceylon, Java; defoliator. 
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Trypetide. 
DIPTERA. 

Anastrepha fraterculus Wiedemann. (See Fruit.) 

Dacus passiflore Froggatt; Fiji. (See Fruit.) 

Dacus persice Rig; India. (See Fruit.) 

Dacus ferrugineus Fabricius; India. (See 

Fruit.) (See fig. 75.) 

Dacus diversus Coquillett; India. (See 

Fruit.) 

Bactrocera tryoni Froggatt; Orient. (See 

Fruit.) 

Bactrocera zonatus Saunders; fruit fly; 

Solomon Islands, Ceylon, India. 

Ceratitis capitata Wiedemann. (See Fruit.) 

Ceratitis punctata Wiedemann; Africa. 

(See Fruit.) 

LITERATURE. 

FroGGatt, W. W. Proc. Linn. Soc. New 

South Wales, 1910, vol. 35, pt. 4, pp. 868-870. 

SORAUER, P. Handbuch der Pflanzenkrank- 

heiten, 3d ed., 1913, vol. 3. 

MAPLE. 

(Acer spp. Family Aceracez.) 

A large genus of trees and shrubs 

occurring in Europe, Asia, and Amer- 

ica, much prized for cultivation as 

shade trees and valuable for lum- 

ber. 

IMPORTANT MAPLE INSECTS. 

ACARINA. 

Eriophyidz. 

Eriophyes macrochelus Nalepa; blister 

mite; England; attacks leaves of Acer 

cam pestre. 

Fig. 74.—Mango borer (Batocera titana): Male. (Stebbing.) ~ 

HEMIPTERA. 
Coccide. 

Armored— 

Chionaspis salicis Linnzeeus; Europe; Acer campestre and A. pseudoplatanus. 

Unarmored— 

Eriococcus aceris Signoret; Europe; Acer campestre, A. pscudoplatanus. 

Lecanium aceris Curtis; Europe. 
Lecanium coryli Linneus; Europe; Acer campestre, A. negundo, A. platanoides, A. pseudoplatanus. 

Palxococcus fuscipennis Burmeister; Europe. 

Fie. 75.—Mango fruit fly (Dacus ferrugineus): a, Injured mango; b, adult,andc, larva. (Maxwell-Lefroy.) 
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COLEOPTERA, 

Anobiidz. 

Xestobium rufovilloswm DeGeer; Europe; bores in trunks. 

Ptilinus pectinicornis Linnzeus; Europe; bores in trunks. 

Lymexylonidz. 

Hylecetus dermestoides Linnzeus; Germany; bores in wood. 

Buprestidz. 

* Agrilus viridis Linnzeus; Europe; bores in stems and branches. (See Oak.) 

Scarabeid2. 
Melolontha hippocastani Fabricius and M. melolontha Linnzeus; Europe; injure roots of seedlings. 

Cerambycidz. 

Rhopalopus insubricus Germar; Europe; bores in bark and wood. 

Scolytidz, Ipidae. 

Scolytus aceris Knotek; Bosnia; galleries in bark and sapwood. 

Anisandrus dispar Fabricius; Germany; ambrosia beetle in wood. 

Xyloterus domesticus Linnzeus and X. signatus Fabricius; ambrosia beetle Germany. 

LEPIDOPTERA, 

Cossidz. 
Cossus cossus Linnzeus; Europe; bores in wood. (See Willow.) 

* Zeuzera pyrina Linneus; Europe; bores in wood. (See Horse-chestnut.) 

Geometridz. 

Cheimatobia brumata Linnzus; Europe; defoliator. 

Lymantriidz. 

Dasychira pudibunda Linneus, * Euproctis chrysorrhea Linneus, > Lymantria monacha Linnzus, 

¥ Porthetria dispar Linnzeus, and Porthesia similis Fuessly; Europe; defoliators. (Sec Forest 

defoliators.) 

Nepticulide. 

Nepticula sericopeza Zeller; Germany; attacks leaves and seed. 

LITERATURE, 

SoravER, P, Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3. 

Nusstin, O. Leitfaden der Forstinsektenkunde, 2d ed., 1913. 

HEss, R. Der Forstschutz, 1898, 1960. 

LINDINGER, L. Die Schildlause (Coccide), 1912. 

MELON. 

(See Cucurbits.) 
MESQUITE; ALGAROBA. 

(Prosopis spp. Family Leguminose.) 

Tender trees and shrubs growing in arid regions. Several species are native in the 

Southwestern United States. The pods are eaten by cattle. 

z IMPORTANT MESQUITE INSECTS. 

HEMIPTERA. 
Coreidz. 

Ceratopachys variabilis Dall., a sucking bug; India; sucks juices of jhand (Prosopis spicigera). 

COLEOPTERA. 

Bostrychide. 

Sinorylon crassum Lesne and S. anale Lesne; India; bores in Prosopis spicigera, 

LITERATURE. 

STEBBING, E, P. A Manual of Forest Zoology for India, 1908. 

STEBBING, E. P. Indian Forest Insects, Coleoptera, 1914. 
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MILLET. 

(Panicum miliaceum Linneeus. Family Graminee.) 

These are numerous varieties and species of millets grown throughout the world. 

This species is cultivated extensively in China, Japan, and Russia, The main danger 

of importing pests in shipments of seed. Its pests are discussed under Grains and 

Grasses. 
MOUNTAIN ASH; ROWAN TREE. 

(Sorbus spp.) 

Ornamental deciduous trees of the Northern Hemisphere, with small red berries, 
The berries of some species are edible, and the wood is used for tool handles and 

similar small articles. 

IMPORTANT MOUNTAIN-ASH INSECTS. 

COLEOPTERA. 
Scarabeide. 

Melolontha hippocastani Fabricius and M. melolontha Linnzus; Europe; larve injure roots of seedlings. 

Curculionidae. 

Magdalis barbicornis Latreille; Europe; breeds under bark. 

Scolytida, Ipidz. 

Scolytus mali Bechst. and S. rugulosus Ratzeburg Europe; bark beetles. 

Xyloterus domesticus Linnzeus; Germany; Ambrosia beetle. 

LEPIDOPTERA. 
Cossidz. 

* Zeuzera pyrina Linneus; Europe; bores in wood. (Sea Hors3-chestnut.) 

Geometrid2. 

Hibernia defoliaria Linnzeus; Europe; defoliator. 

Lymantriide. 

*« Lymantria monacha Linnzeus, *Orgyia antiqua Linneus, and Porthesia similis Suessly; Europe 

defoliators. (See Forest defoliators.) 

Hyponomeutidez. 

* Argyresthia conjugella Zeller; Europe, Japan, British Columbia; bores in fruit. (See Apple.) 

HYMENOPTERA. 
Tenthredinidz. 

Nematus septentrionalis Linnzeus; Europe; sawfly. 

Priophorus padi Linnzeus; Europe. (See Plum.) 

Collimonidz. 

Megastigmus brevicaudus Ratzeburg, a chaleid; Europe; breeds in seed. 

LITERATURE. 

SoRAUER, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3. 

MOUNTAIN EBONY. 

(Bauhinia racemosa, etc. Family Leguminose.) 

Very showy plants of the Tropics. Many species are imported into Florida and 
California. 

IMPORTANT BAUHBHINIA INSECTS. 

COLEOPTERA. 
Mylabridz (Bruchidz). 

Caryoborus gonagra Fabricius; India; Breeds in the pods of Bauhinia racemosa. 

LITERATURE. 

STEBBING, E. P. Indian Forest Insects, Coleoptera, 1914. 
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MULBERRY. 

(Morus spp. Family Moracee.) 

Trees of the temperate regions of the Old and New World. Some species produce 
delicious fruit, while others are cultivated for hedges or as food for silk worms. 

IMPORTANT MULBERRY INSECTS. 

HEMIPTERA. 
Coccidz: 

Unarmored— 

Ceroplastes rusci Linneeus; Italy. 

Guériniella serratule Fabricius; Italy. 

COLEOPTERA. 
Cerambycide. 

A priona germari Hope and A. cinerea Cheyrolat; India; bore in stems of Morus indica. 

LEPIDOPTERA. 
Geometridz. 

Hemirhopala atrilineata Butler; Japan; defoliator. 

Zamacra albofasciaria Leech; Japan; defoliator. 

LITERATURE. 

SoRAUER, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3. 

STEBBING, E. P. Indian Forest Insects, Coleoptera, 1914. 

MUSKMELON. 
(See Cucurbits.) 

NARCISSUS; DAFFODIL. 

(Narcissus spp. Family Amaryllidacez.) 

Flowering plants propagated from the bulbs. 

NARCISSUS INSECTS. 

Merodon clavipes Fabricius; * Merodon equestris Fabricius. 

(Narcissus Fles. Syrphide; Diptera.) 

Hosts: Narcissus, daffodil. 

Injury: Breeds in the bulbs. 

Description and biology: M. clavipes black, clothed with white, yellow, red, or black 

hairs. >< MM. equestris black or dark metallic green, similarly clad; 13mm.long. Mag- 
got grayish yellow, 12 mm. long. 

Distribution: Europe. Have been introduced into Canada, California and New 
Zealand. 

Soraver, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, p. 435. 

OAK. 

(Quercus spp. Family Cupulifere .) 

Valuable timber trees of the northern hemisphere. The bark of certain species 
yields cork, while of other species it is valuable for medicinal or tanning purposes. 

A. BETTER KNOWN OAK INSECTS LIKELY TO BE IMPORTED. 

Agrilus viridis Linnzus. 

(Flat-Headed Wood Borer. Buprestidz; Coleoptera.) 

Hosts: Oak, beech, alder, aspen, linden, birch, rose, grape, maple, pine. 
Injury: Bores in stems and branches of trees. 
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Description and biology: Beetle 5-8 mm. long, of variable color (olive green, blue 

green, blue, coppery, etc.), undersides black. Prothorax much broader than long, 

with median impression. Larva with first thoracic segment strongly broadened, body 

white. A generation requires two years. 

Distribution: Europe (Austria, Germany). Introduced into eastern United States 

in roses. 

Hess, Ricuarp. Der Forstschutz, 1900, vol. 2, pp. 7, 8, figs. 2, 3. 

Fic. 76.—Great oak-borer ( Cerambyx cerdo); Adult and larva, (Ntsslin.) 

Cerambyx cerdo Linnezus. 

(Great Oak Borer. Cerambycide; Coleoptera.) 

Hosts: Oak, cork oak, ash, walnut. 

Injury: Bores in wood. (See text fig. 76.) 
Distribution: Europe, Sudan, Tunis. 

Niissrin, Orro: Leitfaden der Forstinsektenkunde, 2d ed., 1913, pp. 145-148, figs. 

115, 116. 
Soraver, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, pp. 495-496. 

Haltica quercetorum Foudr. 

(Oak Flea Beetle. Chrysomelide. Coleoptera.) 

Hosts: Oak, hazel, willow, birch, tea rose, beech, alder. 



52 A MANUAL OF DANGEROUS INSECTS. 

Injury: Feed on foliage and buds in adult and larval stage. 

Distribution: Europe (Russia, Germany). 

Soraver, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, p. 523. 

Cnethocampa processiona Linnzus. 

(Oak Procession Moth. Cnethocampide; Lepidoptera.) 

Host: Oak. 

Injury: Defoliator; serious. 

Description and biology: Moth, body clad with long hairs; forewings yellow gray 

with dark gray cross band; hindwings yellowish white with brown gray cross band. 

Larva gray blue with dark dorsal stripe and reddish-brown smooth spots; undersides 

light greenish gray. Feedsat night. In the daytime the larve wander in processions 

of a few files. Pupation takes place in thick oval brown cocoon. Eggs are laid in 

clusters of 100 to 200, covered with scales from the parent, and placed on smooth spots 
of the bark. 

Distribution: Europe. 

Nissin, Orro. Leitfaden der Forstinsektenkunde, 2d ed., 1913, pp. 326-328, figs. 
280, 281. 

Coleophora lutipennella Zell. 

(Oak Bud Moth. Elachistide; Lepidoptera.) 

Host: Oaks and possibly birch. 

Injury: Attacks the buds. 

Description and biology: Adult, moth, wing expanse 15 mm., with front wings yellow, 

hind wings gray, all fringed. Larva, gray with black head. Attacks especially the 

axillary buds. Pupates in a sack or case. 

Distribution: Germany. 

Nissin, Orro. Leitfaden der Forstinsektenkunde, 2d ed., 1913, p. 433. 

Tortrix viridana Linnzus. 

(Green Oak Tortrix. Tortricidse; Lepidoptera.) 

Hosts: Quercus pedunculata, Q. sessiliflora, Castanea vulgaris. 

Injury: Feeds on the buds, foliage, and inflorescence. : 

Description and biology: Moth, wing expanse 18-22 mm., forewings brilliant green 

with yellowish border, hind wings gray. Larva, dirty green, punctured with black, 

with black head, 15mm.long. £ggsare laid onthe buds. The larva rolls the leaves, 
in which it feeds. 

Distribution: Europe. 

Hess, Ricwarp. Der Forstschutz, 1900, vol. 2, pp. 128-130, figs. 66, 67. 

Nussutry, Orro. Leitfaden der Forstinsektenkunde, 2d ed., 1913, pp. 403, 404, 

fig 332. 
B. IMPORTANT OAK INSECTS. 

HEMIPTERA. 
Aphidide. 

Pterochlorus exsiccator Altum, Stomaphis longirostris Altum, and S. quercus Linneus, plant lice; 

Europe; attack the bark, especially of the roots. 

Coccide. 

Armored— 

A spidiotus ( Targionia) alni Marchal; Austria; Quercus cerris. 

Aspidiotus ( Targionia) distincta Leonardi; Italy; Quercus robur, Q. suber. 

Aspidiotus ( Targionia) vitis Signoret; Italy, Sardinia; Quercus macedonica, Q. suber. 

Aspidiotus minimus Leonardi; Europe; Quercus coccifera, Q. ilex, Q. suber. 

Aspidiotus (Diaspidiotus) zonatus Frauenfeld; Europe; Quercus cerris, Q. lusitanica, Q. montana, Q. 

nigra, Q. palustris, Q. pubescens, Q. robur, Q. sessiliflora. 

Chiont1spis silicis Linneus; Europe; Quercus ilex, Q. robur. 
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Coccidz—Continued. 

Unarmored— 

* Asterolecunium viriolosum Ratzeburg; Eastern United States, Europe; Quercus branti, Q. cerris, Q. 

iler, Q. micedonica, Q. pulustris, Q. prinus, Q. pubescens, Q. robur, Q. sessiliflora, Q. toza, Q. castanei- 

folia, Q. coccifera. 

Eriocozcus aceris Signoret; Austria; Quercus sessiliflora. 

Ker mes bacciformis Leonardi; Europe; Quercus cerris, Q. swher. 
Ker mes ballote Signoret; Algeria, France; Quercus iler ballota. 

Kermes cordiformis Lindinger; Austria; Quercus robur. 
Kermes gibbosus Signoret, Austria; Quercus cerris. 

Kermzes ilicis Linnzus; Europe; Quercus coccifera, Q. ilex. 

Kermes pallidus Signoret; Europe. 

Kermes roboris Fourcroy; Europe; Quercus cerris, Q. ilex, Q. pedunculata, Q. robur, Q. sessiliflora. 

Kermes vermilio Planchon; Europe; Quercus coccifera. 

Lecanium cilirttum Douglas; Europe; Quercus robur. 

Lecanium coryli Linnzeus; Europe; Quercus coccifera, Q. ilex, Q. robur, Q. sessiliflora, Q. suber. 

Lecanium pulchrum King; Europe. 

Nidularia pulvinata Planchon; France, Algeria; Quercus coccifera, Q. ilex. 

Palaeococcus fuscipennis Burmeister; Denmark; Quercus robur. 

Pulviniria sericea Fourcroy; Europe; Quercus pubescens. 

COLEOPTERA. 
Anobiidz. 

Xestobium rufovillosum De Geer; Europe; bores in dead wood. 

Ptilinus pectinicornis Linnzeus; Europe; bores in the wood, injuring it for technical purposes. 

Lyctide._ 

Lyctus linearis Goeze; Europe, South America; bores in seasoned lumber, especially in sapwood, 

also in barrel staves. 

Bostrychidz. 

Bostrychus capucinus Linnzeus; Europe; boresin lumber and barrel staves. 
Sinoxylon perforans Schr.; Europe; boresin the branches. 

Lymexylonidz. 

Hylecetus dermestoides Linnzeus; Europe; boresin wood. 
Lymexylon navale Linnzeus; Europe; boresin the bark and wood. 

Tenebrionidz. 

Piylan 7ibdus Fabricius, Russia; injures the roots of seedlings. 

Scarabeide. 

Euchirus macleayi Ho.; India; bred from oak stem. 

Buprestide. 

Agrilus anjustulus Llliger, A.elonjatus Herbst, A. swbauratus Gebler, A. biguttatus Fabricius; Europe; 

bore in bark, bast, and sapwood. 
Cirysobothris affinis Fabricius; Europe; boresin bast and sapwood of branches and in trunks of seed- 

lings. 

Corxbus elatus Fabricius, C. fasciatus Villers, C. wndatus Fabricius; Europe; attack the stems and 

branches, especially of cork oaks. 

Elateridz. 

Agriotes uwterrimus Linnzus, A. lineatus Linnzeus,and A. obscurus Linneus, Athous subfuscus Miiller; 
Dolopius murjinatus Linnzeus; Lacon murinus Linneus; Limonius eruginosus Olivier; Prosternon 

holosericeus Olivier; Selatosomus xneus Linnseus; wireworms; Europe; injurious to acorns and 

seedlings. 

Scarabeide. 

M>lolontha hippocastani Fabricius and M. melolontha Linnzeus; Europe; larve injures roots of seed- 

lings. 

Cerambycidz. 

Cullidium zxneum DeGeer; Germany; boresin wood of felled trees and lumber. 

Cerambyzx cerdo Linnzeus; Europe; bores in bark and wood. 
Clytus tropicus Panzer; Germany; boresin wood. 

Pyrrhidium sanguineum Linnseus, and Phymatodes testaceus Linnzeus; Germany; bore in wood of 

felled trees and lumber. 

Piyniztodes lividus Rossi; Germany; particularly injurious to barrel hoops and lumber. 

Lophosternus hugeli Redtenbacher; India; bores in trunks of Qwercus incana. 

Paraphrus granulosus Thomson; India; bores in Quercus ilex. 

Prionus corpulentus Bates; India; probably bores in Quercus semicarpifolia. 

Massicus unicolor Gahan; India; bores in heartwood of Quercus griffithii. 

Xylotrechus stebbingi Gahan; India; bores in bast and outer sapwood of Quercus dilatata. 

Meges marmoratus Westwood; India; on Quercus yriffithii. 
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Brachyrhinide. 

Brachyderes lusitanicus Fabricius; Europe; attacks roots of Quercus rohur, etc. 

Metallites iris Olivier; Europe; breeds at the roots. 

Curculionidz. 

Curculio nucum Linnzeus (Balaninus); Europe (see Hazel). Many other spp. Curculio (Balaninus) 

Calendridz. 

Calendra sculpturata Gyllenhal; India, breeds in the acorns. 

Scolytidz, Ipidz. 

Anisandrus dispar Fabricius; Europe; galleries in wood. 

Dryocoetes hewetti Stebbing; India; bores in Quercus dilatata and Q. incana. 

Dryocoetes villosus Fabricius; Germany; galleries in bark. 

Hylesinus crenatus Fabricius; Germany; galleries in bark. 

Chramesus globulus Stebbing; India; bark and wood of Quercus incana. 

Scolytus intricatus Ratzeburg; Europe; galleries in bark. 

Xyleborus dryographus Ratzeburg and X. monographus Fabricius; Europe; galleries in wood. 
Xyleborus improbus Sampson; India; tunnels Quercus lamellosa. 

Xyloterus domesticus Linnzeus, and X. signatus Fabricius; Europe; galleries in sapwood. 

Platypodidz. 

Diapus capillatus Sampson; India; bores in Quercus lamellosa. 

Diapus impressus Janson; India; bores in Quercus incana. 

Crossotarsus fairmairei Chapuis; India, bores in Quercus incana. 

Platypus cylindrus Fabricius; Europe; bores in staves. 

Scolytoplatypide. 

Scolytoplatypus darjeelingi Stebbing; India; tunnels timber of Quercus lamellosa. 

LEPIDOPTERA. 
Cossidz. 

Cossus cossus Linnzeus, goat moth, Europe; bores in wood. (See Willow.) 

Zeuzera pyrina Linneus; Europe; bores in wood. (See Horse-chestnut.) 

Geometride. 

Anisopteryx escularia Schiffermiller; Europe; feeds on foliage. 

Cheimatobia brumata Linnzeus; Europe; defoliator. 

Hibernia aurantaria Esp.; H. defoliaria Linnzeus, and H. marginaria Borekh.; Germany; defoliators. 

Larentia dilutata Borekh.; Europe; defoliator. 

Biston pomonarius Hiibner; Europe. (See Fruit.) 

Tineidae. 

Tischeria complanella Hubner and T. simploniella F. R.; Germany; leaf miners. 

Lasiocampidez. 

Eriogaster lanestris Linneus, Lasiocampa quercus Linnzus, and Malacosoma neustria Linneus; Eu- 
rope; defoliators. 

Lymantriidz. 

Dasychira pudibunda Linneas, + Euproctis chrysorrhea Linneus, *Lymantria monacha Linneus, 

Ocneria detrita Esp., * Porthetria dispar Linnzus, Porthesia similis Fuessly; Europe; defoliators. (See 
Forest defoliators.) 

Gazalina apsara; India; defoliates Quercus lamellosa. 

Sesiidz. 

Sesia conopiformis Esp. and S. vespiformis Linnzeus; Europe; bore in trunk. 

Tortricidz. 

Laspeyresia splendana Hiibner ( Carpocapsa); Europe; breeds in acorns. (See Chestnut.) 

Laspeyresia grossana Haworth (Carpocapsa). (See Beech.) 

Notocelia roborana Treitschke; Europe. (See Gooseberry.) 

HYMENOPTERA. - 
Cephididz. 

Janus cynosbati Linnzeus, a wood wasp mining in shoots; Europe. 

Tenthredinidz. 

Macrophya punctum-album Linneeus; Russia; sawfly on foliage. 

LITERATURE. 
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OATS. 

(Avena sativa Linneus. Family Graminez.) 

This crop is grown in all temperate regions and also in Australia, Africa, and 

South America, the greater part of the world’s crop being raised in Europe. While 

the United States exports more oats than it imports, the latter trade is of considerable 
importance and there is always danger of importing pests with the grain. A full 

discussion of its insect pests will be found under the heading Grains and Grasses. 

OKRA. 

(Hibiscus esculentus. Family Malvacee.) 

A cultivated plant introduced into the United States from Africa; cultivated for 

its fruit pods. 
IMPORTANT OKRA INSECTS. 

LEPIDOPTERA. 
Pyralidz. 

Sylepta derogata Fabricius; Africa, Asia. 

Noctuide. 

Cosmophila sabulifera Guénée; Africa, Asia, Hawaii. 

COLEOPTERA. 
Chrysomelidz. 

Diabrotica graminea Ballou; Porto Rico. 

OLIVE. 

(Olea spp. Family Oleacez.) 

Fruit bearing trees or shrubs of the tropical and warm temperate parts of the old 

world to New Zealand. Olea europxa produces the olive prized as a fruit and for its 
oil. It is cultivated in California and New Mexico. 

A. BETTER KNOWN OLIVE INSECTS LIKELY TO BE IMPORTED. 

Aleurolobus olivinus Silvestri. 

(Olive White Fly. Aleyrodidee; Hemiptera.) 
Host: Olive. 
Injury: Feeds on foliage, ordinarily not serious. 
Description and biology: Adult, male body cream-colored or whitish ocher; body 

and wings sprinkled with a white waxy powder, forewings exhibit fulvous spots. 
Pupa case, length somewhat exceeding width; dorsum black, margin marked with 

a fringe of wax. Egg reticulated subelliptical, attached by a short pedicel; pale 
straw in color when first deposited, subsequently turning to brown, One generation 

a year. 
Distribution: Italy. 

Sirvestri, F, Dispense di Entomologia Agraria, 1911, p. 128. 

Prays oleellus Fabricius. 

(Olive Moth. Hyponomeutide; Lepidoptera.) 
Host: Olives. 
Injury: Serious, 

' Description and biology: Adult, moth 6-6.5 mm. long, gray with silvery reflection, 
a black spot on the apex of the scutellum; front wings gray with silvery reflection, 
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and with several black or dark spots; hind wings uniformly gray. Pupa obconical 
5 mm. long in elongate silken cocoon, Larva when full grown, dusky color with 
two olivaceous stripes on the dorsum, In the first generation feeds on the leaves; 
in the next among the buds and blooms; and in the last in the fruit. 

Distribution: France, Italy, Spain. 

Sitvestri, F. Bull. Lab. Zool. R. Sc. Agr. Portici, 1907, vol. 2, pp, 83-184, figs.1-68 . 

Dacus olez Rossi. 

(The Olive Fly. Trypetide; Diptera.) 

Host: Olive (Olea europaea, O. verrucosa, O. chrysophylia. ) 

Injury: Serious pest of olive in Mediterranean regions. 
Description and biology: Adult, female small, about 5 mm. in length; head dull 

yellow, eyes black, thorax black with silvery pubescence on dorsal surface forming 
three parallel black lines; abdomen black, covered with a scattered gray pubescence, 
The egg, larval, and usually the pupal stages are passed in the fruit. Occasionally 
pupation takes place in the soil. Larvee hatch in from 2 to 4 days after deposition 
of the eggs; larval stage lasts approximately 10 to 13 days; pupal stage 13 to 49 days, 
depending upon the season. 

Distribution: Sicily, Italy, north, east, and south Africa, Canary Islands, Medi- 
terranean region, northern and western Asia, Himalayas, India. 

Sitvesrri, F. Bull. Lab. Zool. R. Sc. Agr., Portici, 1913, vol. 8, p. 70. 

B. IMPORTANT OLIVE INSECTS. 

HEMIPTERA. 
Coccide. 

Armored— 

Aspidiotus (Chrysomphalus) nigropunctatus Cockerell; Chili, Mexico; adult female scale 3 mm. in diam- 

eter, dirty grav; exuvie pitch black with narrow reddish margin. 
Aspidiotus (Chrysomphalus) personatus Cockerell; Jamaica; adult female scale very small, convex, 

circular, dark gray or black. 

A spidiotus (Pseudaonidia) articulatus Morgan; Jamaica. (See Coffee.) 

Aspidiotus (Pseudaonidia) duplex Cockerell; Italy; on Olea fragrans; adult female scale 2.66 mm. in 
diameter, subcircular, moderately convex, dark, blackish brown, exuvia to one side and of orange 
color. 

Aspidiotus (Aonidia) ole Leonardi; Africa. 

Lepidosaphes olivina Leonardi; Africa. 

Chionaspis (Phenacaspis) buwpleuri Marchal; Tunis. 

Chionaspis nerii Newstead; Algeria. 

Diaspis olex Colvée; Spain. 

* Fiorinia thee Green; India; adult female scale elongate, narrow, dark brown with distinct dark median 

marking. Male scale snow white indistinclty tricarinate (see pl. V, fig. 1). 

Leucispis ricce Targioni-Tozzetti; France, Greece, Algeria, Italy; adult female scale 2.25 mm. long. 

0.5 mm. broad, narrow, white, with sides parallel. 

Parlatoria affinis Newstead; Algeria; adult female scale 1-1.25 mm. in diameter, when isolated circular. 

dusky white or pale ocherous. 

Parlatoria calianthina Berlese and Leonardi; Italy and Algeria; adult female scale 2.3 mm. loag, 2.6 

mm. broad, white, dorsal exuvia subcentral. 

Unarmored— 

Ceroplistes rusci Linnzeus; Italy; adult female covered with wax, antennx 6-jointed. 

Euphilippia olivina Berlese and Silvestri; Italy. 

Filippit olez Costa ; Italy, Algeria; adult female forms a white sac in the foliage. 

Lichtensia eitoni Newstead; Alger.a; adult female inclosed in a felted sac; adult male scale glossy white 

with strong central keel. 

Pollinia pollini Costa; Italy; adult female scale pale yellow to brown, smooth head, convex, with 

median curled fiossy like filaments on the dorsum. 

THYSANOPTERA. 
Phicothripidz. 2 4 ; 

Phleothrips olex Costa; Algiers, Italy, South America; attacks leaves, bloom and fruit and is an impor - 

tant pest in Italy according to Trabut 
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COLEOPTERA. 
Cerambycidz. 

Vesperus mauretanicus Dry.; Algeria, Spain. (See Grape.) 

Curculionidz. 

Cionus, razini De Geer; Europe; breeds on leaves. 

Ipidz. 

Phieotribus olex Fabricius; barkbeetle; Southern Europe; Tunis; in nursery stock. 

Hylesinus fraxini Fabricius and H. olex Fabricius; Europe; breed in bark and wood. 

Hylesinus vestitus M.and R.; barkbeetle; Tunis, Corsica, Italy, Southern France; in Pistacia and olive. 

LEPIDOPTERA. 
cophoride. 

@cophora oliviella Fabricius; Europe; infests fruit. 

LITERATURE. 

TRABUT, L. La Defense Contre les Cochenilles, 1910, p. 88. 

SorRAUER, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3. 

ONION; SHALLOT; LEEK; GARLIC. 

(Alliwm spp. Liliacez.) 

Bulbous root plants native of Asia domesticated for centuries and developed into 

many valuable varieties. 

A. BETTER KNOWN ONION INSECTS LIKELY TO BF IMPORTED. 

Chortophila cilicrura Rondani. 

(Shallot Fly. Anthomyide; Diptera. ) 

Hosts: Allium spp. (including shallot), asparagus, human excrement. 

Injury: Breeds in the plant stems. 
Description and biology: Male fly gray, with three brown stripes on scutellum, 

abdomen with deep black median stripe and brown segments; appendages black. 

Female lighter; length 4.5 mm. Maggot dirty white, with 14 teeth on apical margin 

of stigmal plate. 

Distribution: Europe. 

Soraver, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, p. 427. 

* Hylemyia antiqua Meigen. 

(Onion Maggot. Anthomyide; Diptera.) 

Host: Onions. 

Injury: Serious injury to the roots. 
Description and biology: Fly black, thickly dusted with gray, with dark flecks and 

stripes; legs piceous black; length 6.5 mm. Maggot yellowish, 5-6 mm. long. 

Distribution: Europe. Introduced into United States. 

Soraver, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, p. 430, fig. 

262. 

Smiru, J. B. New Jersey Exp. Sta. 1907, Bul. 200, pp. 10-15, figs. 1, 8, 11. 

* Eumerus strigatus Fabricius. 

(Onion Fly. Syrphide; Diptera.) 
Host: Onions, Iris. 

Injury: Breeds in the stems and bulbs. 
Description and biology: Fly green; abdomen with gray hairy lunules at apex and at 

sides of the first three segments; antenne dark; length 6-7.5 mm. Maggot grayish 

yellow. Pupa sometimes in soil, sometimes in flower shaft. 

Distribution: Europe. Reported present in this country, by Felt, from Iris roots 
at Saratoga Springs, N. Y. 

Soraver, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, p. 434. 
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B. IMPORTANT ONION INSECTS. 

COLEOPTERA. 
Curculionidz. 

Hypera nigrirostris Fabricius, H. ononidis Chevrolat; Europe. (See Clover.) 

Brachyceridz. 

Brachycerus albidentatus Gyllenhal; Europe; breeds in roots of Allium sativum and A. ascalonicwm. 

Brachycerus corrosus Gyllenhal; Europe; breeds in roots of Allium rosewm. 

Brachycerus pradieri Fairmaire; Europe; breeds in roots of Allium sphxrocephalum. 

Brachycerus undatus Fabricius, breeds in roots of Allium roseum. 

ORACHE. 

(Atriplex hortensis. Family Chenopodiacez. ) 

Plants cultivated for their succulent vegetation. 

IMPORTANT ORACHE INSECTS. 

COLEOPTERA. 
Chrysomelide. 

Cassida nebulosa Linneeus. (See Beet.) 

DIPTERA. 
Anthomyidz. 

* Chortophila (Pegomya) hyoscyami Panzer. (See Beet.) 

ORCHIDS. 

(Family Orchidacee.) 

Many species of orchids are imported by florists from all parts of the tropical 
and semitropical regions. Several important pests have been taken in quarantine. 

IMPORTANT ORCHID INSECTS. 

ACARINA. 
Tyroglyphide. 

Rhizoglyphus ( Coepophagus) echinopus F. & R. (See Potato.) 

HEMIPTERA. 
Coccide. 

Armored— 

Aspidiotus ( Chrysomphalus) alienus Newstead; London, England. 

* A spidiotus ( Chrysomphalus) perseex Comstock; Central America. 

Aspidiotus ( Chrysomphalus) portoricensis Lindinger; Venezuela. 

Aspidiotus (Diaspidiotus) coloratus Cockerell; Guatemala. 

* A spidiotus (Pseudaonidia) articulatus Morgan; Mexico. 

*Aspidiotus ( Targionia) biformis Cockerell; Trinidad, Venezuela, Grenada, Central America, Jamaica, 

Antigua, Colombia. 
+ A spidiotus ( Targionia) biformis var. cattleyze Cockerell; Jamaica. 

Diaspis cattleyze Cockerell; Mexico, England. 

Fiorinia stricta Maskell; New Zealand. 
Furcaspis oceanica Lindinger; Venezuela. 

Lepidosaphes cocculi Green; Philippine Islands. 

Lepidosaphes pallida Green; Java. 

Parlatoria mytilaspiformis Green; Hawaii. 

* Parlatoria proteus Curtis; India, Brazil, Japan, Philippine Islands, Burma, United States. 

* Parlatoria pseudaspidiotus Lindinger; India, Philippine Islands, Singapore. Has been introduced into 

the United States on mangos. 

Pinnaspis longula Leonardi; Straits Settlements. 

Unarmored— 

Asterolecanium aureum Boisduval; Ceylon, West Indies. 

Asterolecanium epidendri Bouché; Central America, South America, Samoa. 

Coccus acuminatus Signoret; Hawaii. 

Coccus minimus Newstead; Straits Settlements. 

Pseudococcus glaucus Maskell; New Zealand. 

* Pulvinaria floccifera Westwood; Venezuela, British Isles, Massachusetts, Indiana, California. 
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Castniidz. 
LEPIDOPTERA. 

Castnia licus Drury; South America. (See Sugar cane.) 

Curculionidz. 
COLEOPTERA. 

> Cholus forbesi Pascoe, and > Cholus cattleye Champion have been introduced on orchids. 

PALMS. 

The palms yield some very important articles of commerce, such as coconuts 

Fic. 77.—Coconut white fly 

(Aleurodicus destructor): 

Adult white fly, enlarged, 

at bottom. (Mackie.) 

and dates, and are also considered very valuable as orna- 

mental plants. 

For convenience the pests of the coconut palm (Cocos 

nucifera), the date palm (Phenix dactylifera), the royal 

palm (Oreodoxa regia), the sago palm (Cycas revoluta), and 

the toddy palm (Phenix sylvestris) are treated under this 

heading. 

A. BETTER KNOWN PALM INSECTS LIKELY TO BE 

IMPORTED. 

Aleurodicus destructor Mackie. 

(Coconut White Fly. Aleyrodidz; Hemiptera.) 

Host: Coconut palms. 
Injury: Has the appearance of being a serious coconut 

enemy. 
Biology: Eggs are laid on undersuriace of the leaflets, 

where the young larve locate. Life history much the 

same as Dialeurodes citri R. and H. (See Citrus.) (See 

text fig. 77.) 

Distribution: Philippines. 

Macxte, D. B.: Philippine Agricultural Review, vol. 5, 

No. 3, 1912. 

Levuana iridescens Bethune-Baker. 

(The Coconut Leaf Moth. Zygenide; Lepidoptera.) 

Hosts: Coconut palm and royal palm (Oreodoxa 

regia). 
Injury: Larve injurious to foliage, giving the trees a 

sickly appearance. 

Description and biology: Adult female, head and thorax 

steel-blue; abdomen and legs ocherous, primary veins 

deep unicolorous steel-blue, secondaries iridescent steel- 

blue; wing expanse about 16 mm. Eggs deposited on 

under surface of leaflets, usually near the base. Upon 

hatching, which requires about 4 or 5 days, the larvee 

begin feeding around the egg shell, gradually proceeding in 

a longitudinal line up the leaf, nibbling on the epidermal 

cells on the under surface of the leaflet; are full grown in 

3 or 4 weeks, when they return to the base of the leaves 

and construct a white cocoon within which to pupate; the adults appear in about 

7 days. 
Distribution: Fiji. 

Jerson, Frank P. Dept. Agric. Fiji, Council Paper No. 25, 1911, p. 39. 
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Oryctes rhinoceros Linnzus. 

(Rhinoceros Beetle. Scarabzeidz; Coleoptera.) 

Hosts: Palm, aloes, sugar cane (occasionally). 

Injury: Destructive to coconut palm in Malacca, Singapore, and Madras. May be 

introduced in plants. 

Description and biology: Adult beetle large thickset, about 5 cm. long; and 25 mm. 

broad; color dark brown to black. The adults feed upon the soft tissues and unopened 
leaves of palms. JLarvx are found in decomposed vegetable matter and soil rich in 

humus about plant roots. Pupa is inclosed in hard case. The eggs are white but 

become dull with age; measure 3.5 mm. by 2 mm.; oval. 

Distribution: Ceylon, India, Siam, Annam, Pahang, Sumatra, Java, Celebes. 

Ceram, Amboina, Philippine Islands, Formosa, Korea, China, Straits Settlements, 

Tahiti, Madras, Malabar. 

MaxweE.t-Lerroy, H. Indian Insect Pests, 1906, p. 207. 

Maxwett-Lerroy, H. Indian Insect Life, 1909, p. 255. 

Guosu, C.C. Memoirs Dept. Agric. India, Entom. Ser., 1911, vol. 2, No. 10, p. 193. 

e Promecotheca cumingii Baly. 

(The Coconut Leaf Miner Beetle. Hispidze; Coleoptera.) 

Host: Coconut (Cocos nucifera). 

Injury: Mines the leaves in larval stage; adults also feed on leaves. May be intro- 

duced in leaves of nursery stock. 

Description and biology: Adult beetle 7.5-10 mm. long and 1.6-2 mm. wide, general 

color, brown ocher; head small, elytral striz finely punctate. Eggs deposited singly 
on underside of leaflets in a small hole made by the adult; entire larval and pupal 

periods spent in the leaf between the lower and upper epidermis. More injury is 
occasioned by the larva than by the adult. Tissues which have been attacked soon 

become brown and die. Egg stage about 32 days, and pupal stage about 7.5 days. 

Distribution: Philippine Islands. 

Jones, CHas. R. The Philippine Agric. Review, 1913, vol. 6, No. 5, p. 228. 

Promecotheca reichei. 

(Coconut Leaf Miner. Hispidze; Coleoptera.) 

Host: Coconut palm. 

Injury: Damage occasioned by the pest is usually local, but affected trees appear 

brown and unhealthy when viewed from a distance. 

Description and biology: Adult beetle length 8 mm., breadth 2 mm.; general color 

golden; head quadrangular in shape and provided with powerful mandibles; thorax 

golden, basal third of elytra golden and remainder metallic blue. ggs are deposited 

singly on under surface of leaflets; larvee on hatching make their way into the leaf and 

tunnel between the upper and lower surfaces, feeding on the fleshy cells; pupate 

usually at extreme end of tunnel passage; pupal stage lasts from 18 to 20 days. 

Distribution: Fiji. 

JEPSON, FRANK B. Dept. Agric. Fiji, Council Paper No. 25, 1911, p. 39. 

Brontispa froggatti Sharp. 

(The Leaf Hispa. Hispide; Coleoptera.) 
Host: Coconut palm. 

Injury: Very injurious to young coconut groves in Solomon Islands. Liable to be 

imported on growing plants. 
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A PALM WEEVIL. 

The palm weevil (Rhynchophorus palmarum): 1 a-d, Adult; 2 a-e, larva; 3 a, b, pupa; 4, cocoon. 
(Bland ford.) 



U. S. Dept. of Agriculture, Manual of Dangerous Insects. PLATE XXXII. 

THE PALM SCALE. 

*The palm scale (Phenicococcus marlatti). (Original, Sasscer.) 
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Description and biology: Adult beetle about 12 mm. long from tip of antenne to tip 

of abdomen, shining black, head small, antennze 11-jointed, thorax almost square, 
slightly hollowed on sides. Eggs deposited in the folds of the opening fronds. Larvx 

feed on surface of leaf and the adult also injures the foliage. 

Distribution: New Britain and Solomon Islands. 

Froeeatt, W. W. Dept. Agric. New South Wales, Science Bul. 2, 1912, p. 24. 

Rhynchophorus ferrugineus Fabricius (signaticollis Chevrolat). 

(Red Palm Weevil. Calendridz; Coleoptera.) 

Hosts: Coconut palm (Cocos nucifera), toddy palm (Phoenix sylvestris), and date 

palm (Phoenix dactylifera). 

Injury: Destructive to palms in India, Straits Settlements, and Ceylon. Liable to 
be introduced in plants. \ 

Description and biology: Adult weevil, brown with conspicuous curved beak; about 

37 mm. long. Eggs laid singly in tissues of palm tree. Larve on hatching tunnel 

in the soft tissues, gradually 

working into the stem; pu- 

pate in a cocoon of twisted 
fibers within the plant. (See 

text fig. 78.) 
Distribution: India, Cey- 

lon, Straits Settlements, 

Andaman Islands, Persian 

Gulf, Philippine Islands. 

Maxwetu-Lerroy, H. In- 

dian Insect Pests, 1906, 

p. 208. 

Sreppine, E. P. Indian 

Forest Pests, Coleoptera, 

1914, pp. 444, 445; figs. 
292, 293. : 

Froeeattr, W. W. Dept. 

Agric., New South Wales, 

Science Bul., 2, p. 19, 

August, 1912. 

BANKS, CHARLES S. The 

Principal Insects Attack- 

ing the Coconut Palm, ; 
1906, Pts. I and II, p. Fic. 78.—Red palm weevil (Rhynchophorus ferrugineus): Adults, 

154 cocoon. (Maxwell-Lefroy.) 

Guosu, ©.C. Mem. Dept. Agric. India, Entom. Ser., 1911, vol. 2, No. 10, p. 205. 

Rhynchophorus palmarum Linnzus. 

(The Palm Weevil. Calendridze; Coleoptera.) 

Hosts: Palm and sugar cane. 

Injury: Reported to be very serious in British Honduras. 

- Description and biology: A very large reddish weevil. Eggs are deposited in tissues 

of food plant: larva spends entire existence as a borer, and when full grown pupates 

in a rough cocoon constructed of fibers without leaving the plant. (See plate xxxz.) 

Distribution: British Honduras, Trinidad, Lesser Antilles, Brazil, Cayenne, Suri- 

nam, and possibly generally distributed over tropical coast of South America and 
Central America. 

589266—17——11 
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CHITTENDEN, F. H., U.S. Dept. Agr., Bur. Entom., Bul. 38, 1902, pp. 23-25. 

Uricu, F. W. Bull. Dept. Agric. Trinidad and Tobago, 1912, vol. 11, p. 70. 

Bautou, H. A. Insect Pests of the Lesser Antilles, 1912, p. 107. 

Bianprorp, WALTER F. H. Kew Bulletin, February-March, 1893, pp. 27-60. 

B. OTHER IMPORTANT PALM INSECTS. 

HEMIPTERA. 
Coccidz. 

Armored— 

Aspidiotus pangoensis D. & F.; Samoa; coconut husks. 

Aspidiotus (Pseudaonidia) articulatus Morgan; Brazil, West Africa, Venezuela, Mexico; coconut. 
(See Coffee. ) 

Aspidiotus (Pseudaonidia) trilobitiformis Green; West Africa, German East Africa, Japan, Venezuela, 
Brazil; coconut, sago palm. (See text fig. 32.) 

Aspidiotus (Pseudischnaspis) linearis Hempel; Brazil. 

Aspidiotus (Hemiberlesia) palmz Morgan and Cockerell; East and West Africa, West Indies, 
Azores, Brazil; coconut. 

Aspidiotus ( Hemiberlesia) simillimus Cockerell; Australia. 

A spidiotus (Chrysomphalus) persex Comstock; Florida, Mexico, Brazil; coconut. (See Avocado.) 

Aspidiotus (Chrysomphalus) personatus Comstock; British Guiana, Porto Rico, Mexico; coconut. 
(See Olive.) 

Aspidiotus (Chrysomphalus) propsimus Banks; Philippines. 

Aspidiotus ( Chrysomphalus) scutiformis Cockerell; Central America. 

Aspidiotus ( Chrysomphalus) ansei Green; Seychelles; Cocos nucifera. 

Aspidiotus fissidens var. pluridentatus Lindinger; German East Africa. 

Aspidiotus (Diaspidiotus) orientalis Newstead; German East Africa. 

Aspidiotus spinosus Comstock; Italy, German East Africa, Brazil. 

Aspidiotus varians Lindinger; German East Africa, Madagascar. 

Chionaspis inday Banks; Philippines. 

Chionaspis substriata Newstead; Uganda, British East Africa. 

Chionaspis samoana D. & F.; Samoa. 

Cryptaspidus nucum Lindinger; Madagascar. 

* Diaspis zamiz Morgan; Germany, Colorado, Wisconsin (in greenhouses), Italy. 

Furcaspis oceanica Lindinger; Caroline Islands. 

Lepidosaphes mcgregori Banks; Philippines. 

Lepidosaphes unicolor Banks; Philippines. 

Lepidosaphes duponti Green; Seychelles; Cocos nucifera. 

Leucodiaspis cockerelli de Charmoy; German East Africa, Brazil, Venezuela. 

Parlatoria blanchardii Targioni-Tozzetti; Australia, Algeria, Sahara, Egypt, Arabia; date palm. 
(See pl. 5, fig. 3.) 

Parlatoria greeni Banks; Philippines. 

* Parlatoria proteus Curtis; Brazil, Jamaica, Australia. 

Parlatoria mytilaspiformis Green. 

Chionaspis (Phenacaspis) cockerelli Cooley; China; sago palm. 

Chionaspis (Phenacaspis) dilatata Green; India. (See Mango.) 

Pinnaspis buxi Bouché; British Guiana, Trinidad, West Indies, Togoland, German East Africa: 
coconut. (See Betel nut.) 

+ Poliaspis cycadis Comstock. 

Unarmored— 

Asterolecanium ceriferum Green; Ceylgn. 
Asterolecanium lineare Lindinger; Brazil. 

Asterolecanium palmz Cockerell. 

Asterolecanium urichi Cockerell. 

Asterolecanium hilli Green; Australia; Livistona humulis. 

Ceroplastes actiniformis Green; Ceylon. 

Ceroplastes myrice Linneeus; South Africa, India, Europe (in greenhouses). 

Ceroplastes rubens Maskell; Australia, Hawaii, Japan. 

Coccus hesperidum Linnaeus; cosmopolitan; tea, citrus, palms (see pl. IT, fig. 4). 

Coccus acutissimus Green; Ceylon; coconut, sago. 

Dactylopius coccus Costa; Canary Islands. 

Halimococcus lampas Cockerell. 

Icerya montserratensis Riley and Howard; West Indies, Grenada, Mexico. (See Citrus.) 

Icerya seychellarum Westwood. (See Citrus.) 

Lecanium pseuderpansum Green; Australia; Pandanus odoratissimus. 

Paralecanium cocophyllz Banks; Philippines. 

+ Phenicococcus marlatti Cockerell; Algeria, Egypt, Sahara; date palm. (See pl. XXXII.) 
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Coccidz—Continued. 

Unarmored—Continued. 

Pseudococcus cocotis Maskell; Guam. 

Pseudococcus dubia Newstead; Barbados, Grenada. 

Pseudococcus pandani Cockerell; Fiji; coconut. 

Pseudococcus virgatus Cockerell; Jamaica, Mexico; coconut. 

Rhizecus falcifer Kiinckel; Algeria, Sicily. 

Rhizecus (?) terrestris Newstead; London (greenhouse). 

Ripersia palmarum Ehrhorn; Hawaii; Cocos nucifera, Areca lutescens. 

COLEOPTERA. 
Calendridz. 

Rhabdocnemis obscurus Boisduval; Hawaii, ete. (See Sugar Cane.) 

LEPIDOPTERA. 
Pyralidz. 

* Ephestia cautella Walker; Egypt; breeds in half ripe dates. (Gough, L. H.: The Agric. Journ. 

Egypt, vol. 3, 1914, pp. 104-105.) 

Lycenide. 
Virachola livia Klug; Egypt; breeds in dates (Gough, 1. ¢c., p. 105). 

Tineide. 
Ereunetis flavistriata Walsingham; Hawaii. (See Sugar Cane.) 

Zygenide. 

Levuana iridescens Bethune-Baker; Fiji. (See Royal palm.) 

PANAMA RUBBER. 

(Castilloa elastica. Family Moracez.) 

African, Mexican, and Central American trees yielding rubber. 

A PANAMA-RUBBER INSECT LIKELY TO BE IMPORTED. 

Inesida leprosa Fabricius. 

(Castilloa Borer. Cerambycide; Coleoptera.) 

‘Host: Panama rubber (Castilloa elastica). 

Injury: Very serious borer. In West Africa it has almost ruined Castilloa culture. 

Description and biology: Beetle brown, venter and greater part of elytra covered with 

yellowish brown scales; a black triangle on lateral margin of each elytron beyond 
middle; humeri of elytra strong and coarsely punctured; length 25-35 mm. Larva 

5 cm. long, with large clypeus. ggs laid at base of trunk. Pupates in larval tunnel. 

Distribution: West and East Africa. 

Soraver, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, pp. 502, 503. 

PAPAYA. 

(Carica papaya. Family Passifloracez. ) 

A tropical fruit-bearing tree grown in Florida. 

IMPORTANT PAPAYA INSECTS. 

HEMIPTERA. 
Coccide. 

A spidiotus destructor Signoret; Amani, Africa. 

Pseudoparlatoria ostriata Cockerell; Cuba. 

COLEOPTERA. 
Calendridz. 

Rhabdocnemis ohscurus Boisduval. (See Sugar cane.) 

DIPTERA. 
Trypetidz. 

Ceratitis capitata Wiedemann; attacks Carica papaya and C. quercifolia. (See Fruit.) 

+ Toxotrypana curvicauda Gerstaecker; papaya fruit fly; West Indies, Florida (F. Knab and W. W. 

Yothers, Journ. Agr. Res., vol. 2, pp. 447-453, 2 plates. 
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PARA PLUM. 

(Spondias spp. Family Anacardiacez.) 

AN IMPORTANT PARA-PLUM INSECT. 

DIPTERA. 
Trypetidz. 

Anastrepha fraterculus Wiedemann. (See Fruit.) 

PARA RUBBER. 

(Hevea brasiliensis Muell. Family Euphorbiacee.) 

This tree produces the Para rubber of commerce, or caoutchouc, It grows in 

Brazil and Guiana, and attempts have been made to grow it in Florida. 

IMPORTANT PARA-RUBBER INSECT. 

ISOPTERA, 

Termitide. 
Coptotermes gestroi Wasmann, white ant; India; destroys the roots. 

PARSLEY. 

(Carum petroselinum. Family Umbellifere.) 

An herb cultivated for its foliage, much used as a garnish. 

AN IMPORTANT PARSLEY INSECT. 

LEPIDOPTERA. 
Pyralidz. 

* Pionea ferrugalis Tiiibner; Europe, Asia, North America. (See Cabbage.) 

PARSNIP. 

(Pastinaca sativa Linneus. Family Umbellifere.) 

The parsnip is grown in Europe and America, and, being a root crop, is liable at 

any time to introduce root pests. 

IMPORTANT PARSNIP INSECTS. 

ACARINA. 

Tyroglyphidz. 

* Rhizoglyphus ( Coepophagus) echinopus F. and R, (Sce Potato.) 

LEPIDOPTERA. 

Gelechiidz. 
Depressaria nervosa Hw. and D. depressella Wiibner; Europe; attack buds and fiower heads. 

DIPTERA. 

Agromyzidz. 

Phutomyza affinis Fallen. (See Tobacco.) 

Trypetide. 

Acidia heroclei I.inneeus; Europe. (See Celery.) 

PEA. 

(Pisum sativum. Family Leguminose.) 

The various varieties of peas are grown extensively in Europe and America. Some 

of the pests of the peas, such as the weevils, have been very widely distributed by 

commerce. (See Bean.) 
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A. BETTER KNOWN PEA INSECTS LIKELY TO BE IMPORTED. 

* Etiella zinckenella Treitschke. 

(Pea Pod Borer. Pyralidze; Lepidoptera. ) 

Hosts: Peas, bean, Sann hemp (Crotalaria). 

Injury: Breeds in the pods. 
Description and biology: Adult, moth with wing expanse 18-30 mm., pale rufous; 

forewings gray brown, with white marginal fascia and a transverse rufous bar, hind- 

wing with brown suffusions and lines. Pupa in spindleform cocoon. Larva bores 

in the pods of legumes. 

Distribution: Europe, Africa, Asia, West Indies, California, Colorado, Texas, Florida, 

Oklahoma, nearly cosmopolitan. 

Maxweti-Lerroy, H.M. Mem. Dept. Agric. India, vol. 1, 1907, p. 204. 

CHITTENDEN, F. H. U.S. Dept. Agr. Bur. Entom., bul. 82, pp. 25-28, 1909. 

Laspeyresia (Grapholitha) spp. 

(Pea Moths. Tortricide; Lepidoptera. ) 

Species: L. dorsana Fabricius; Europe; peas, beans, Orobus tuberosus, and Trifolium 

pratense. L. nebritana Treitschke; Sudan; lentils, field peas, wild legumes. >L. 

nigricana Stephens; Europe and Canada since 1893; peas. 

Injury: Bore in the pods. 

Description and biology: Moths, brownish; dorsana with crescentiform white spots 

on forewings; nigricana a little smaller than nebritana, the latter with two curved lines 

near tip on each forewing. Larve bore in pods. 

SoraueR, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, pp. 281, 282, 

283, figs. 205-206. 
Contarinia pisi Winn. 

(Pea Midge. Itonididz [Cecidomyiidee]; Diptera.) 
Hosts: Pea. 

Injury: Breeds in the hulls of peas, impairing or destroying the yield. 

Description: Midge, yellow, thorax banded with brown, antennz black; length 
2mm. Maggot white, 3 mm. long. 

Distribution: Europe. 

Soraver, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, pp. 446, 447. 

B. OTHER IMPORTANT PEA INSECTS. 

HEMIPTERA. 
Aphididae. 

* Macrosiphum pisi Kaltenbach. 

COLEOPTERA. 
Elateridz. 

Agriotes lineatus Linnzeus. (See Tobacco.) 

Mylabridz (Bruchidz). 

* Mylabris rufimanus Boheman, California, * M. pisorwm Linneus, M. lentis Frélichs, M. pallidicornis 

Boheman, > Acanthoscelides obtectus Say, * Pachymerus chinensis Linneus, * P. quadrimaculatus 
Fabricius; attack seed. (See Beans.) 

Curculionidz. 

Sitona lineata Linneeus, +S. flavescens Marsh, and *S. hispidula Fabricius; Europe. (See Clover.) 

LEPIDOPTERA. 

Lyceznide. 

Zizera labradus Godt.; Australia; attacks pods. (See Beans.) 

DIPTERA. 
Agromyzide. 

Phytomyza affinis Fallen. (See Tobacco.) 
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PEACH; ALMOND. 

(Amygdalus spp. Family Rosacez.) 

Delicious fruit-bearing trees of temperate and warm climates. The almond pit is 
much sold as a nut. 

A. BETTER KNOWN PEACH INSECTS LIKELY TO BE IMPORTED. 

Uracanthus acutus Blackburn. 

(Cerambycid; Coleoptera.) 

Hosts: Peach, apricot, plum. 

Description and biology: Adult, length about 14 mm.; color obscure ferruginous; 

covered with short pubesence. 
Distribution: Australia. 

Buacksurn, T. Proc. Linn. Soc. New South Wales, ser. 2, 1889, vol. 4, p. 451. 

Conogethes punctiferalis Guérin. 

(Northern Peach Moth. Pyralide#; Lepidoptera.) 

Host: Peach. 

Injury: Intests the fruit. : 

Description: Adult, wing expanse 21-25 mm., bright yellow, thickly mottled with 

black spots. Pupa dark reddish brown. Pupates on side of peach stone. Larva, 
length 20 mm., cylindrical, with a few erect hairs; color dirty white, almost hidden 

by pinkish markings. Attacks ripening fruit, eating and webbing surface. Eggs 
deposited on half-grown peaches. 

Distribution: Australia. 

Froaeatr, W. W. Australian Insects, 1907, p. 273. 

Tryon, Henry. Ann. Rept. Dept. Agri. for years 1889-90, p.75. Brisbane, Queens- 

land, 1890. 
B. OTHER IMPORTANT PEACH INSECTS. 

HEMIPTERA. 
Coccide. 

Armored— 

Aspidiotus (Pseudaonidia) clavigera Cockerell; Hawaii. 

* Aspidiotus (Diaspidiotus) ostreexformis Curtis; British Isles. 

Diaspis leperii Signoret; Europe. 

Diaspis syuamosus Newstead and Theobald; Egypt. 

+ Epidiaspis piricola Del Guercio; Europe. 

Parlatoria affinis Newstead; Algeria. 

Parlatoria calianthina Berlese and Leonardi; Algeria, Italy. 

* Pseudoparlatoria parlatorioides (Comstock); Brazil, Mexico. 

Unarmored— 

Lecanium kunoensis Kuwana; China. 

* Lecanium persice (Fabricius); Europe. 

Lecanium rugosum Signoret; France, Germany. 

Lecanium vini Bouché; Europe. 

Lygeidez. 

Nysius vinitor Bergroth: Australia. (See Fruit.) 

COLEOPTERA. 
Elateride. 

Agriotes lineatus Linneeus. (See Tobacco.) 

Bostrychide. 

A pate monachus Fabricius; Africa, West Indies, attacks almond. (See Citrus.) 

Chrysomelidz. 

Aulacophora olivierei Guérin, leaf beetle; Australia. (See Cucurbits.) 
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srachyrhinide. 

Brachyrhinus ligustici Linneeus; Europe. (See Grape.) 

Brachyrhinus corruptor Host; Italy; attacks almond. (See Grape.) 

Scolytidz. 

Scolytus amygdali Guérin; Mediterranean region; bark beetle in almond and apricot trees, very in- 

jurious. 
LEPIDOPTERA. 

Xyloryctide. 

Cryptophaga unipunctata Donovan; Australia. (See Plum, Cherry.) 

Pyralidz. 
Dichocrocis punctiferalis Guénée; Queensland. (See Corn.) 

DIPTERA. 

Trypetide. 
Ceratitis capitata Wiedemann, attacks peach and almond. (See Fruit.) 

Anastrepha ludens Loew; Mexico. (See Fruit.) 

Dacus diversus Coquillett; India. (See Fruit.) 

Dacus persice Rig.; India. (See Fruit.) 

Bactrocera tryoni Froggatt; Orient. (See Fruit.) 

PEAR. 

(Pyrus communis, etc. Family Rosacez.) 

Fruit trees native of south-central Europe and Asia and much cultivated in this 

country for their delicious fruits. 

A. BETTER KNOWN PEAR INSECTS LIKELY TO BE IMPORTED. 

Psylla pyrisuga Forster. 

(The Large Pear Psylla. Psyllide; Hemiptera.) 

Host: Pear. 
Injury: Quite injurious in middle Europe and Japan. 
Description and biology: Adult marked with black and red, wings yellow. Female 

about 3.5 mm. and male 2.5 mm. in length. Winters in adult condition under bark 
scales of the trees. Eggs are laid singly or in small groups in hairs of leaf and flower 

stems or on leaves. Nymph is dark yellow in color, with waxy secretion. The foliage 

is distorted and leaves rolled up; also the young branches are killed and young fruit 

destroyed. 
Distribution: Europe, Japan. 

Hencuet, G. A. O. Die Schidlichen Forst- und Obstbaum-Insekten, 1895, p. 490. 

SoraverR, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, p. 647. 

Stephanitis pyri Fabricius. 

(The Pear Tingis. Tingitide; Hemiptera.) 

Hosts: Pear, apple. 

Injury: Serious pest to pear and apple in Europe. 
Description and biology: Adult, about 3 mm. long; body flat and covered with rela- 

tively large wings of a beautiful lace network; lobes of same pattern extend from 

each side of prothorax; general color brownish, with dark bands across wings. 
Nymph oval in outline, pale greenish in color and abdominal segments each with a 
spine on each side; two transverse dusky bands on bodies of older individuals. Eggs 

ovate, oblong, greenish white in color, 0.6 mm. long. Adults winter around base of 
host plants, reproducing in spring on under surface of leaves, where all stages may 
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be found at same time during summer. Badly infested leaves become yellow, then 

brown, and die. (See text fig. 79.) 

Distribution: Europe. 

Costa, AcuiLLE. Insetti nocivi all’ Agricoltura, 1879, p. 166. 

Sitvestri, F. Dispense di Entomologie Agraria, 1911, p. 82. 

Nephopteryx rubrizonella Ragonot. 

(Pear Fruit Borer. Pyralids; Lepidoptera.) 

Host: Pear. 

Injury: Destroys yearly 30 to 40 per cent of fruit. 
Description and biology: Adult, wing expanse 25 mm. Forewing grayish brown to 

grayish black, crossed by two equidistant irregularly pinnated grayish-bordered 

black lines; outer margin and basal half much deeper in color; hindwing dark gray; 

thorax colored like forewing, abdomen paler. Two brooded; first occurs in July, 

second in September and October. Pupa, deep reddish brown. Pupates in core of 

Fic. 79.—The pear tingis (Stephanitis pyri): a, Injured leaf; b, d, nymphal stages; e, much enlarged hair; 

f,adult. (Costa.) 

fruit. Larva, length 20 mm.; spindle-shaped, color pinkish brown; attacks core of 
fruit. Stage lasts three weeks or more. Eggs, deposited on lower surface of twigs, 

about 20 in a mass, covered by a white silk web. 

Distribution: Japan. 

Matsumura, M. U.S. Dept. Agric., Div. Ent., Bul. 10, 1898, p. 38. 

Dasyneura pyri Bouché. 

(Pear Leaf-Curling Midge. Itonidide [Cecidomyiidz]; Diptera.) 

Host: Pear. 
Injury: Rolls edges of leaves. 
Description and biology: Adult, length 2mm. Brown, with limpid wings and tawny 

palpi. Occursin spring. Pupates in the soil. Whitish maggots. 

Distribution: Europe. 

THEOBALD, F. V. Insect Pests of Fruit, 1909, p. 350. 
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Janus compressus Fabricius. 

(The Bud-stinger. Tenthredinidz; Hymenoptera. ) 

Host: Pear. 
Injury: Hollows out medullary canal in twigs. 
Description and biology: Adult male, length 7 mm.; color black, with a transverse 

yellow band on thorax; abdomen entirely yellow; female 8 mm.; blackish, with three 

yellow spots on thorax and circle of red on abdomen. Occurs in May. One genera- 

tion. Pupates in spring in gallery in shoot. Larva, length 6 mm.; white; makes 

gallery in twig. Winters in this stage in lower part of gallery. Eggs placed in buds. 

Distribution: Europe. 

Grenavux, G. Entomologie et Parasitologie Agricoles, 1904, p. 304. 

Murimuor, L. Les Insectes Nuisibles, 1891, p. 189. 

Pamphilius flaviventris Retz. 

(Social Pear Sawfly. Tenthredinide; Hymenoptera.) 

Hosts: Pear, plum, cherry, white thorn, and other rosaceous plants. 

Injury: Considerable damage. Strips foliage from trees. 
Description and biology: Adult, female, black; antenne and legs yellowish; abdo- 

men tawny at apex, with yellow triangular mark on sides of segments; ventrally 

bands of yellow; male, abdomen reddish yellow from second segment to apex; lower 

part of head yellow; wing expanse 8-12 mm. Pupates in cocoon in soil. Larva, 

length 25 mm.; orange yellow; head black; two black spots on second segment; has 

no prolegs; spins tent over leaves on which it feeds; winters in cocoon; may suspend 

development and remain in soil over a second winter. Hggs are deposited on under 

surface of leaves in groups of 30 to 60. Incubation requires 6 or 7 days. 

Distribution: Europe. 

THEOBALD, F. V. Insect Pests of Fruit, 1909, p. 338. 

IMPORTANT PEAR INSECTS. 

HEMIPTERA. 
Coccide. 

Armored— 

Aspidiotus (Diaspidiotus) africanus Marlatt; Africa. 

*Aspidiotus (Aonidia) lauri Bouché; Germany. 

* A spidiotus (Diaspidiotus) ostrexformis Curtis; Europe, Canada. 

Aspidiotus pectinatus Lindinger; South Africa. 

Aspidiotus (Diaspidiotus) pyri Lichtenstein; France, Switzerland. 

* Diaspis pentagona Targioni-Tozzetti; South Africa, Australia, Italy. 

Diaspis pyri Colvée; Spain, Germany. 

Diaspis santali Maskell; New Zealand. 
Diaspis syuamosus Newstead and Theobald; Great Britain. 

+ Epidiaspis piricola Del Guercio; Germany, Italy, France, Russia. 

Parlatoria calianthina Berlese and Leonardi; Spain, Victoria, New South Wales. 

Parlatoria pyri Marlatt; China. 

Unarmored— 

Ceroplastes rubens Maskell; Australia, Hawaii, Japan. 

* Lecanium bituberculatum Targioni-Tozzetti; England, France, Sweden, Italy, Germany. 

Lecanium caprex Linnzeus; Europe, Nova Scotia. 

Lecanium coryli Linnzeus; Europe, Algeria. 

Lecanium glandi Kuwana; Japan. 

Lecanium kunoensis Kuwana; China. 

Lecanium rugosum Signoret; France, Germany. 

Lecanium tilix Linneus; Europe. 

Lecanium vini Bouché; Europe. 
COLEOPTERA. 

Buprestidz. 

*Agrilus sinuatus Olivier; Europe; introduced into United States; borer. 

Cerambycid=. 

Cerambyz scopolii Fuessly; Europe; borer. 

Liopus nebulosus Linneus; Europe; borer. 
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Curculionidz. 

Magdalis cerasi Linneus; Europe; bores in branches. 

Anthonomus pomorum Linneus; Europe; bud weevil. (See Apple.) 
Anthonomus pedicularius Linneus, A. pyri Boheman, and A. spinotus Redtenbacher; Europe; bud 

weevils. 

Leptops hopei Schonherr; Victoria. (See Apple.) 

Scolytidz. 

Scolytus pruni Ratzeburg; Europe. (See Plum.) 

Taphrorychus bicolor Herbst; Europe; galleries in trees. 

LEPIDOPTERA. 
Lasiocampide. 

Gastropacha quercifolia Linnzeus. (See Fruit.) 

Geometridz. 

Anisopteryx zscularia Schiffermiller. (See Forests.) 

Cossidzx. 

Cossus tristis Dru.; Africa. (See Apple.) 

Tortricidz. 

Capua angustiorana Haworth; Europe, Asia, Africa. (See Apricot.) 

HYMENOPTERA. 
Tenthredinidz. 

Priophorus padi Linneeus; Europe. (See Plum.) 

DIPTERA. 
Trypetidz. 

Anastrepha fraterculus Wiedemann. (See Fruit.) 

Ceratitis capitata Wiedemann. (See Fruit.) 

Itonididz. 

> Contarinia pyrivora Riley; Europe, North America; gall midge. 

PERSIMMON. 

(Diospyros spp. Family Ebenacez.) 

Fruit trees of the tropics, of which several species are cultivated in this country. 

IMPORTANT PERSIMMON INSECTS. 

HEMIPTERA. 
Coccidz. 

Armored— 

Aspidiotus (Aonidia) ebeni Leonardi; Ceylon. 

Unarmored— 

Ceroplastes rubens Maskell; Japan; Diospyros kaki. 

Coccus bicruciatus Green; Ceylon; Diospyros ebenwm. 

Phenacoccus pergandei Cockerell; Japan; Diospyros kaki. 

DIPTERA. 
Trypetidez. 

Anastrepha fraterculus Wiedemann, attacks Diospyros kaki, the Japanese persimmon. (See Fruit.) 
Ceratitis capitata Wiedemann, attacks Diospyros kaki. (See Fruit.) 

LEPIDOPTERA. 
Cosmopterygidz. 

Kakivoria flavofasciata Nagano; Japan; injures fruit. 

PINE. 

(Pinus spp. Family Pinacez.) 

Evergreen resiniferous trees distributed throughout the northern hemisphere; in 

the tropical and subtropical regions they are confined to the mountains. They are 

very valuable timber trees and many of them yield turpentine, tar, pitch from the 
trunk, and medicinal oils from the leaves and young shoots. Edible seeds are pro- 
duced by some. For convenience the insect pests are arranged under Conifers. 
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PINEAPPLE. 

(Ananas sativus. Family Bromeliacez.) 

A plant indigenous to America but now cultivated in Hawaii and other parts of 

the world. 
IMPORTANT PINEAPPLE INSECTS. 

HEMIPTERA. 
Coccide. 

Armored— 

Aspidiotus ( Targionia) bromeliz Leonardi; England, Seychelles. 

Unarmored— 

Pseudococcus ananass2 Kuwana; Japan. 

Pseudococcus brevipes Cockerell; Jamaica, Antigua, Dominica. 

Pseudococcus bromelix Bouché; Hawaii. 

LEPIDOPTERA. 
Tineidz. 

Ereunetis flavistriata Walsingham; Hawaii. (See Sugar cane.) 

DIPTERA. 
Trypetide. 

Ceratitis capitata Wiedemann. (See Fruit.) 

Dacus ranthodes Broun. (See Fruit.) 

COLEOPTERA. 
Calandrid2. 

Metamasius ritchiei Marshall; Jamaica. (Bull. Ent. Res., vol. 7, p. 197.) 

PISTACHIO. 

(Pistacia vera, etc. Family Anacardiacez.) 

A nut-bearing tree of Asia and Europe, cultivated in California. 

IMPORTANT PISTACHIO INSECTS. 

HEMIPTERA. 
Coccide. 

Armored— 

Diaspis gennadii Leonardi; Greece, Italy. 

TLeucaspis pistacie Lindinger; Cyprus; Pistacia lentiscus. 

Unarmored— 
Ceroplastes rusci Linneus; Pistacia lentiscus, P. terebinthus. 

PLANE TREE; BUTTONWOOD; SYCAMORE. 

(Platanus spp. Family Platanacez.) 

Ornamental deciduous trees of America, Europe, and Asia, valued for their dense 

shade. 
IMPORTANT SYCAMORE INSECTS. 

COLEOPTERA. 
Anobiidz. 

Xestobium rufovillosum DeGeer; England; bores in wood of old-standing trees. 

Scarabeide. 
Melolontha hippocastani Fabricius and M. melolontha Linneus, Europe; larve injure roots of seedlings. 

Cerambycide. 

AGolesthes sarta Solsky; India; bores in trunks of Platanus orientalis. 

Tpidz. 

Anisandrus dispar Fabricius; Germany; ambrosia beetle. 

LITERATURE. 

LINDINGER, L. Die Schildliuse (Coccide), 1912. 
NUsstrn, O. Leitfaden der Forstinsektenkunde, 2d ed., 1913. 

Hess, R. Der Forstschutz, 1900, vol. 2. 

StessBine, E. P.!/ Indian Forest Insects, Coleoptera, 1914. 
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PLANTAIN. 

(See Banana.) 

PLUM; CHERRY; PRUNE. 

(Prunus spp. Family Rosacez.) 

Deciduous trees of the northern hemisphere, with showy flowers and delicious 

fruits, of which many horticultural varieties are cultivated in this country. 

A. BETTER KNOWN PLUM INSECTS LIKELY TO BE IMPORTED. 

> Eriophyes spp. 

(Plum Blister Mites. Eriophyidz; Acarina.) 

Species: * E. phloeocoptes Nalepa; Europe, North America; Prunus domestica, P. 

insititia, P. spinosa. E. similis Nalepa; Europe; Prunus armeniaca, P. chamexcerasus, P. 

domestica, P. insititia, P. spinosa. > E. padi Nalepa; Europe, North America; Prunus 

padus. P. domestica, P. spinosa. 
Injury: Form different kinds of blister galls on plum trees and are quite injurious. 

These four-legged blister mites are so small that they are easily transported on nursery 

stock, hence the wide distribution. 

Soraver, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, pp. 125-127. 

Psylla pruni Scopoli. 

(The Plum Psylla. Psyllide; Hemiptera.) 

Hosts: Plum, Prunus spinosa; P. insititia. 

Injury: Not at present an important pest. 

Description and biology: Adult, thorax marked with red and brown; abdomen with 

broad brown bands on sides and back; wings dark brown. Development and gen- 

erations similar to P. pyrisuga. (See Pear.) 

Distribution: Europe, Siberia. 

Hencuet, G. A.O. Die Schidlichen Forst- und Obstbaum-Insekten, 1895, p. 490. 

Peltophora pedicillata Kirby. 

(The Cherry Bug. Pentatomide; Hemiptera.) 

Hosts: Cherry; strong-scented flowering shrubs; wild fig. 

Injury: Probably not at present important. 
Description and biology: Adult, about 12 mm. long; bright metallic green in color 

with black spots on dorsum. The greater part of ventral surface, edges of thorax, 

and two blotches at base of scutellum bright coral red. 

Distribution: Australia (New South Wales to North Queensland). 

Froaeatt, W. W. Australian Insects, 1907, p. 327. 

Diphucephala colaspidoides Gyllenhal. 

(The Cherry Green Beetle. Scarabzeidze; Coleoptera.) 

Hosts: Cherry and other fruit trees; shrubs. 
Injury: Very serious at times. Defoliation by adults. 
Description and biology: Adult, length 8 mm.; metallic green; smooth; elytra 

deeply marked with punctured strie. Damage done in this stage. Larva feeds on 

roots of various plants. Not of economic importance. (See plate xxxIII.) 

Distribution: Southern Australia. 
Frencu, ©. Handbook of Destructive Insects of Victoria, 1893, pt. 2, p. 27. 
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Rhynchites coeruleus De Geer. 

(Twig Cutter. Rhynchitide; Coleoptera. ) 

Host: Apple. ; 

Injury: Cuts off apple shoots. Only nursery stock and bush trees attacked. 

Description and biology: Adult, length 3-4 mm.; deep blue, shiny, clothed with 

long, upright fuscous pubescence; antenne, legs, and rostrum black; elytra, with 

deep punctured strie. Appear in spring and feed on leaves. Pupatein soil. Larve 

white, feed about a month, then enter 

soil. Eggs placed singly in soft shoots 

2 to 4 inches from tips. Shoots cut off 

below place of oviposition. (See text 

fig. 80.) 
Distribution: Europe. 

THEOBALD, F. V. Insect Pests of Fruit, 

19095 05 U7: 

Rhynchites cupreus Linneus. 

(Plum Borer. Rhynchitide; 

Coleoptera. ) 

Hosts: Plum, prune, cherry. 

Injury: Attacks young fruit. 

Description and biology: Adult, length 

3-4 mm., color bronze-copper. Occurs 

in autumn, hibernates in this stage and 

reappears in early spring. Pupates in 

ground. Larva develops in fruit, causing 

it to fall. Eggs are placed singly in 

young fruit at base of peduncle. (See 

text fig. 81.) 

Distribution: Europe. 

HENSCHEL, G. A. O. Die Schidlichen 

Forst- und Obstbaum-Insekten, 1895, 

Deol 

Fic. 80.—Plum twig-cutter (Rhynchites cervicus): 

Adult andinjury. (Theobald.) 

Brachyrhinus levigatus Fabricius (Otiorhynchus). 

(Brachyrhinidz; Coleoptera.) 
Host: Plum. 

Injury: To buds and young twigs. 

Description and biology: Adult, length 6-6.5 mm.; black, shining, without hairs; 

neck-shield rather flat, disk punctured; wing covers finely furrowed. 

Distribution: Middle Europe. 

HENSCHEL, G. A. O. Die Schidlichen Forst- und Obstbaum-Insekten, 1895, p. 109. 

Magdalis armigera Geoffroy. 

(Plum Stem Piercer. Curculionide; Coleoptera. ) 
Host: Plum. 

Injury: To twigs and foliage. 

Description and biology: Adult, length 3.54.5 mm.; color, dull black; neck shield 

with thorn-like projections near fore margin, 4-cornered, hardly as wide as long, 

finely punctate; elytra strigose punctate, space between punctations flat; beak shorter 

than neck shield. Adult attacks leaves. Larva develops in twig. Pupates in 

burrow. 
Distribution: Europe. 

HeEnscuHeL, G. A. O. Die Schidlichen Forst- und Obstbaum-Insekten, 1895, p. 94. 
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Curculio cerasorum Herbst (Balaninus). 

(Cherry Weevil. Curculionide; Coleoptera. ) 
Host: Cherry. ; 

Injury: To fruit. 

Description and biology: Adult, length 3-3.5 mm.; color clear brownish red; eyes 

black; prothorax and ventral surface covered with golden hairlike scales. Larva 
eats out cherry pit. Pupation takes place in pit. 

Distribution: Germany. 

Henscuet, G. A. O. Die Schadlichen Forst- und Obstbaum-Insekten, 1895, p. 91. 

Anthonomus rectirostris Linn us. 

(Curculionide; Coleoptera. ) 

Hosts: Cherry and other fruits. 

Injury: Attacks the fruit. 

Fig. 81.—Plum borer (Rhynchites cupreus): Adult andinjury. (Henschel.) 

Description and biology: Larva feeds on seeds, preventing fruit from ripening. 

Eggs are deposited in young fruit. 
Distribution: Europe. 

SoraueErR, P. Handbuch der Pflanzenkrankheiten, 3d. ed., 1913, vol. 3, p. 556. 

Scolytus assimilis Boheman. 

(Scolytidze; Coleoptera.) 
Host: Plum. 

Injury: Attacks bark and sapwood. Very destructive. 

Description: Habits similar to S. rugulosus. 

Distribution: Argentina. 

Soravuger, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, p. 572. 

Scolytus pruni Ratzeburg. 

(Scolytidz; Coleoptera. ) 
Hosts: Plum, pear, apple. 

Injury: Destroys many trees, makes galleries under bark. 
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Description and biology: Adult, length 4 mm.; head and thorax black, elytra chest- 
nut. Appears in June (France). Pupates in spring. Larval galleries perpendicular 

to maternal gallery. Eggs deposited in gallery under bark of weakened trees. 

Distribution: Europe. 

Montitiot, L. Les Insectes Nuisibles, 1891, p. 168. 

GuENAUX, G. Entomologie et Parasitologie Agricoles, 1904, p. 340. 

Coleophora anatipennella Hubner. 

(Cherry Tree Case-Bearer. Elachistidee; Lepidoptera.) 

Hosts: Cherry, apple, sloe. 
Injury: Serious attacks at intervals of a few years; feeds on buds and early foliage. 

Description and biology: Adult, wing expanse 12 mm.; forewings creamy white with 
scattered fuscous scales 

noticeable toward tips, 

fringe white; hind wings 

dusky, with long gray 

fringes. Occurs July to 

August. Pupa pale 

brown in color; pupation 

takes place in its case; 
period 3 or 4 weeks. 
Larva, length 12 mm.; 

reddish brown to orange 

with dark-brown shiny 

head. Larval case pis- 

tol-shaped, dark brown 
to black, with white 

border around mouth. 

Larvee may be found 

from August through the winter until June. Eggs are deposited on under side of leaf, 
hatching in 2 or 3 weeks. 

Fig. 82.—Cherry fruit moth (Argyresthia nitidelia): Adult moth. 

(Theobald. ) 

Distribution: Europe. 

THEOBALD, F. V. Insect Pests of Fruit, 1909, p. 195. 

Argyresthia ephippella Fabricius. 

(Hyponomeutide; Lepidoptera. ) 

Hosts: Cherry, plum, hazel. 

Injury: Not seriously destructive. 
Description and biology: Adult, wing expanse 12 mm.; forewings ocherous brown, 

inner margin white, interrupted beyond middle by dark-brown spot, which can be 
traced across the wings as an oblique fascia terminating in the costa. Larva feeds 
on shoots, leaf, and blossom buds. 

Distribution: Europe. 

THEOBALD, F. V. Insect Pests of Fruit, 1909, p. 193. 

Argyresthia nitidella Fabricius. 

(Cherry Fruit Moth. Hyponomeutide; Lepidoptera.) 

Hosts: Cherry, hawthorn. 
Injury: Seldom serious. Attack fruit just after it has set. 
Description and biology: Adult, wing expanse 11 mm.; forewings light brown, with 

white or cream colored inner margins; in middle there is a fascia of deeper brown color 
which terminates in tip of wings. Occurs in May (Stainton). Cocoon dense and white; 
pupal period about 15 days. Larva light green; head, first thoracic segment and legs 
brown. Zggs placed on shoots near flower bud. Overwinters in egg stage. (See 

text fig. 82.) 
Distribution: England. 

THEOBALD, F. V. Insect Pests of Fruit, 1909, p. 192. 
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Xylina ornithopus Rott. 

(Gray Plum Owlet Moth. Noctuids; Lepidoptera.) 
Host; Plum. 

Injury: Defoliation. 

Description and biology: Adult, forewing 15-17 mm. long; grayish white mixed 

with weak brownish. Occurs August and September (Germany). Pupates in July 

in earth. Larva 33 mm. long; blue-green in color, marked with white spots; three 

white dorsal lines; head whitish green. Overwinters as egg. 
Distribution: Europe. 

HenscuHeEL, G. A. O. Die Schiidlichen Forst- und Obstbaum-Insekten, 1895, p. 361. 

Xylina socia Rott. 

(Brown Plum Owlet Moth. Noctuids; Lepidoptera.) 

Hosts: Plum, elm, linden. 

Injury: Defoliation. 

Description and biology: Adult, forewing 17-20 mm. long; brown with a mixture of 

gray or rose color. Occurs August and September (Germany). Pupates in earth. 

Larva length 33 mm.; color apple-green; marked with 

white spots and a broad white dorsal stripe; head shining 
green. Overwinters as egg. 

Distribution: Europe. 

HenscHert, G. A. O. Die Schidlichen Forst- und 

Obstbaum-Insekten, 1895, p. 361. 

Laspeyresia funebrana Treitschke. 

(Red Plum Maggot. Tortricide; Lepidoptera.) 

Host: Plum. 

Injury: Attacks fruit; damage not easy to detect. 

‘Caterpillar plentiful in plum pies.” (Stainton.) 

Description and biology: Adult, wing expanse about 12 

mm.; forewings purplish gray, clouded with smoky gray; 

at anal angle is an indistinct, ocellated patch, edged with 

pale gray and inclosing four black dots. Pupates in 

whitish cocoon under rough bark or débrisin spring. Pupa 

amber color. Larva, length 15 mm., chestnut red in color, 

with sides yellowish or entirely deepred. Eggs, placed at 

base of fruit stalk, hatching in 10 days. (See text fig. 83.) 

Distribution: Europe, Asia Minor. 

THEOBALD, F. V. Insect Pests of Fruit, 1909, p. 363. 

Fig. 83.—Red plum maggot (Las- 

peyresia funebrana): Moth and 

larva in fruit. (Henschel.) 

Laspeyresia woeberiana Schiffermiller. 

(Bark Tortrix. Tortricidz; Lepidoptera.) 

Host: Prunus sp. and other fruits. 

Injury: Injury to bark. 
Description and biology: Adult, wing expanse 16 mm., forewing dark brown, with 

rusty-yellow and lead-gray oblique lines; five white notches on fore margin, and a 

twisted lead line from the notches to the eye spot; speculum on a rusty-yellow ground, 

marked with black. Two broods, first May and June; second August and September 

(Germany). Pupa chestnut brown, pupates in larval gallery. Larva length 9 mm.; 

dirty green, red-headed, sparsely hairy. Feeds in galleries in bark; betrayed by 

masses of frass hanging out of air holes. Eggs placed in crevices in bark. 

Distribution: Europe. 

Soraver, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, p. 283. 
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A DESTRUCTIVE CHERRY INSECT. 

The cherry green beetle (Diphucephala colaspidoides): Adult, larva and injury. (French.) 



U. S. Dept. of Agriculture, Manual of Dangerous Insects. PLATE XXXIV. 

THE CHERRY BORER. 

The cherry borer ( Cryptophaga unipuncta): Moth, larva, pupa, and injury. (French. 



U.S. Dept. of Agriculture, Manual of Dangerous Insects. PLATE XXXV. 

A PoPLAR BORER. 

Poplar borer (_#olesthes sarta): Fic. 1.—Eggs. Fic. 2.—Empty egg. Fies.3, 4,5.—Larval stages. Fics. 
6, 7.—Pupa. Fic. 8.—Male. Fic. 9.—Females. (Stebbing.) 
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ama : 

? 

POTATO WEEVIL. RHIGOPSIDIUS TUCUMANUS HELLER. (PIERCE.) 

Lied 
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Cryptophaga unipunctata Donovan. 

(The Cherry Borer. Xyloryctide; Lepidoptera.) 

Hosts: Cherry, peach, honeysuckle. 

Injury: Very serious. Makes shallow tunnels in branches of trees. 

Description and biology: Adult, wing expanse 37 mm.; a white satiny moth; front 
of head. antennz, and a dot on forewings, black. Larva, length, 50 mm.; pinkish 

white, hairy; covers entrance to burrow with silken web in which collects the sawdust- 
like excrement. (See plate xxxIv.) 

Distribution: Australia. 

Frencu, ©. Handbook of Destructive Insects of Victoria, 1891, pt. 1, p. 113. 
Froceatr, W. W. Australian Insects, 1907, p. 277. 

Olethreutes pruniana Hubner. 

(Plum Bud-moth. Tortricidze; Lepidoptera.) 

Host: Prunus sp. 

Injury: To buds and shoots. 

Description and biology: Adult, forewing 7-8 mm.; from middle of fore margin to 

inner angle, bluish black, mixed with brownish black; border third golden white 

clouded with brownish gray; apical point deep black; palpi grayish black; occurs 

June and July (Germany). Pupates in grass, or between leaves sewed together, 

during latter part of May. Larva, length 20 mm.; greenish yellow, head white, 

divided thoracic shield and anal lobes shining black; feeds in shoots and developing 

leaves drawn together; occurs in spring until middle of May. £ggs placed singly on 

buds. Overwinters in egg stage. 

Distribution: Europe. 

HENSCHEL, G. A. O. Die Schiidlichen Forst- und Obstbaum-Insekten, 1895, p. 418. 

Montituot, L. Les Insectes Nuisibles, 1891, p. 176. 

Hoplocampa fulvicornis Panzer. 

(Plum Fruit Sawfly. Tenthredinide; Hymenoptera. ) 

Host: Plum. 

Injury: Frequently causes considerable damage. Attacks fruit and eats out 
interior. Causes fruit to fall. 

Description and biology: Adult, wing expanse less than 8 mm.; color black, with 

yellow, yellowish-red or reddish-brown legs. Pwupates in soil in brownish cocoon. 

Larva, length 12 mm.; creamy-white, sometimes slightly pinkish: head brown; 

caudal end somewhat attenuated and slightly curved. Eggs minute, greenish white 

and transparent; placed in unopened blossom; hatch in a few days. (See text, 
fig: 84.) 

Distribution: 
as 
las ngland, Europe. 

THEOBALD, F. V. Insect Pests of Fruit, 1909, p. 376. 

Prophorus padi Linnus. 

(Plum Leaf Sawfly. Tenthredinide; Hymenoptera. ) 

Hosts: Plum, pear, hawthorn, bramble, mountain ash, birch. 

Injury: Important. Defoliation. 

Description and biology: Adult, female, color mainly black; thorax shiny, covered 

with grayish brown and two dull white spots; abdomen with scattered, pale, very 
fine hairs; legs white, except middle of femora, apex of tibia and posterior tarsus, 

55266—17 12 
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w hich are black. Two broods, frequently three. 

bout middle of June. (England.) 

ale gray. 

First brood occurs in May, second 

Active during warmest part of day. Pupa 

Pupates in ground; period 9 to 12 days. Larva, green or grayish green, 

with almost white sides; head usually pale dull orange brown. Larval stage of first 

brood lasts 3 weeks; second brood overwinters in soil. Eggs are placed on under 
urface of leaves. Incubation requires 8 days. (See text fig. 85.) 

Distribution: England, Europe. 

TEECEZI2E, 12 Ve Ir reet iets ent annie LeCG aor ane. 

Fic. 84.—The plum fruit sawfly ( Hoplocampa fulvicornis): Adult, larva, and injury . (Ent. Tidsk.) 

B. OTHER IMPORTANT PLUM AND CHERRY INSECTS. 

HEMIPTERA. 
Coccide. 

Armored— 

Aspidiotus (Diaspidiotus) patavinus Berlese; Italy; Prunus cerasus. 

*Diaspis pentagona Targioni-Tozzetti; Italy, Japan, Cape Colony; Prunus cerasus, P. pseudocerasus, 

P.armeniaca, P. laurocerasus. 

Unarmored— 

Kuwania parva Maskell; Japan; Prunus cerasus. 

Lecanium cerasi Goethe; Germany, England; Prunus cerasus. 

Lecanium cerasorum Cockerell; Japan; Prunus cerasus. 

Lecanium cory!i Linrig1s; Europe; Prunus cerasus, P. armeniaca, P. avium, P. domestica, P. insititia, 

P. laurocerasus, P. padus, P. spinosa. 

—— 
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Coce:dz—Continued. 

Unarmored—Continued. 

Lecanium rugosum Signoret; France, Germany; Prunus cerasus. 

Lecanium prunastri Fonscolombe; plum, peach (see pl. Iv, fig. 3). 

Pulviniaria betule Linneus; Denmark, England, Switzerland; Prunus cerasus, P. armeniaca, P. 

domestica. 

Lygeide. 

Nysius vinitor Barzroth; Australia; plum and cherry. (See Fruit.) 

COLEOPTERA. 

Bostrychidz. 

Apite monichus Fabricius; Africa, West Indies. (See Citrus.) 

Buprestidz. 

Cupnodis tenebrionis Linnus; Europe; bores in Prunus spinosa. 

Cerambycidez. 
Saperda scalaris Linneus; 

Europe; borer in cherry 

trees. 

Liopus nebulosus Linneus; 
Europe; borer in cherry 

trees. 

Uracanthusacutus Blackburn; 
Europe. (See Peach.) 

Curculionide. 
Leptops hopei Schonherr; Vic- 

toria. (See Apple.) 

Magdalis carbonaria Linneus; 

Europe; plum. (See Birch.) 

Magdalis cerasi Linneeus, and 

M. pruni Linneus; Europe; 
bore under bark of cherry 

and plum. 
Curculio herbsti Gemminger 
(Balaninus); Europe; 

breeds in fruit of cherry 
and plum. 

Curculio rubidus Gyllenhal 

(Balaninus); Europe; breeds 

in fruit of plum. 
Anthonomus druparum Lin- 

nus; Europe; breeds in 
buds of plum and cherry. 

Scolytidz. 

Scolytus mali Bechst; Europe; 
bores in trunk and branches 

of plum. 

LEPIDOPTERA. 

Noctuide. 

Diloba cxruleocephala Lin- 

neus; Europe; plum, 

cherry. (See Apple.) 

Xyloryctide. 

Cryptophaga unipunctata 

Donovan; Australia; bores Fig. 85.—Plum leaf sawfly (Priophorus padi): Adult and injured leaf. 

in cherry trees. (Theobald.) 

Tortricidz. 

Laspeyresia prunivorana Ragonot; Europe; breeds in fruit. 
Olethreutes variegana Hiibner, Europe; feeds on buds and shoots. 

Geometridz. 

Hibernia rupicapraria Hiibner; Europe. (See Fruit.) 
Anisopteryx escularia Schiffermiller; Europe. (See Forests.) 

Biston hirtarius Cl.; Europe; defoliator. 

Cieimatodia boreata Hiibner, and C. brumata Linneeus; Europe; defoliators 

Lasiocampidez. 

Gastropacha quercifolia Linnzeus; Europe, (See Fruit.) 

Lymantriidz. 

Teia anartoides Walker; Australia; cherry. (See Fruit.) 
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Hyponomeutide. 

* Hyponomeuta malinellus Zeller and +H. padellus Linneus; Europe; introduced in United States; 

cherry. (See Apple.) , 

*Argyresthia conjugella Zeller; Europe, British Columbia, Japan; attacks fruit of cherry and plum. 

(See Apple.) 

Tenthredinidz. 

Pamphilius flaviventris Retz.; Europe. (See Pear.) 

Hoplocampa rutilicornis Panzer, sawfly; mines in fruit; Europe. 

HYMENOPTERA. 

DIPTERA. 
-Trypetide. 

Ceratitis capitata Wiedemann, attacks fruit of Prunus cerasus. (See Fruit.) 

Anastrepha fraterculus Wiedemann, attacks Japanese plum. (See Fruit.) 

Anastrepha ludens Loew.; Mexico. (See Fruit.) 

POMEGRANATE. 

(Punica granatum. Family Lythracee.) 

A fruit-bearing tree of Asia, extensively cultivated throughout the world. Propa- 
gated by cuttings and seed. 

IMPORTANT POMEGRANATE INSECTS. 

LEPIDOPTERA. 
Lycenide. 

Virachola insocrates Fabricius; India; boresin fruit. (See Fruit.) 

Virachola livia Klug, the pomegranate butterfly; Egypt; larve attacks fruit (Gough, L. H.: The 

Agric. Journ. Egypt, vol. 3, 1914, p. 105, pl. 8, figs. 5-7.) 

Pyralidz. 

Cryptoblabes gnidiella Miller; Egypt; breeds in fruit (Gough, 1. c., p. 104). 

POPLAR; ASPEN; COTTONWOOD. 

(Populus spp. Family Salicacez.) 

Soft-wooded trees of the Northern Hemisphere, often used in landscape gardening. 

A. BETTER KNOWN POPLAR INSECTS LIKELY TO BE IMPORTED. 

Saperda spp. 

(Poplar Borers. Cerambycidz; Coleoptera.) 

Species: S. carcharias Linnaeus, poplar borer; Europe; poplar, willow, aspen. S. 
populnea Linnzeus, aspen borer; Europe, Siberia, United States Pacific coast; aspen, 

poplar, willow. S. scalaris Linnzeus; Europe; aspen, walnut, cherry, apple, beech. 

Injury: The first two are very injurious species. 

Biology: The egg is laid in the bark and the larva first bores in the bark but later 

goes into the wood. It pupates in the larval tunnel. 

SoraverR, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, pp. 505, 506. 

Trochilium spp. 

(Hornet Moths. Sesiidee; Lepidoptera.) 

Species: T. apiformis Clerck; Europe; poplar (Populus nigra, P. canadensis}; aspen 

(Populus tremula L.); ash. T. amnatixforme; India; Populus euphratica. 

Injury: Bore in wood. 

Description and biology: Moths clear winged, wasplike in appearance. Larva bores 

in wood. Puwpates in cell of frass near exterior. 

SoraveEr, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, p. 327. 

Nisstin, Orro. Leitfaden der Forstinsectenkunde, 2d ed., 1913, pp. 317, 318, fig. 

269; a. 

Stesppina, E. P. Manual Forest Zoology India, 1908, pp. 124, 125, fig. 255. 
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B. OTHER IMPORTANT POPLAR INSECTS. 

HEMIPTERA, 
Aphididz. 

Pemphigus bursarius Linnzeus; Europe; foliage. 

Pemphigus immunis and P. napeus; India; attacks the twigs of Populus euphratica and P. tremula. 

Pemphigus filaginis Fonsc. (marsupialis Koch); Europe; forms pocket-shaped galls on the midrib of 

leaves of poplar. 

Pemphigus vesicalis Koch: Europe; foliage of Populus alba. 

Asiphum tremulz De Geer; Europe; attacks young shoots, leaves and petioles of aspen (Populus 

tremula). 

Coccide. 

Armored— 
Chionaspis salicis Linnzus; Europe; Populus balsamijera, P. monilifera, P. nigra, P. tremula. 

Crypthemichionaspis africana Newstead; Egypt. 

Unarmored— 

Ceroplastes rusci Linnzus; Italy. 

Pulvinaria betule Linneeus; Europe; Populus alba, P. nigra, P. tremula. 

Lecanium coryli Linnheus; Eurcpe; Populus alba, P. tremula, P. virginiana. 

Lecanium ciliatum Douglas; Europe; Populus alba, P. tremula. 

COLEOPTERA. 
Anobiidz. 

Ptilinus fuscus Geoffroy; Europe; bores in dead wood of standing living trees. 

Buprestidz. 

+ Agrilus viridis Linnzeus (see Oak) and A. serguttatus Brahm.; Europe, bore in bark and branches of 

poplars and aspens. 

Capnodis miliaris Klug; India; bores in Populus euphratica. 

Peciionota variolosa Paykull; Europe; bores in bark of poplar and aspen. 

Melanophila picta Pallas; South Europe, Algeria; bores in wood of young poplars. 

Scarabeide. 

Amphimalion solstitialis Linnzus; Europe; larve attack roots of small plants. 

Melolontha hippocastani Fabricius and M. melolontha Linneus; Europe; larve attaek roots of seedlings. 

Cerambycide. 

Eolesthes sarta Solsky; India; bores in Populus alba and P. euphratica. (See pl. XX XY.) 

Lamia tertor Linnzeus; Europe; bores in bark and larger cuttings of poplar and aspen. 

Saperda carcharias Linneus, S. scalaris Linneus and * S. populnea, Linneeus; Europe; bore in branches 

and trunk. The latter occurs on our Pacifie Coast. (See text fig. 86.) 

Xylotrechus rusticus Linnzeus; Russia; bores in bark and sapwood. 

Purpuriiscenus wachanrui Levrat; Baluchistan; bores in Populus ciliata. 

Chrysomelidz. 

* Phyllodecta vitelline Linneus; Europe, America; leaf beetle. (See Willow.) 

Crepidodera aurata Marsham; Europe; leaf beetle on Populus laurifolia and P. alha. (See Willow.) 

Curculionide. 

Orchestes salicis Linneeus; Europe; mines the leaves. 

Orchestes populi Fabricius; Europe; mines the leaves of Populus nigra and P. dilatata. 

* Cryptorhynchus lapathi Linnzeus; Europe, Eastern United States; breeds in the stems and twigs. 

Ipide. 

Xyleborus cryptophagus Ratzeburg; Germany; ambrosia beetle of poplar and aspen. 

LEPIDOPTERA. 
Cossidez. 

Cossus cossus Linnzeus, goat moth; Europe; bores in wood. (See Willow.) 

*Zeuzera pyrina Linneus; Europe; bores in wood. (See Horse-chestnut.) 

Geometridz. 

Hibernia aurantiaria Esp., H. defoliaria Linneeus and H. marginaria Borckh.; Europe; defoliators. 

Lasiocampide. 

Eriogaster lanestris Linnzeus, and Malacosoma neustria Linneeus; Europe; defoliaters. 

Lymantriidz. 

* Euproctis chrysorrhea Linnzus, * Lymantria monacha Linneus, > Porthetria dispar Linnzus, Porthesia 

similis Fuessly, Stilpnotia salicis Linnzeus; Europe; defoliators. (See Forest defoliators. ) 

Sesiide. 

Sciopteron iabaniformis Rott.; Europe; bores in base of trunk. 
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HYMENOPTERA. 
Cim bicide. 

Cimber variabilis Klug, sawfly; Europe; attacks leaves, and adults girdle twigs. 

Pseudociavellaria amerine Linnzus, a sawfly; Europe; attacks foliage. 

Ten thredinid2. 

Nematus ( Cresus) septentrionalis Linneus and Trichiocampus viminalis Fallen; Europe; sawflies. 

Fria. 86.—Poplar borer (Saperda popuinea): Branch of aspen with galls containing larva, pupa, and 

adult. (Darbey.) 

‘ DIPTERA. 
Itonididz (Cecidomyiidz). 

Rhabdophaga saliciperda Dufour; Europe; attacks Populus alba. (See Willow.) 
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POTATO. 

(Solanum tuberosum Linneeus. Family Solanacee.) 

Although we grow many potatoes in the United States there has been a very large 

importation trade with other countries. Owing to the danger of introducing certain 

diseases especially, the Federal Horticultural Board has placed restrictions on the im- 

portation of potatoes. There are a number of important insect pests which need to 

be guarded against almost as closely as the diseases. 

A. BETTER KNOWN POTATO INSECTS LIKELY TO BE IMPORTED. 

* Rhizoglyphus (Coepophagus) echinopus F. and R. 

(Potato Root Mite. Tyroglyphide; Acarina.) 

Hosts: Potato, parsnip, tulips, lilies, orchids, and many weeds. 

Injury: Very destructive to roots and tubers. 

Description and biology: A very tiny mite which breeds in roots and is quite destruc- 

tive. It may readily be transported with root crops. 

Distribution: France, Italy, Portugal, Palestine, Chile, Australia, California. 

Soravuer, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, pp. 109-111, 

figs. 82-86. 
Epilachna spp. 

(Potato Ladybird Beetles. Coccinellide; Coleoptera.) 

Species: E. 28-maculata Motschulsky; China; potatoes, Solanum spp. E. 28- 
punctata Fabricius; Asia, Malaysia, Australia; Solanaceze, Cucurbitacese. 2. dode- 

castigma Mulsant; Asia, Malaysia, Australia; Solanaceze Cucurbitacee. £. territa 

Mulsant; Java; Spanish peppers, Solanacee. £. pusillanina Mulsant; Java, Sola- 
nacee. EH. phyto Mulsant; Java; Solanacee. LE. guttato-pustulata Fabricius; Aus- 

tralia; potato. 
Injury: Attack foliage in larval and adult stage. 

Soraver, P. Handbuch der Pflanzenkrankheiten, 2d ed., 1913, vol. 3, p. 477. 

Rhigopsidius tucumanus Heller. 

(Argentine Potato Weevil; Psaliduride [Byrsopide]; Coleoptera.) 

Host: Potato. 
Injury: Bores in potato, making it unfit for use. Has been received alive in the 

United States in South American potatoes. 
Description and biology: Adult weevil, light brown or grayish, with roughened elytra 

and short broad beak which rests in a deep groove in front of the anterior legs. Length 
9mm. Pupa white with rudiments of all appendages folded on the underside. 
Found in the potato. Larva white legless with chitinized brownish yellow head. 
Bores in the tubers. (See plate xxxv1.) 

Distribution: Argentina, Peru, Bolivia, Chile. 

Pierce, W. Dwieut. Journ. Agr. Research, vol. 1, No. 4, pp. 350, 351, pls. 39-40. 
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Premnotrypes solani Pierce. 

(Peruvian Potato Weevil. Brachyrhinide [Otiorhynchide]; Coleoptera.) 

Host: Potato. 

Injury: Bores in the tubers. Has been received alive in the United States in 

potatoes from Peru. 

Description and biology: Adult weevil bronzy brown somewhat tuberculate with the 

thorax narrower than the elytra; beak moderately long. Length 7mm. Pupa white 

with rudiments of all appendages folded on the underside. Found in the potato. 

Larva white, legless, with chitinized brownish yellow head. Bores in the tubers. 

(See plate xxxvit, figs. 1, 2.) 
Distribution: Peru. 

Pierce, W. Dwieut. Journ. Agr. Research, vol. 1, No. 4, pp. 346, 349, text figs. 1, 2; 

pl. 41, figs. 1, 2. 
Trypopremnon latithorax Pierce. 

(Peruvian Potato Weevil. Brachyrhinide [Otiorhynchide]; Coleoptera.) 

Host: Potato. 
Injury: Bores in the tubers. Has been received alive in the United States in 

potatoes from Peru. 
Description and biology: Adult weevil brown, tuberculate, with a very broad pro- 

thorax, scrobes abruptly terminated behind, mandibles with a tooth beneath. Length 

6 mm. Pupa white with rudiments of all appendages folded on the underside. 
Found in the potato. Larva white, legless, with chitinized brownish yellow head. 
Bores in the tubers. (See plate xxxvu, fig. 3.) 

Distribution: Peru. 

Pierce, W. Dwicut. Journ. Agr. Research, vol. 1, No. 4, pp. 349-350, text fig. 3; 

pl. 41, fig. 3. 
Hypera (Phytonomus) spp. 

(Potato Leaf Weevils. Curculionids; Coleoptera.) 

Species: H. variabilis Herbst; breeds on the leaves of potato, clover, etc., and 

attacks bean, cabbage, service berries, Plantago lanceolata, Atriplex patula. H. 
crinita Boheman; Algeria and Tunis; breeds on potato. 

Injury: These are potentially important pests. Judging from the ease with which 

the clover pests of this genus have been imported it is important to guard against these 

weevils. 
Description and biology: Similar in form to the well-known clover-leaf weevil, 

Hypera punctata. The larve feed externally on the leaves and pupate in silken 

cocoons. 
B. OTHER IMPORTANT POTATO INSECTS. 

HEMIPTERA. 

Miride (Capsidz). 
Phytocoris pabulinus Linneeus; Europe; sucks juices of stems. 

Jasside. 

Eupteryx solani Curtis; Europe; injures leaf. 

COLEOPTERA. 

Bathyscia wollastoni Janson, the pigmy potato beetle; Europe, often a serious pest. 

Elateridz. 
Agriotes lineatus Linneus. (See Tobacco.) 

Lacon murinus Linneus; Europe; wireworm. 

Meloide. 
Zonabris floralis Pallas, Z. 14-punctata Pallas, Epicauta rufidorsum Goeze and £. sibirica Pallas, blister 

beetles; Europe; very destructive. 
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Curculionide. 

Hypera variabilis Herbst; Europe. (See Clover.) 

Desiantha nociva Lea; Australia; larvee and adults destroy young plants. (See Tomato.) 

LEPIDOPTERA, 

Euchelia jacobex, the cinnabar moth; Europe, injurious, 

Sphingidz. 

Acherontia atropos Linnzeus; death’s head moth; Europe; larvee feed on potato. (See tex figs. 87, 88.) 

Hepialidz. 5 

Hepialus lwpulinus Linneeus; Europe; breeds at roots. 

Hepialus humuli Linnzeus; Europe. (See Hops.) 

Fie. 87.— Death’s-head hawk-moth (A cherontia atropos): Adult somewhat reduced, (Kirby.) 

Noctuidz. 

* Hydrecia micacea Esp.; the rosy rustic; Europe, Canada; potato-stalk borer. 

Gortyna ochracea Hiibner; Europe; stalk borer. 

Gortyna flavago Newman; Europe; stalk borer. 

Persectania evengi, Australia; climbing cutworm. 

Agrotis spina, Bugong moth; Australia; cutworm, 

Euxoa radians, Australia; cutworm. 

Euplexis nigerrima, Australia; cutworm. 

Pyralide. 

Lineodes ochracea. 

Pachyzancla phxopteralis, Bermuda. 

DIPTERA. 
Sapromyzidz. 

Lonchza splendida Loew, New Zealand, Australia, Oceanica. (See Tomato.) 

PRICKLY PEAR; TUNA; BARBARY FIG. 

(Opuntia spp. Family Cactacez.) 

The common broad-leafed cacti or prickly pears often yields edible fruit. 
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IMPORTANT PRICKLY-PEAR INSECT. 

DIPTERA, 
Trypetidz. 

Ceratitis capitata Wiedemann; attacks Opuntia tuna, and O. vulgaris. (See Fruit.) 

PURSLANE. 

(Portulaca oleracea. Family Portulacacez.) 

LEPIDOPTERA. 

Low, fleshy, perennial or annual herbs mostly American. The purslane is culti- 

vated for its edible foliage. Other species are cultivated for their flowers. 

IMPORTANT PURSLANE INSECT. 

LEPIDOPTERA. 
Pyralide. 

+ Hellula undalis Fabricius; Europe, Australia, parts of United States. (See Cabbage.) 

Fic. 88.—Death’s-head hawk-moth (Acherontia atropos): Larva. (Kirby.) 

QUINCE. 

(Cydonia oblonga, etc. Family Rosacee.) 

Ornamental shrubs and trees from Asia now widely cultivated. C. oblonga, the 
quince, yields a fruit used in preserves. C. japonica is much prized as an ornamental 

shrub. 
IMPORTANT QUINCE INSECTS. 

HEMIPTERA. 

Coccide. 

Lecanium rugosum Signoret; Europe. 

* Lecanium persice Fabricius; Europe, Australia, California. 

Lecanium coryli Linnzeus; Europe. 

Aspidiotus (Diaspidiotus) africanus Marlatt; South Africa. 
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COLEOPTERA. 

Curculionidz. 

Magdalis barbicornis Latreille; Europe. (See Apple.) 

Magdalis pruni Linnzeus; Europe; bores under bark. 

; LEPIDOPTERA. 

Cossidz. 

Cossus tristis Dru.; Africa. (See Apple.) 

DIPTERA, 

Trypetidz. 

Ceratitis capitata Wiedemann, (See Fruit.) 

Bactrocera tryoni Froggatt; Orient. (See Fruit.) 

_ RADISH. 

(Raphanus spp. Family Cruciferz.) 

Cultivated root crops native of Europe and Asia. Grown from seed. (See Cru- 

cifers.) 
A. A RADISH INSECT LIKELY TO BE IMPORTED. 

* Anthomyia radicum Meigen. ° 

(Radish Fly. Anthomyide; Diptera.) 

Hosts: Raphanus spp. (including radish), Brassica spp. (cabbage, etc.). 

Injury: Breeds in the roots. 

Description and biology: Male fly blackish, female ash gray; scutellum blackish 

with three black streaks; abdomen light gray, with black medium streak; undersides 
and face white in male, front triangle and all appendages black; wings clear; length 

4.5-5.5mm. Maggot whitish, 6mm. long. Pupates in soil. 

Distribution: Europe, and has been introduced into North America. 

SoraveEr, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, p. 425. 

B. OTHER IMPORTANT RADISH INSECTS. 

COLEOPTERA. 

Curculionide. 

Ceutorhynchus assimilis Paykull; Europe; breeds in seed pod. 

Ceutorhynchus raphini Fabricius; Europe; breeds in stem. 

Ceutorhynchus rodertii Gyllenhal; Europe; breeds in crown gall on Raphanus raphanistrum. 

LEPIDOPTERA. 

Pyralidz. 

Evergestis extimalis Sc. (See Rape.) 

RAPE. 

(Brassica napus Linneus. Family Crucifere.) 

An important forage and cover crop; also valuable for the oil compressed from 

the seed. 

A. BETTER KNOWN RAPE INSECTS LIKELY TO BE IMPORTED. 

Phyllotreta vittula Redtenbacher. 

(Rape and Grain Beetle. Chrysomelide; Coleoptera.) 

Hosts and injury: Mines leaves of Setaria; adults feed on beets and rape (Hungary); 

larva in base of stems of barley, rye, and wheat, causing much damage (Scandinavia; 

Russia). 

Description: Beetle striped with yellow. 

SoravER, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, p. 525. 
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Psylliodes chrysocephala Linnzus; Psylliodes napi Fabricius. 

(Rape Flea Beetles. Chrysomelidx; Coleoptera.) 

Hosts: Crucifers, rape, cabbage, etc. 

Injury: Adults feed on foliage, flowers, and fruit. 

Biology: Eggs are laid in the leaf axils. Larve bore into stem and roots. Breed 
continuously through season. 

Distribution: Europe. 

SoravER, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, p. 523. 

Evergestis extimalis Sc. 

(Rape Seed Worm. Pyralidze; Lepidoptera.) 

Hosts: Rape, radish, cabbage. 

Injury: Feeds on the seed, spinning a web among the 
fruiting heads. 

Description and biology: Moth, wing expanse 26 mm., 
. forewings light yellow ochraceous, with two rusty-brown 

transverse lines, violet-gray fringe. Larva yellowish 

green, with lateral gray stripe and four dorsal rows of 

dark-brown spots; head and thoracic shield black; 

18 mm. 

Soraver, P. Handbuch der Pflanzenkrankheiten, 3d 

ed., 1913, vol. 3, p. 308. 

B. OTHER IMPORTANT RAPE INSECTS. 

ath COLEOPTERA. te 

Nitidulide. ae 
Meligethes eneus Fabricius; Europe; larvee feed on young shoots. 

Curculionidz. 
Ceutorhynchus assimilis Paykull; Europe; breeds in fruit. 

* Ceutorhynchus quadridens Panzer; Europe; Long Island, N. Y. 

breeds in roots. 

Ceutorhynchus sulcicollis; Europe; forms galls on roots. (See 

text fig. 89.) 

LEPIDOPTERA. 

Hepialide. 

Hepialus humuli Linneeus; Europe. (See Hops.) 

DIPTERA. 

Fig. 89.—Galls of Ceutorhynchus Itonididz. 

sulcicollis on rape. (Ritzema Dasyneura brassice Winner; Europe; attacks fruit. (See 

Bos.) Cabbage.) 

RASPBERRY. 
See Blackberry. 

RATTAN 

(Calamus spp. Family Palmacez.) 

Palms of tropical Asia, some of which are used to furnish rattan canes. They make 

excellent conservatory plants. 

IMPORTANT RATTAN INSECTS. 

COLEOPTERA. 
Lyctidz. 

Lyctus brunneus Stephens; Europe, Australia; bores in furniture and sapwood on unseasoned timber 

LITERATURE. 

FroeGatt, W. W. Australian Insects, 1907. 
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RHUBARB. 
i 

(Rheum rhaponticum, etc. Family Polygonacee.) 

Robust perennial herbs originating in Asia and Russia. The rhubarb plant has 
been developed into several garden varieties. Propagated by root division or from 

seed. 
IMPORTANT RHUBARB INSECTS. 

COLEOPTERA. 
Chrysomelidz. 

Chztocnema concinna Marsh; flea-beetle; Europe. Phyllotreta nemorum Linnzeus; Europe. (See 

Crucifers.) 

Curculionide. 

Hypera rumicis Linneus; Europe; breeds on leaves. 

RICE. 

(Oryza sativa Linnzeus. Graminez.) 

Rice is still an important product for importation in spite of the steadily increasing 

production in our own country. The principal sources of importation are Japan, 

China, India, Mexico, and Honduras. The danger of importing rice insects is two- 

fold, through the grain itself, husked or unhusked, and its original containers, and 

through rice stalks used in packing fragile articles of commerce. The similarity of rice 

and grain insects lends importance to any rice pest introduced into the United States. 

A. RICE INSECTS LIKELY TO BE IMPORTED. 

Schoenobius bipunctifer Walker. 

(Rice Stem Borer. Lepidoptera.) 
Host: Rice. 
Injury: Bores in stalks, causing infertility, 

Description and biology: Adult moth, straw-yellow color, the forewings having one 

black dot on each. Body about one-half inch in length, wing expanse about 1 inch. 
Pupa in silken case in straw. Larva bores in the stalk and remains in the stubble from 
November to June. aqs laid in clusters on the leaves, covered with hairs; hatch in a 

week, 
Distribution: India. 

S. K. Basu and H. L. Durr. Crop Pest Handbook for Behar and Orissa, 1913. Dept. 
Agr, Behar and Orissa, Calcutta, leaflet 6, pl. 6. 

Chilo auricilia Dudgeon. 

(Rice Stem Borer. Pyralidze; Lepidoptera.) 

Host: Rice, sorghum, corn, sugar cane, Pennisetum. 

Injury: Bores in stems of grasses. 

Description and biology: Adult moth with metallic spots on fore wings. Larva 

whitish with black head, thoracic shield and setigerous spots, and with purplish 

brown stripes. 

Distribution: India. 

Maxweti-Lerroy, H. F. Mem. Dept. Agric. India. Ent, Ser., vol. 1, pt. 2, p. 197. 
Soraver, P. Handbuch der Pflanzenkrankheiten, 1913, 3d ed., vol. 3, p. 316. 

B. OTHER IMPORTANT RICE INSECTS. 

The rice plant has many pests which attack the leaves, stalks, and roots, but which 

are not very likely to be imported. It is, however, of importance to briefly mention 

these in view of unforeseen possibilities of importation. 
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Acridiidz and Locustidz. 

ORTHOPTERA, 

Hieroglyphus banian Fabricius; India. (See Pl. XX XVIII.) 

Fic. 90.—Rice leafhopper 

( Tettigoniella spectra): 

Adult. (Maxwell-Le- 

froy.) 

Pentatomide. 

Aenaria lewisi; Japan. 

NXiphidium varipenne; Hawaii. 

Oxya velox Fabricius; Hawaii, Formosa. 

Oxya intricata Stal, and Racilia okinawensis Matsumura; Formosa and 

Orient. 

Gryllotalpidz. 

Gryllotalpa africana Beauvais; Hawaii, Africa, Formosa, Asia, Aus- 
tralia, New Zealand. 

HEMIPTERA, 

Jassidz, Cercopidz and Fulgoridz. 

Deltocephalus dorsalis Motschulsky; Formosa, 

Tettigoniella spectra Distant; India. (See text fig. 90.) 

Zygina subrufa Motschulsky and Ptyelus costalis Walker; Formosa. 

Dictyophora sinica Walker, Diostrombus politus Uhler, Nisia atrovenosa 

Lethierry, Delphar furcifera Horvath, Zygina maculifrons Mot- 

schulsky, Cicadula fasciifrons Stal, C. 6-notata Fallen, Nephotettir 

apicalis Motschulsky, and Tetigonia viridis Linnzeus; Formosa and 

Orient. 

Capside. 

Lygus oryz2 Matsumura; Formosa, Orient. 

Coreide. 

Leptocorisa varicornis Fabricius; Japan, China, India, Philippines, 

Ceylon. (See text fig. 91.) 

Plantia affinis Dallas; New South Wales. 

Cucujide. 

COLEOPTERA, 

Lemotmetus rhizophagoides Walker; Ceylon, Germany; injures dry rice and grain. 

Fig. 91.—Rice bug (Leptocorisa varicornis): Adult. Fic. 92.—Rice leaf-beetle) Hispa aenes- 

(Maxwell-Lefroy. ) cens): Adult. (Maxwell-Lefroy.) 

Scarabeide. 

Anomala vitis Fabricius; India; root borer. 

Phyllognathus dionysius Fabricius; India; root destroyer. (See Pl. XX XIX.) 

Chrysomelidez. 

Hispa znescens Baly; Assam, Burma, Bengal, Malabar. (See text fig. 92.) 

Hispa callicantha; Japan. 
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Chrysomelidz—Continued. 
Chetocnema basalis Baly; India; flea-beetle. (See text fig. 93.) 

Lema flavipes Suffrian; Japan. 

Curculionidz. 
Echinocnemis squameus Billberg; Formosa; root weevil. 

Hypomeces unicolor Fabricius; Java. 

LEPIDOPTERA. 

Pyralidz. 

Chilo simplex Butler; India, 
Formosa. (See Sugar cane.) 

Nymphula depunctalis Guénée; 
rice case bearer; India, Burma, 

Ceylon, Java, Australia; feeds 

onleaves. (See pl. XL.) 
Nymphula fluctuosalis Zeller; 

India. 
Melissoblaptes gularis Zeller; 

Japanese grain moth; Japan, 

England; larve injure stored 

rice. 

Noctuidez. 
Prodenia litura Fabricius; India, 

_ Egypt; the cotton worm. 
Spodoptera mauritia Boisduval; 

Africa, Asia, Australia; army 

worm. 

Nonagria inferens Walker; 

Formosa, Orient. 

Hesperide. 
Parnara mathias Fabricius; In- 

dia; the rice skipper. (See 

pl. XLI.) 

Galleriidz. 
Paralipsa modesta Butler; Japan, Fie. 93.—Rice flea-beetle ( Chaetocnema bisalis): a, Adult, b, head, 

Hawaii; larver injurestored rice. enlarged; c, hind leg, enlarged. (Maxwell-Lefroy.) 

ROSE. 

(Rosa spp. Family Rosacez.) 

Ornamental deciduous shrubs bearing beautiful flowers, much imported in 

nursery stock. 

A. AN IMPORTANT ROSE INSECT LIKELY TO BE IMPORTED. 

Adoretus umbrosus Fabricius and its var. tenuimaculatus Waterhouse. 

(The Japanese Rose Beetle. Scarabzeidze; Coleoptera. ) 

Hosts: Rose trees, citrus, grape, cotton, sugarcane. 

Injury: Injurious to citrus, rose, grape, etc., in Hawaii, Rose trees in Fiji, and sugar 

cane in Java, devouring the foliage. The larve feed at the roots. May be introduced 

in the soil. 
Biology: The adult is nocturnal in habit, hiding beneath the soil in the day and 

emerging in swarms at night. Larval stage, 17 days, pupal stage about 10 days, and 

egg stage from 6 to 8 days. 

Distribution: Hawaii, Fiji, Japan, Java. 

Fuuttoway, D. T. Hawaii Agr. Exp. Sta. Bull. 18, p. 11. 

B. OTHER IMPORTANT ROSE INSECTS. 

HEMIPTERA. 
Coccide. 

Unarmored— 

Lecanium pulchrum Marchal; Germany, Rosa arvensis. 
Lecanium perornatum Cockerell and Parr.; Austria; Rosa canina. 
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Coccidz—Continued. 

Unarmored—Continued. 

Icerya montserratensis Riley and Howard; Trinidad, Jamaica, Panama, Colombia, Nicaragua, Porto 
Rico. 

Icerya seychellarum Westwood; China, Mauritius, Natal, England. 

Lecaniodiaspis sardoa Targioni; Algeria. 

Rhizecus falcifer Kiinckel; Algeria, Sicily. 

Armored— 

* Leucaspis japonica Cockerell; Rosa levigata. Has been introduced and is established in the United 

States. 

Aspidiotus (Pseudaonidia) articulatus Morgan; Peru. 

A spidiotus ( Chrysomphalus) dictyospermi pinnulifera Maskell; Sicily, Italy, etc. 

Parlatoria calianthina Berlese and Leonardi; Italy. 

Parlatoria proteus virescens Maskell; China, Japan, Formosa. 

Aspidiotus (Pseudischnaspis) bowreyi Cockerell; St. Thomas. 

Aspidiotus tayabanus Cockerell; Philippine Islands. 

THYSANOPTERA. 

> Heliothrips rubrocinctus Giard; West Indies, Ceylon, Uganda, Florida. (See Fruit.) 

COLEOPTERA. 
Buprestidz. 

Agrilus viridis Linnzeus; Europe; breeds in stalks. (See Oak.) 

Chrysomelidz. : 4 
Haltica quercetorum Foudr.; Europe; attacks tea rose. (See Oak.) 

Cerambycide. . 

Vesperus strepens Fabricius; France. (See Grape.) 

Brachyrhinidz. 

Diaprepes abbreviatus Linnzeus; West Indies. (See Sugar cane.) 

LEPIDOPTERA. 
Geometridz. 

Anisopteryx zscularia Schiffermiller; Europe; feeds on foliage. 

Hibernia defoliaria Linnzeus; Europe; defoliator. 

Boarmia gemmaria Brahm.; Europe. (See Grape.) 

Lasiocampide. 

Malocosoma neustria Linnzeus; Europe; defoliator. 

Lymantriidz. 

Dasychira pudibunda Linnzeus and Ewproctis chrysorrhea Linnzeus; Europe; defoliators. (See Forest 

defoliators.) 

Notodontidz. 

Phalera bucephala Linnzus; Europe. (See Forest.) 

Tortricide. 

Notocelia roborana Treitschke; Europe. (See Gooseberry.) 

Pyralidz. 

* Pionea ferrugalis Hiibner; Europe, Asia, North America. (See Cabbage.) 

HYMENOPTERA. 
Cephididez. 

Janus luteipes Lep., sawfly, boring in stems; Europe. 

Argide. 

Arge rose Linn., sawfly feeds on foliage; Europe. 

LITERATURE. 

SoRAUER, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3. 

ROYAL PALM. 

(Oreodoxa regia. Family Palmacez.) 

An American palm of magnificent growth. (See Palms.) 

RUBBER. 

See Balota gutta percha; Fig (Ficus spp.); Ceararubber; Panamarubber; Para rub- 

ber; Silk rubber; West African rubber. 
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PLATE XXXVII. U. S. Dept. of Agriculture, Manual! of Dangerous Insects. 



'U. S. Dept. of Agriculture, Manual of Dangerous Insects. PLATE XXXVIII. 

A DESTRUCTIVE RICE GRASSHOPPER. 

The rice grasshopper (Hieroglyphus banian): a, Eggs; b-¢,immature stages; h, adults; j, female laying 
eggs. (Maxwell-Lefroy.) 



U.S. Dept. of Agriculture, Manual of Dangeious Insects. PLATE XXXIX. 

THE RICE ROOT GRuB. 

Rice root grub (Phyllognathus dionysius): a, Eggs; b,c, c’, larvee; d,d’,d’’ pup; e, e’, adults. (Max- 
well-Lefroy.) 



U. S. Dept. of Agriculture, Manual of Dangerous Insects PLATE XL 

THE Rice CASE-BEARER. 

The rice case-bearer (Nymphula depunctalis): a, Larva; 6, pupa; ¢, pupa in cocoon; d, adult; e, é 

larve feeding, in cases; f,f’, cocoon stems; g, g’, larval cases. Maxwell-Lefroy.) 



U. S.Dept. of Agriculture, Manual of Dangerous/Insects, PLATE XLI. 

THE Rice SKIPPER. 

The rice skipper (Parnara mathias): a, Eggs; b, larva webbing leaf; c, full grown larva; c’, pupa; 

d, a’, d’’, adults; e, e’, puparia of Tachinid flies; f, Ichneumonid parasite; g, g’’, Tachinid parasite. 

(Maxwell-Lefroy.) 
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RUTABAGA. 

See Turnip. a 

(Secale cereale Linnzeus. Family Graminez.) 

This species as well as its near relatives is cultivated in Europe and Asia. For full 
treatment of its insect pests, see Grains and grasses. 

SAGO PALM. 

t (Cycas revoluta. Family Cycadacez.) 

A palm-like plant of the Orient, much used in this country at funerals. (See Palms.) 

SAL. 

(Shorea spp. Family Dipterocarpacee.) 

Valuable timber trees of India. 

IMPORTANT SAL INSECTS. 

COLEOPTERA. 
Scarabeide. 

Serica assamensis Brenske; India; adults defoliate and larve attack the roots of Shorea robusta. 

Lepidiota bimaculata Saunders; India; adults feed on foliage of Shorea robusta. | 

Phyllophaga problematica Brenske (Lachnosterna), and P. clypealis Brenske; India; adults defoliate and 

larvee attack the roots of Shorea robusta. 

Heteroplia varians Olivier; India; breeds at roots of Shorea robusta. 

Cucujide. 

Lzemophleus testaceus Fabricius; India; breeds under the bark of felled trees of Shorea robusta. 

Bostrychidz. 

Schistoceros anobioides Waterhouse; India; bores in trees of Shorea robusta. 

Heterobostrychus pileatus Lesne, and H. zqualis Waterhouse; India; bore in timber of Shorea robusta. 

Sinozrylon crassum Lesne; India; a serious borer in the wood Shorea robusta. 

Sinorylon anale Lesne; India; bores in Shorea robusta. 

Buprestidz. 

Acmeodera stictipennis Laporte et Gory; India; bores in Shorea robusta. 

Chysobothris sexnotata Gory; India; bores in the bark, bast, and sapwood of branches of Shorea robusta. 

Psiloptera viridans Kerremans; India; bores in Shorea robusta. 

Elateridz. 

Alaus sculptus Westwood; India; bores in logs of Shorea robusta. 

Tenebrionidz. 

Setenis levis Fairmaire, and S. semivalga Blair; India; bore in Shorea robusta. 

Cerambycide. 

Acanthophorus serraticornis Olivier; India; tunnels bast and sapwood of Shorea robusta. 

Celosterna scabrata Fabricius; India; bores in sapwood of Shorea robusta. 

Ploczderus obesus Gahan; India; bores in Shorea robusta. 

ZH olesthes holosericea Fabricius; India; bores in Shorea robusta. 

Dialeges pauper Pascoe; India; bores in bast and sapwood felled and sickly trees of Shorea robusta. 
Hypoeschrus indicus Gahan; India; bores in sapwood of Shorea robusta. 

Hoplocerambyzx spinicornis Newman; India; bores in wood of sickly or felled trees of Shorea robusta. 

Xylotrechus smei Lap. et Gory; India; bores in Shorea robusta. 

Cossonide. 

Conarthrus jansoni Wollaston; India; bores in timber of Shorea robusta. 

Himatium asperum Marshall; India; bores in Shorea robusta. 

Ipidz. 

Spherotrypes assamensis Stebbing, S. globulus Blandford, S. siwalikensis Stebbing, Coccotrypes integer 

Eichhoff, and Dryocetes minor Stebbing; India; make galleries in wood and bark of Shorea robusia. 

Xyleborus fallax Eichhofl, X. perforans Wollaston, X. bengalensis Stebbing, X. major Stebbing, 
X. schlichii Stebbing; India; bore in Shorea robusta. 

Xyleborus andrewesi Blandford; India; bores in Shorea talura. 

55266—17 13 
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Platypodidz. 

Crossotarsus saundersi Chapuis; India; bores in Shorea robusta. 

Platypus curtus Chapuis; India; bores in Shorea robusta. 

Platypus talure Stebbing; India; bores in Shorea talura. 

Diapusfurtivus Sampson, D. quinquespinatus Chapuis, and D. mirus Sampson; India; bores in shor ea 

robusta. 
LEPIDOPTERA. 

Geometridz. 

Boarmia selanaria; India; feeds on young growth, leaves, and flowers. 

Lasiocampidz. 

Suana concolor; India; defoliator. 

Trabala vishnu; India; defoliator. 

Dasychira horsfeldi; India; defoliator. 

Leucoma diaphana: India; defoliator. : 

Lymantriidz. 

Lymantria grandis, L.lipcha, and L. brittata; India; defoliators. 

LITERATURE. 

STEBBING, E. P. Indian Forest Insects, Coleoptera, 1914. 

STEBBING, E. P. A Manual of Forest Zoology for India, 1908. 

SAPODILLA. 

(Sideroxylon | Achras] sapota. Family Sapotacee.) 

A fruit-bearing tree of the West Indies, central America, and northern South America, 

cultivated in southern Florida. 

IMPORTANT SAPODILLA INSECTS. 

DIPTERA. 
Trypetide. 

Ceratitis capitata Wiedemann. (See Fruit.) 

Anastrepha ludens Loew; Mexico. (See Fruit.) 

SILK COTTON. 

(Bombaxz malabaricum. Family Malvacez.) 

~ Tropical trees. The bark of some species produces commercial fiber. 

IMPORTANT SILK COTTON INSECTS 

HEMIPTERA. 

Coccidz. 
Aspidoproctus giganteus Newstead; Africa; Ceiba bombazi. 

COLEOPTERA. 
Bostrychide. 

Heterobostrichus xqualis Waterhouse; India; bores in the wood. 

LEPIDOPTERA. 
Lymantriid2. 

Dasychira horsfeldi; India; defoliator. 

Noctuidz. 

Mudaria cornifrons; India; breeds in the pods. 

LITERATURE. 

STEBBING, E. P. Indian Forest Insects, Coleoptera, 1914. 

STEBBING, E. P. Manual of Forest Zoolcgy for India, 1908. 

SILKY OAK. 

(Grevillea robusta, Family Proteacez.) 

A valuable lawn tree with fine fern-leaved foliage, indigenous to Australia, but 

now cultivated in Florida and California. 
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IMPORTANT SILKY OAK INSECTS. 

Esiotes notabilis Pascoe. 

(Silky Oak Weevil Borer. Curculionidze; Coleoptera.) 

Hosts: Silky oak (Grevillea robusta), and kauri (Agathis australis). 

Injury: Bores in wood and is easily transported in logs. 

Description: A beautiful grayish weevil about 0.75 inch long, with brown and pinkish 

markings, humeri‘and apical declivities of elytra acute angulate or toothed, thorax and 

elytra tuberculate. : 
Distribution: Queensland, Victoria. 

Frencu, C. Handbook of the Destructive Insects of Victoria, pt. 5, pp. 106-108, 
pl. 119: 

Xenocnema spinipes (Wallach) australiz Lea. 

(Spined Log Beetle. Cossonidz, Coleoptera.) 

Hosts: Grevillea robusta and Agathis australis (Dammara). 

Injury: Riddles the wood of logs. 

Description: A small brownish black elongate beetle. Found in large numbers 

under the bark and when the bark is removed they bore rapidly into the wood. 
Distribution: Queensland, introduced into Victoria. 

Frencu, ©. Handbook of the Destructive Insects of Victoria, 1911, pt. 5, pp. 126- 
128, pl. 124. 

SILK RUBBER; IRE. 

(Funtumia elastica [Kickxia]. Family Apocynacee.) 

IMPORTANT SILK RUBBER INSECTS. 

(Silk Rubber Longicorns. Cerambycidze; Lamiine; Coleoptera.) 

Species: Acridocephala bistriata Chevrolat; East and West Africa; Funtumia elastica. 

Moecha adusta Har.; West and East Africa; cacao, Funtumia. Phruneta hecphora 

Thoms.; Kamerun, East Africa; Funtumia elastica. Phryneta ceca Chevrolat; Kame- 

run; Funtumia elastica. 

Injury: Bore in the wood. 

Soraver, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, pp. 501, 502. 

SISSU. 

(Dalbergia sissoo. Family Leguminose.) 

A tree of India, furnishing a very desirable timber. It is cultivated in California. 

IMPORTANT SISSU INSECT. 

LEPIDOPTERA. 
Noctuide. 

Plecoptera reflera Guénée; India; defoliator. 

SORGHUM; KAFIR; DURRA; BROOM CORN. 

(Holcus sorghum Linneus. Family Graminee.) 

Owing to the large number of useful varieties of this species throughout the world 

there is more or less commerce in the seed for propagation purposes at least. The 

dangers of importing injurious insects would consist mainly in the shipments of seed, 

although it is conceivable that boring insects might be introduced in brooms. 
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IMPORTANT SORGHUM INSECTS. 

LEPIDOPTERA. 
Pyralidz. 

Chilo simplex Butler; India, Formosa. (See Sugar cane.) 

Chilo auricilia Dudgeon; India. (See Rice.) 

Noctuidez. 

Sesamia cretica Led.; Sudan; attacks durra. (See Sugar cane.) 

SOY BEAN. 

(Glycine hispida Maxim. Family Leguminose.) 

The soy bean was introduced into this country from the Orient. Care should be 

taken to see that seed pests are not introduced. 

AN IMPORTANT SOY-BEAN PEST. 

Laspeyresia glycinivorella Matsumura (Grapholitha). 

(Soy Bean Moth. Tortricide; Lepidoptera. ) 

Host: Soy bean. 
Injury: Breeds in the pods’ very injurious. 

Description and biology: Similar to that of ZL. nebritana on peas. 

Distribution: Japan. 

SoraveEr, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, p. 284. 

SPINACH. 

(Spinacia oleracea. Family Chenopodiacez. ) 

An annual herb originating in Asia, now much cultivated for its edible foliage. 

AN IMPORTANT SPINACH INSECT. 

DIPTERA, 
Anthomyide. 

+ Chortophila (Pegomya) hyoscyami Panzer (spinach leafminer). (See Beets.) 

SPRUCE. 

(Abies spp., Picea spp. Family Pinacez.) 

Ornamental evergreen trees of the cold and temperate zones of the northern hemi- 

sphere, highly valued for shade, parking, wind breaks, and hedges, and valuable for 

timber. For convenience the insect pests are arranged under Conifers. 

STRAWBERRY. 

(Fragaria spp. Family Rosacez.) 

Low vines bearing delicious fruit, cultivated in Europe, and America especially. 

IMPORTANT STRAWBERRY INSECTS. 

HEMIPTERA, 
Aphidide. 

Macrosiphum fragariz Koch; Europe; sucks juices. 

Macrosiphum fragariellum Theobald; Europe. 

Macrosiphum rogersii Theobald; England. 

Pentatomide. 

Dindymus versicolor; Australia; injurious. 

COLEOPTERA. 
Carabide. 

Harpalus ruficornis Fabricius; Europe; attacks fruit. 

Pterostichus vulgaris Linneus; Europe; a wingless beetle, attacks fruit and also feeds on angleworms. 
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Chrysomelidz. 
Galerucella tenella Linnzeus; leaf beetle; Europe; sometimes causes serious damage, larvae and adults 

feed on leaves. 

Brachyrhinidez. 

Brachyrhinus tenebricosus Herbst; Europe; larva feeds at roots, adults destroy buds and leaves. Several 

species of this genus have been introduced into the United States. : 

Brachyrhinus picipes Fabricius; pitchy-legged weevil; Europe; injures strawberry, raspberry, pea, 

turnip, kale, ferns, potted plants. 

Curculionide. 
Anthonomus rubi Herbst; Europe; larva attacks roots and runners, and adults destroy blossoms, buds 

and leaves. 
Rhinaria perdiz Pascoe; Australia. 

LEPIDOPTERA. 
Psychide. 

Psyche viciella Schiffermiller; Europe. 

LITERATURE. 

ORMEROD, E. A. Injurious Insects during 1897, pp. 111-112, 1898. 

ORMEROD, E. A. 16th Rept., Injurious Insects, pp. 124-126. 

CurtTIs, JOHN. Farm Insects, p. 383. 

SUGAR BEET. 
(See Beet.) 

SUGAR CANE. 

(Saccharum officinarum Linneus. Family Graminez.) 

Sugar cane is an important product of the Southern States, Hawaii, Porto Rico, and 

the Philippines. It is grown in many parts of the world. Owing, however, to the 
great danger of transporting insect enemies in the seed cane, its importation into 

the United States, except through the Department of Agriculture, has been forbidden. 

There is still a great possibility of the spread of its enemies from outside into the 

islands. Some very important cane insects also attack corn. The sugar cane is host 

to a multitude of insects which feed on its foliage, suck its juices, or bore in its stems or 

roots. Many of these insects are not very likely to be imported, but in view of such a 

possibility are briefly mentioned. 

A. SUGAR-CANE INSECTS LIKELY TO BE IMPORTED. 

Tetranychus exsiccator Zehntner. 

(Sugar-Cane Red Spider. .Tetranychidz; Acarina.) 

Host: Sugar cane. 

Injury: Sucks juices from the plant. 
Description and biology: A tiny red mite similar in structure and habits to our 

common red spider, Tetranychus bimaculatus. 
Distribution: Java. 

Van Deventer, W. Handboek voor de Suikerriet-cultuur, Java, 1906, vol. 2, pp. 

282-287, pl. 39. 

Tomaspis varia Fabricius; Tomaspis postica Walker; Tomaspis lepidior Font. 

(Sugar-Cane Frog Hoppers. Cercopidze; Hemiptera.) 

Hosts: Sugar cane, corn, grasses. 

Injury: Tomaspis varia is a serious pest in Trinidad; damage called “blight” con- 

sists of withering of leaves and stunting of stem. 
Description and biology: Adult Tomaspis varia, leafhopper 6-9 mm. long, with 

broad front wings; head and prothorax greenish, front wings brown with two yellow 

bands; undersides dark with sutures pinkish. The adults are not active in the day- 

time. They fly or hop when disturbed. Nymphal stages whitish with pink tinge; 
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completely covered by spittle within which they suck on the juices of the plant. 
Eggs elongate, oval, laid separately in incisions in dead or withering cane leaves. The 
other two species are similar to T. varia. (See plate xxi.) 

Distribution: T. varia, Trinidad; T. postica, Mexico; 7. lepidior, Panama. 
Uricu, F. W. Board of Agriculture, Trinidad and Tobago. Cir. 9, 1913, 45 pp., 

9 pls., 7 text figs. . 
Perkinsiella saccharicida Kirkaldy. 

(Sugar-Cane Leafhopper. Fulgoride; Hemiptera.) 

Host: Sugar cane. 

Injury: Very serious drain on the vitality of the plant due to sucking of the juices. 
Liable to transportation on seed cane. 

Description and biology: A small yellowish leaf hopper differing in the various 
stages mainly in the development of 
the wing pads. Eggs laid in slits 
in the epidermis of the leaves and 
stalks of cane. The insect in all stages 

sucks the juices of the plant. (See plate 
XLUI.) 

Distribution: Hawaii, Australia. <A 

large number of this species were cap- 
Fic. 94.—West Indian Cane Fly (Stenocranus sac- ‘ : E - 

charivora): Adult, (Ballou. tured in quarantine in shipments re- 

ceived at Washington from Hawaii. 

Van Ding, D. L. Hawaii Agric. Exp. Sta., Bul. 5, 1904, 29 pp., 8 figs. 

Stenocranus saccharivora Westwood. 

(West Indian Cane Fly. Fulgoridze; Hemiptera.) 

Host: Sugar cane. 
Injury: Very serious drain on vitality of plant due to sucking juices. Liable to 

transportation on seed cane. ° 
Description and biology: A little yellow leafhopper differing but little in the various . 

stages. Itis not often aserious pest but at times does much damage. (See text fig. 94.) 

Distribution: West Indies. 

BassIERES, EuGENE. La Sucrerie Indigéne et Coloniale, Paris, 1912, vol. 79, pp. 
27-32. 

Entochira lateralis Boheman. (Holaniara picescens Fairmaire). 

(The Bibitkever. Tenebrionidx; Coleoptera.) 

Hosts: Sugar cane, tobacco. 

Injury: Boresin the stalks, causing much damage. It can easily be transported in 
seed cane. 

Description and biology: Adult beetle about 6 mm. long, black, with a brown metallic 

luster on the elytra. Pupa white, oval, acute at apex with many spiny tubercles on 

sides of abdomen. Larvaan elongate brown wireworm with pointed apex, 10-11 mm. 
long, Bores in the stalks of cane near the nodes, and also bores in tobacco stems. 

Eggs less than 1 mm. long, oval, almost spherical. 
Distribution: Java. 

Van Deventer, W. Handboek voor de Suikerriet-cultuur, Java, 1906, vol. 2, pp. 

53-58, pl. 7. 
Soraver, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, p. 494. 
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Apogonia destructor Ritsema Bos. 

(Javan Sugar-Cane Grub Beetle. Scarabzeidx; Coleoptera.) 

Hosts: Sugar cane, grasses, and various plants. 

Injury: Destructive in Java. Attacks the roots. 

Description and biology: Adult about 0.5 inch long, greenish black, of the general 

form of a June beetle. Pupa white, broad in front, tapering behind, with all appen- 

dages beneath. Larva white, usually in a curved position, with large yellow head 

and long legs. Lives at roots of plants, causing much damage. 

Distribution: Java. 

Van Deventer, W. Handboek voor de Suikerriet-cultuur Java, 1906, vol. 2, pp. 

282-287, plate 4. 
Apogonia ritsem2 Sharp. 

(Javan Sugar-Cane Grub Beetle. Scarabzeide; Coleoptera.) 

Hosts: Sugar cane, and other plants. 

Injury: Destructive to the roots. 

Description and biology: Adult reddish brown to blue-black. Somewhat smaller 

than A. destructor. Length 5-7 mm. Immature stages also similar. The larvee are 

very destructive to the roots. 

Distribution: Java. 

Van Deventer, W. Handboek voor de Suikerriet-cultuur, Java, 1906, pp. 32, 33, 

pl. 5. 
Phytalus smithi Arrow. 

(The Brown Hard-Back Beetle. Scarabzeidze; Coleoptera.) 

Hosts: Sugar cane. 

Injury: Larva trims the small roots and is liable to transportation in the soil around 

cane plants. 

Description and biology: Adult beetle tawny red of the shape and appearance of a 

June beetle, 14-18 mm. long. Pupation occurs in a cell in the ground. Larva a 

white grub, usually curved, with large brownish head, and long legs; bores in the 

sugar-cane stumps. gqs laid in the soil. 
Distribution: Mauritius, Barbados, Trinidad. Has been distributed in cane ship- 

ments. 

Arrow, G. J. Annals and Mag. Nat. Hist., ser. 8, vol. 9, 1912, pp. 455-459. 

Aphanistichus consanguineus Ritsema Bos. 

(The Flat-Headed Leaf-Miner Beetle. Buprestide; Coleoptera.) 

Host: Sugar cane. 

Injury: Mines the leaves. 
Description and biology: Adult beetle, 3.5 mm. long, black, head and prothorax 

with a bronzy tint. Pupa 3-5 mm. long, orange color, elongate elliptical, with all 

appendages beneath. Larva when full grown about 6 mm. long, orange colored, 

elongate, flattened, with sides crenulate. Eggs laid singly in the leaf. 

Distribution: Java. 

Van Deventer, W. Handboek voor de Suikerriet-cultuur, Java, 1906, vol. 2, pp. 

46-53, pl. 6. 
Hispa wakkeri Zehntner. 

(Sugar-Cane Hispid Miner. Chrysomelidz; Coleoptera.) 

Hosts: Sugar cane. : 

Injury: Mines the leaves of sugar cane. 
Description and biology: Adult beetle 5-6 mm. long, black, bristling with strong 

spines. Pupa cylindrical, yellow or red brown in color, 6-7 mm. long, formed in 
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the leaf mine. Larva yellowish white, flattened, legless, with small brown head, 

brown prothoracic shields, and two apical teeth. Mines the leaves. 
Distribution: Java. 

Van Deventer, W. Handboek voor de Suikerriet-cultuur, Java, 1906, pp. 66-70, 
19: 

E Diaprepes abbreviatus Linnzus (spengleri Linnzus). 

(West Indian Sugar-Cane Root Borer. Brachyrhinide [Otiorhynchide}]; 

Coleoptera. ) 

Hosts: Sugar cane, orange, guava, avocado, mango, rose, Indian corn, Guinea corn, 

sweet potatoes, Bahama grass (Cynodon dactylon), limes, and other plants. 

Injury: The larva does serious injury to the roots and the adult to the foliage. 
Liable to transmission in seed-cane shipment. 

Description and biology: Adult 8-18 mm. in length; variable in color from white to 

green and ochraceous, with from four to many denuded elytral strise beak thick, 

tricarinate, antenne elbowed. Pupa 19 mm. 

long, soft and white with a long thick beak. 

Larva long, white, curved, footless. Eggs ob- 
long, oval, smooth, white, laid in clusters on 

leaves and glued between two leaf surfaces. 

The larvee feed at the root system and tunnel 
the stalk of the plants above named. 

Distribution: Porto Rico to Barbados. (See 

plate xLVuI.) 

Pierce, W. D. On Some West Indian Sugar- 

Cane Root-Boring Weevils. Journ. Agr. Re- 

search, U.S. Dept. Agr., vol. 4, pp. 255-263, 

1915 (Plates XX XV to XX XVIII). 

Metamasius hemipterus Linnzeus. 

(West Indian Sugar-Cane Borer. Calandridz; 

Coleoptera. ) 

Host: Sugar cane. 

Injury: Serious pest to the stalks of cane. 

Liable to importation in seed cane. 
Description and biology: Adult weevil about 

_ half an inch long, brown with dark markings 

Fic. 95.—Sugar-cane borer ( Metamasius OD the thorax and elytra. The head is pro- 
sericeus): a, Adult; b, larva; c, injury. longed into a long beak. Pupa white with ap- 

Balide.) pendages folded beneath. It is formed inside a 
cocoon of fiber. Larva pale yellow, with brownish head, legless, wrinkled in appear- 

ance with the hind part of the body swollen; bores downward in the cane stalk. 

Eggs \aid singly beneath the rind of the stalk or in the leaf sheaths. 

Distribution: West Indies, Trinidad. 

Van Dine, D.L. Porto Rico Sugar Growers’ Association, 1911, Year Book, pp. 55-56. 

Metamasius sericeus Olivier. 

(Sugar-Cane Borer. Calandride; Coleoptera.) 

Host: Sugar cane. 
Injury: Serious pest to cane stalks. Liable to importation in seed cane. 
Description and biology: Very similar in general appearance and habits to Metamasius 

hemipterus Linnaeus. (See text fig. 95.) 

Distribution: West Indies. 
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THE SUGAR-CANE FROGHOPPER. 

The sugar-cane froghopper Tomaspis varia): Eggs, and egg punctures. (Urich.) 
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i 

THE SUGAR-CANE LEAFHOPPER (PERKINSIELLA SACCHARICIDA). (KIRKALDY.) 



U.S, Dept. of Ayriculture, Manual of Dangerous Insects. PLATE XLIV. 

CANE BORERS. 

Cane borers. Figs. a,g, m, 8.— Chilo simpler: Eggs, larva, pupa, adult. Figs. b,h, 1, n, r.—Scirpophag 

auriflua: Egg, larva, pupa, adults. Fig. g.—Scirpophaga_ monostigma: Koto, ES 5 15 OO 

Nonagria wniformis: Larva, pupa, adults. Figs. d, j, p.—Polyocha saccharella: Larva, pupa, adult. 

Figs. e, k.—Anerastia ablutella: Larva, adult. (Maxwell-Lefroy.) 



U. S. Dept. of Agriculture, Manual of Dangerous Insects. PLATE XLV. 

( 

THE SUGAR-CANE LEAF-ROLLER. 

The sugar-cane leaf-roller (Omzodes accepta): Fie. 1.—Adult. Fas. 2, 3, 4, 5.—Larva. Fics. 6, 7.— 

-upa. Fias. 8,9.—Eggs. Fries. 10,11.—Injury. (Swezey.) 
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Rhabdocnemis obscurus Boisduval. 

(Hawaiian Sugar-Cane Borer. Calandridz; Coleoptera.) 

Hosts: Banana, sugar cane, coconut, sago palm, royal palm, wine palm (Caryota 

urens), papaya (Carica papaya). 

Injury: Very injurious to the stalk. Liable to importation in seed cane. 

Description and biology: Adult weevil reddish brown with darker brown markings, 

Fic. 96.—The Hawaiian sugar-cane borer (Rhabdocnemis obscurus [Sphenophorus]): 1, Eggs, natural size. 

2, Eggs in situ, much enlarged: a, Section of egg passage with egg, c; b, egg placed unusually near the rind, 

d. 3, Larvee, just hatched and older, natural size. 4, Full-grown larva, natural size. 5, Larva, side 

view, enlarged: a, Spiracles; b, cervical shield. 6, Larva, front view, enlarged. 7, Pupa, enlarged : 

a, Rostrum or beak; b, antenna; c, elytron or wing cover; d, folded wing. 8, Pupal case or cocoon, 

enlarged. 9, Adult, enlarged. (Terry.) 

long beak, elbowed antenne, over 0.5 inch long. Pupa white, in cocoon of fiber. 

Larva white, curved, legless. Bores in the stalks and roots. (See text fig. 96.) 
Distribution: Hawaii, Jamaica, Barbados, St. Kitts, Antigua, St. Lucia, British 

Guiana, Fiji, New Guinea, New Ireland, Tahiti, Queensland, Malay Archipelago. 

Van Dinz, D. L. U.S. Dept. Agr., Bul. 93, 1911, pp. 35-40. Figs. 4, 5. 
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Xyleborus perforans Wollaston. 

(Sugar-Cane Ambrosia Beetle. Scolytidw#; Coleoptera.) 

Hosts: Sugar cane, a polyphagous insect breeding in many kinds of wood. 

Injury: Is very injurious to sugar cane in Java. As it bores in the stalks it can easily 

be transported in shipments of seed cane. 

Description and biology: Adult weevils about 2 mm. long, cylindrical, without snout, 

the head completely concealed from above. Pupa white, about 2mm. long with head 

and all appendages on the underside. Larva cylindrical, white, legless, with chiti- 

nized head. Bores in the pith of the stalk. Eggs elliptical. About 70 to 100 eggs are 

laid by the parent, each at the end of a separate chamber. 

Distribution: Java, cosmopolitan in the tropics and subtropics. 

Van Deventer, W. Handboek, voor de Suikerriet-cultuur, Java, 1906, vol. 2, pp. 

60-66, pl. 8. - 

SoraverR, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, pp. 573-574. 

Fig. 97.—Cane-sucker moth ( Castnia licus). (Ballou.) 

Castnialicus Drury. 

(Cane-Sucker Moth: Giant Sugar Cane Borer. Castniide; Lepidoptera.) 

Hosts: Sugar cane, banana, coconut, orchids, and Bromeliacee. 

Injury: Very serious borer in cane stalks. When cane is to be imported from sec- 

tions where this species occurs great care should be used to eliminate trash. Only the 

tops should be shipped, and these should be carefully examined for eggs or larvee at the 
base of the leaves. 

Description and biology: Moth measuring over 3 inches in wing expanse, brown with 

a white band crossing each wing and a few yellow spots beyond. Puwpa reddish brown, 

over an inch in length. Larva whitish, about 2 inches long, with reddish brown head. 
Bores in the stalks of its food plants. Eggs laid singly, pinkish, elongate, pointed at 

each end, ribbed, in cross section formed like a five-pointed star. Over 50 eggs are 
laid by each moth. (See text fig. 97.) 

Distribution: British Guiana, Dutch Guiana, Trinidad, and other parts of northern 

South America. 

Uricu, F.W. The Cane Sucker. 2 pp., with colored plate. 

Martatr, C.L. Bureau of Entomology, U.S. Dept. Agr., Bul. 54,1905, pp. 71-75, 
pl. 4. 



SUGAR-CANE INSECTS. 2038 

Sesamia cretica Led. 

(Durra Stem Borer. Noctuidze; Lepidoptera.) 

Host: Sugar cane, corn, durra. 

Injury: Very serious pest in Khartoum. Is liable to importation in seed cane. 

Description and biology: Adult, a stout bodied, creamy colored moth, with wing 

expanse of about 30 mm.; hind wings silvery white; forewings creamy with faint 

brownish markings. Pupa 15-18 mm. long, chestnut colored. Larva 25-30 mm. long, 

varying from pinkish or yellowish to dead white; head brown, spiracles black. Egg 

white, 6 mm. in diameter. While this pest is more important as an enemy of durra 

and maize in Khartoum it is more likely to transportation in sugar cane. 

Distribution: Khartoum, Sudan. 

Kine, H. H. Third Report Wellcome Research Laboratory Khartoum, 1904, pp 
222-224; pl. 27, figs. 1, 3, 6, in color. 

Diatrzea spp. 

(Sugar-Cane Borer Moths. Pyralidz; Lepidoptera.) 

Species: * Diatrea saccharalis Fabricius; Mexico, West Indies, United States. 

D. striatalis Sn.; West Indies, Java. D. canella Hampson; Trinidad, Grenada, 

Guiana. D. lineolata Walker; Trinidad, West Indies, Central America, South 

America. 

Hosts: Sugar cane and grasses. 

Injury: Very serious injury by boring in the stalk. Easy to transport in seed-cane 

shipments. 

Description and biology: Gray moths with whitish-spotted larve. Pupate in the 

stalks in the larval tunnels. Eggs are laid in clusters. Diatrxa saccharalis has been 

fully treated in American literature. The others behave in a similar manner. 

Barser, T.C. U.S. Dept. Agr., Bur. Ent., 1911, Cire. 139. 

Stusss, W. C., and Morean, H. A. Louisiana Exp. Sta., ser. 2, 1902, Bull. 70. 

Van DeventeR, W. Handboek voor de Suikerrietcultuur, Java, 1906, pp. 131-139, 

pl. 20. 
Chilo simplex Butler. 

(Sugar-Cane Moth Borer of India. Pyralids; Lepidoptera.) 

Hosts: Sugar cane, corn, sorghum, rice, millet. 

Injury: Very serious pest, boring in the stalks. It is liable to importation in 

seed cane. 
Description and biology: Moth yellowish gray, the male a little smaller and 

darker. Pupation occurs in the larval tunnel. Larva about an inch long, with a 

dirty white body and black head, a dark patch behind head and two dark longitudinal 

lines on body. The small hairs of the body are set on black dots. The larva burrows 

in the stalks of cane, corn, sorghum, rice, and millet. Eggs laid in rows, side by side 

on the leaves. (See plate xiv, figs. a, g, m, s.) 
Distribution: India, Formosa. 

MaxweE.ui-Lerroy, H.F. Moth Borer in Sugar Cane. Agr. Journ. India, vol. 1, pp.. 
97-115. 

Basu, 8. K., and Durr, H. L. Crop Pest Handbook for Behar and Orissa. Calcutta 

Leaflet 56, pl. 38. 
Omiodes accepta Butler. 

(Hawaiian Sugar-Cane Leafroller. Pyralide; Lepidoptera.) 

Hosts: Sugar cane, grasses, sedges. 

Injury: Feeds on the leaves. which it rolls for its protection. The damage is some- 

times serious. Is liable to importation in seed cane. 
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Description and biology: Adult, brownish with white-lined veins and margins of 

segments; wings with two darker bands; antenne long. Wing expanse 20-30 mm, 
Pupa 12-14 mm. long, light brown. Larva 27 mm. long, green with a few scattered 

hairs; head pale yellowish. The larva feeds on the leaf, folding it into a tube to 

protect itself while feeding, changing to a new leaf when it has eaten allit can. When 

disturbed it drops to the ground. qs laid in small clusters arranged in rows on the 
surface of leaves. (See plate xiv.) 

Distribution: Hawaii, Peru. 

Swezey, Orro H. Hawaiian Sugar Planters’ Assn., Bull. 5, pp. 6-10, pl. 1. 

Polyocha saccharella Dudgeon. 

(Cane Root Borer. Pyralidee; Lepidoptera.) 
Hosts: Sugar cane. 

Injury: Causes stunted growth and shriveling of plants by boring in stalks and roots. 

Description and biology: Moth small, brown, with hind wings white. Pupates in 
stalk. Larva about 0.75 inch in length, of white color; bores in stalk and root; hiber- 

nates in root; before pupating it eats an opening in the stem and covers it with silk. 
(See plate xutv, figs. d, j, p.) 

Distribution: India. 

Basu, 8. K., and Durr, H. L. Crop Pest Handbook for Behar and Orissa, Calcutta, 
Leaflet 58, pl. 38. 

Ereunetis flavistriata Walsingham. 

(Sugar-Cane Bud Moth. Tineidz; Lepidoptera.) 

Hosts: Sugar cane, palms, banana, pineapple, Pandanus. 

Injury: While this species mainly lives in the dead tissues of the above food plants, 

it breeds in cane stalks among the dry leaves, but. often eats out the eyes or buds, 

thus destroying the propagating value of the cane. It may easily be transported in 
seed cane. 

Description and biology: A small moth, measuring 14 mm. in wing expanse, head 

and thorax yellowish white, forewings yellowish white, with indistinct yellow streaks, 

hind wings shining pale golden yellow, becoming white at apex. Pupa 5 to 6 mm. 

long, pale yellowish brown. Larva 12 to 15 mm. long, whitish, head reddish brown, 

hairs on darker tubercles. The larva usually feeds in the dried leaf sheaths, but 

sometimes attacks the rind, giving entrance to fungi, and does the greatest damage 

by eating out the eyes. 

Distribution: Hawaii. ; 

Swezey, Orro H. Hawaiian Sugar Planters’ Association, bul. 6, pp. 9-12, pl. 2, 
figs. 1-6. 

Laspeyresia schistaceana Sn. (Grapholitha). 

(Gray Borer of the Sugar Cane. Tortricidee; Lepidoptera.) 

Hosts: Sugar cane. 

Injury: Very important in Java. Is liable to importation in seed cane. 

Description and biology: Moth about 12 mm. long, grayish brown. Pupa reddish 
brown, 8-13 mm. long. Larva yellowish, with head and collar on prothorax as well 

as two apical segments chitinized reddish brown. Hairs sparse on brownish spots. 

The larva bores in stalks of the cane. Eggs oval; about 120 to 170 are laid in a row 
under the leaf or behind the sheath of the cane. 

Distribution: Java. 

Van DeventeR, W. Handboek voor de Suikerriet-cultuur, Java, 1906, vol. 2, pp. 

142-159, pl. 21, text figs. 46-49. 

Soraver, P. Handbuch der Pflanzenkrankheiten, 8d ed., 1913, vol. 3, p. 284. 
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B. OTHER IMPORTANT SUGAR-CANE INSECTS. 

ORTHOPTERA. 

Acridilidz and Locustide. 

Oxya intricata Stal of Formosa and Japan; O. velor Fabricius of China, Japan, India,and Islands o 
the Pacific Ocean; O. annulicornis Matsumura of Formosa; attack foliage. 

Epacromia tamulus Fabricius and Trilophidia annulata Thunberg; Java; attack foliage. 

Raciliz okinawensis Matsumura of Formosa, 

Gelastorhinus esox Burr of Japan and Formosa. 

Acridium succinctum Linnzeus and A. flavicorne Fabricius of Japan, China, India, Formosa, and the 

Malay Archipelago; A. rosewm De Geer, A. zehntneri Krauss, A. luteicorne Serville, and A. xrugi- 

nosum Linneeus of Java. 

Pachytylus migratorioides Reicharting, an especially serious pest in Formosa, Asia, Africa, and Aus- 

tralia; Gdaleus infernalis Saussure of Japan, China, Formosa, India, and Malaysia; O. nigrofas- 

ciatus Latreille of Asia, Europe, and Africa. 

Fig. 98.—Cane grasshopper (Atractomorpha crenulata). (Maxwell-Lefroy.) 

Atractomorphz crenulata Fabricius (See text, fig. 98) and A. psittacina De Haan of Java; A. bedeli 

Bolivar of Japan, China, and Formosa. 

Elimza chloris De Haan, Mecopoda elongata Linn:eus; Java. 

Tryxalis nasuta Linnzeus of Formosa, Asia, Africa, and Europe; Phlxoba infumata Brun, of Formosa» 

China, and Malaysia; Stenobothurus formosanus Matsumura of Formosa; Trilophidia annulata Thun- 

berg and Hpacromia tamulus Fabricius of Asia and the islands of the Pacific; Paratettix gracilis 

Shiraki, P. singularis Shiraki, Hedotettix arcwatus Shiraki, and Tettix formosanus Shiraki of Formosa. 

Gryllidz, Gryllotalpidz. 

Liogryllus bimaculatus De Geer, L. formosanus Matsumura, Gryllus mitratus Burmeister, Tridactylus 

flavomaculatus Matsumura, Gryllotalpa africana Pallas; G@canthus indicus Saussure, A naziphus 

pallidulus Matsumura, and Trigonidiwm haani Saussure; Oriental Regions. 
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HEMIPTERA, 
Coccidz. 

Armored— 
Aspidiotus (Odonaspsis) secreta saccharicaulis Zehntner; Java. 

A spidiotus ( Targionia) glomerata Green; India. 

A spidiotus ( Targionia) sacchari Cockerell; West Indies, Java, British Guiana. 

Chionaspis depressz Zehntner; Java, India. 

Chionaspis madiunensis Zehntner; Java. 

Chionaspis saccharifolii Zehntner; Java. 

Chionaspis tegalensis Zehntner; Java, Mauritius. 

Unarmored— 

Aclerda japonica Newstead; India. 

A sterolecanium bambusxz Boisduval; Madeira. 

Icerya seychellarum Westwood; Seychelles, Madeira, Formosa. 

Lecanium guerinii Signoret; Mauritius. 

Lecanium krugeri Zehntner; Java. 

Margarodes formicarum Guild; Barbados. 

Pseudococcus boninsis Kuwana; Japan. 

* Pseudococcus bromeliz Bouché; Hawaii. 

Pseudococcus calceolariz Maskell; Hawaii, St. Croix, Porto Rico, Barbados. (See pl. XLVI.) 

Pseudococcus sacchari Cockerell; Costa Rica, Hawaii, Porto Rico, Barbados, Cuba. 

Pseudococcus saccharifolii Green; Hawaii. 

* Pseudococcus texensis Tinsley; Texas, Mauritius. 

Pulvinaria iceryi Guérin; Mauritius, Formosa. 

Ripersia sacchari Guénée; India. 

Fig. 99.—Cane leafhopper (Pyrilla aberrans). 

Jassoidea, Fulgoroidea. 

Vietyophora sinica Walker, Anagnia splendens Germar, Ricania txniata Stal., Diastrombus politus. 

Uhler, Phenice moesta Westwood, Nicertoides saccharivora Matsumura, Nisia atrovenosa Lethierry, 

Oliarus oryzx Matsumura, Delphacodes vastatrix Breddin, which is very injurious in Java; Kirbya 

pagana Melichar, Tropidocephala brunneipennis Signoret, T. saccharivorella Matsumura, 7. formosana 

Matsumura, Stenocranus sacchari Matsumura, Delphax propinqua Fieber, D. furcifera Horvath, D. 

graminicola Matsumura, D. fumosa Matsumura, Zygina circumscripta Matsumura, Z. maculifrons 

Motschulsky, Z. subrufa Melichar, Gnathodus viridis Matsumura, G. pallidulus Matsumura, Cicadula 

fasciifrons, C. 6-notata Fallen, Nirvana pallida Melichar, N. suturalis Melichar, Deltocephalus dorsalis 

Motschulsky, Nephotettix apicalis Motschulsky, Eucanthus semiglauca Lethierry, Tetigonia viridis 

Linneeus, 7’. albida Walker, T. ferruginea Fabricius, Strongylocephalus agrestis Fallen, and Ptyelus 

costalis Walker; Formosa and oriental regions; Pyrilla aberrans Distant, India. (See text, fig. 99.) 

Phenice maculosa Westwood, Dicranotropis vastatrix Breddin, and Eumetopina krugeri Breddin; Java. 

The leafhoppers of the genus Perkinsiella seem to be partial to sugar cane, sometimes attacking 

grasses. Aside from P. saccharicida Kirkaldy, treated above, the following species are recorded by 

Muir: P. vitiensis Kirkaldy, Fiji; P. graminicola Kirkaldy, Hawaii; P. sinensis Kirkaldy, Borneo; 

P, pallidula Muir, Borneo; P. rattlei Muir, British New Guinea; P. bicoloris Muir, British New 

Guinea; P. variegata Muir, British New Guinea; P. papuensis Muir, British New Guinea; P. vasta- 

trix Breddin, Java, Borneo, British New Guinea; P. lalokensis, Muir, British New Guinea; P. 

amboinensis Muir, Amboina. Owing to the habit of laying eggs in the cane stalks any of these species 

can be transported in cane shipments. 
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Cicadidz. 
Mogannia hebes Walker; Java. 

Aleyrodidz. 

Neomaskellia bergii Signoret; Formosa, oriental regions. 

Aleurolobus longicornis Zehntner, and Aleyrodes lactea Zehntner; Java. 

Aphididz. 

Oregma lanigera Zehntner; Formosa; very injurious. 

Geoica lucifuga Zehntner; Formosa. 

Miridz (Capsidz). 

Lygus oryz2 Matsumura and L. sacchari Matsumura; Formosa. 

Periscopus mundulus Breddin; Java. 

Tingitidz. 

Serenthia formosana Matsumura; Formosa. 

Leptodictya tabida H. Schaeffer; Mexico. 

Lygzeidez. 

Cymnus tabaci Matsumura; Formosa. 

Colabathristes saccharicida Karsch; Java. 

Coreidz. 

Cletus trigonus Thunberg, C. bipunctatus H. 8., Riptortus fuscus Fabricius, and Leptocorisa varicornis 

Fabricius; Formosa. 

Pentatomidz. 

Scotinophora tarsalis Voll., Menida histrio Fabricius, Nezara viridula Linneus, and Coptosoma cribraria 

Fabricius; Formosa. 
THYSANOPTERA. 

Heliothrips striatoptera Kobus, Physopus sexnotatus Zehntner, Oxythrips binervis Kobus, Parthenothrips 

(?) kobusi Van Deventer, Stenothrips (?) zehntneri, Van Deventer, Thrips sacchari Kriiger, T. serrata 

Kobus, 7. minuta Van Deventer, and Phl@othrips lucasseni Kriiger; Java. 

Phleothrips pallidicornis Matsumura; Formosa. 

COLEOPTERA. 

Bostrychidz. 

Dinoderus minutus Fabricius; India. (See Bamboo.) 

Scarabeidz. 

Oryctes rhinocerus Linnzeus (see Palms), Xylotrupes dichotomus Linnzus, and Ligyrus rugiceps Le 

Conte; the destructive scarabeeids, whose larve feed at the cane roots; oriental regions. 

Xylotrupes gideon Linnzeus, Anomala xnea Perty, Adoretus umbrosus Fabricius (see Rose), and Holo- 

trichia leucophthalma Wiedemann; the very destructive scarabzeids, whose larve feed at the roots of 

eane; Java; oriental regions. 

Holotrichia vidua; attacks cane in the Philippines. 

Tenebrionidz. 

Gonocephalum (Opatrum) acutangulum Fairmaire, which bores in sugar cane and tobacco stalks. 

Elateridz. 

Agriotes jormosanus, A. taichuensis, A. sacchari, Holus vittatus, Cardiophorus devastans, C. formosanus, 

Ludius suturalis, and Lacon shirakii, all described by Matsumura; Formosa and oriental regions. 

Chrysomelide. 

Monolepta nigrobilineata Motschulsky; Colaspidea metallica Rossi, a very injurious species; Nodostoma 

lateralis Matsumura and Hispa callicantha Baly; Formosa and oriental regions. 

Brachyrhinide. 

Echinocnemus squameus Billberg, Myllocerus brunneus Matsumura, M. guttulus Matsumura, Episomus 

albinus Matsumura, Cneorhinus albiguttatus Matsumura, Phytoscaphus formosanus Matsumura, 

Tanymecus rusticus Fabricius (a very injurious species); Formosa. 

Hypomeces wnicolor Fabricius, which breeds at the roots of young cane and also attacks rice; Java. 

Curculionide. 

Lixus vetula Fabricius; Formosa. 

Baris saccharivora Matsumura; Formosa. 

Calandridez. 

Rhynchophorus palmarum Linneeus; Trinidad. (See Coconut palm.) 

Cosmopolites sordidus Germar; Pacific Islands. (See Banana.) 
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LEPIDOPTERA. 
Rhopalocera. 

Cyllo leda Linnzeus, Discophora celinde Stoll, Pamphila dara Kollar, Hesperia philino Moschler, H. 

conjuncta H.8.; Java. 

Parnara mathias Fabricius and Telicota augias Linneus; Mycalesis mineus Linnzeus and Melanitis 

leda Linneeus; Formosa and oriental regions. 3 

Sphingide. 

Leucophlebia lineata Westwood; Formosa, Java. 

Notodontid2. 

Anticyra combusta Moore (Phalera); Java. 

Cnethocampide. 

Dreata petola Moore; Java. 

Arctiidz. 

Phissama interrupta Linneus; Java. 

Lymantriidez. 

Psalis securis Hiibner, Ewproctis minor Snellenhoeven, Lelia subrufa Snellenhoeven, Procodeca adara 

Moore, and Aroa socrus Hiibner; Java. 

Laelia costalis Matsumura; Formosa. 

Euproctis flavata Cramer; oriental regions. 

Noctuidz. 
Sesamia nonagrioides Lef., Spodoptera pecten Guénée, Agrotis interjectionis Guénée, Remigia frugalis 

Fabricius (see text fig. 100); Java. 

Nonagria exitiosa Oliff is destructive to cane in New South Wales. 

Nonagria inferens Walker, which is very injurious to cane in Formosa; Cirphis unipuncta Haworth, a 
cosmopolitan pest; and L.loreyi Dup; Formosa. 

Nonagria wniformis; India. (See pl. XLIV, figs. c, 

f, i, 0.) 

Pyralidz. 

Botys coelesalis Walker, Cnaphalocrocis bifurcalis 

Snellenhoeven, Scirpophaga intacta Snellenhoe- 

ven, and Chaetosticha nana Zehntner; Java. 

Chilo infuscatella Snellenhoeven, Scirpophaga auri- 

flua Zeller, a serious borer (see pl. XLIV, figs. b, 

h, 1, n,r), and Diatrza striatalis Snellenhoeven; 

Formosa and oriental regions. 

Anerastia ablutella Zeller; India; borer. (See pl. 

XLIYV, figs. e, k.) 

Chilo auricilia Dudgeon; India. (See Rice.) 

Scirpophaga chrysorrhea Zeller and S. monostigma 

Fig. 100.—Cane moth (Remigia frugalis) (Max- Zeller (see pl. XLIV, fig. g); India; very inju- 

well-Lefroy). rious borers. 

Elachistidz. 
Cosmopteryx pallifasciella Snellenhoeven; Java. 

Autosticha pelodes Meyrick breeds in dead cane leaves and other plants in Hawaii. 

Tortricidz. 
Eucosoma schistacea Snellenhoeven; causes much injury by boring in the stems; Formosa. 

Phycitidz. 
Cryptoblabes aliena Swezey attacks green cane leaves, corn, and sorghum, as well as other plants. 

Tineide. 
Erewnetis pilosata Swezey and E. muiriella Swezey of British New Guinea attack the cane exactly as 

E. flavistriata; Opogonia aurisqyuamosa Butler of Hawaii, Marquesas, and Society Islands; O. apicalis 

Swezey of Hawaii; O. dimidiatella Zeller of Java; O. saccharella Swezey, and O. fwmiceps Felder of 

British New Guinea attack the wet dead leaves and lower buds of cane. 

LITERATURE. 
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THE SUGAR-CANE MEALY-BuG. 

The sugar-cane mealy-bug *( Pseudococcus calceolariae): FiG.1.—Adult mealy-bugs clustered about base 
of young cane. Fic. 2.—Adult females, enlarged. Fic. 3.—Single adult with mealylike covering. 
Fig. 4.—Cocoons. (Van Dine.) 
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THE TOBACCO STEM-BORER. 

| The tobacco stem-borer’ Gnorimoschema heliopa): Fics. a, b.—Eggs. Fias.c, e.—Injury. Fic. d.— 
‘ Pupa. Fic.f.—Larva. Fias.g,h.—Adults. (Maxwell-Lefroy.) 
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SWEET POTATO. 

(Ipomea batatas Poir. Family Convolvulacez. ) 

The sweet potato is now grown in many parts of the world, and, while not often 
shipped into the United States because of our own bountiful crops, there is always 

likelihood of danger in shipment of tubers for propagation purposes. The only 

enemies of the vine which are dangerous are those which attack the tubers. 

A. BETTER KNOWN SWEET-POTATO INSECTS LIKELY TO BE IMPORTED. 

Cylas brunneus Fabricius. 

(Liberian Sweet-Potato Borer. Curculionoidea: Coleoptera.) 

Host: Sweet potato. 

Injury: Attacks tubers in a manner similar to C. formicarius. Liable to introduction 

in the tubers. 
Description: A wingless elongate weevil with body constricted in front of elytra; 

unicolorous, brown, bronzy or black, of the same form as C. formicarius. 

Distribution: Liberia. 
* Cylas formicarius Fabricius. 

(Sweet-Potato Weevil. Curculionoidea: Coleoptera.) 

Host: Sweet potato. 

Injury: Very serious pest of sweet-potato tubers. 

Description and biology: Adult an elongate weevil, with steel-blue elytra, reddish 

prothorax and legs and darker head; about 0.33 inch in length. Pupa white, elongate 

with all appendages folded underneath. Larva a white footless grub with dark-brown 

head; bores in the tubers of the sweet potatoes and pupates in its burrows. It attacks 

the tubers both in the field and in storage. 

Distribution: Nearly cosmopolitan; Florida to Texas, but not present in all sweet- 

potato sections of the United States. 

Basu, 8. K., and Durr, H. L. Crop Pest Handbook for Behar and Orissa, 1913, 

Calcutta, Leaflet 71, pl. 47. 

Euscepes batatz Waterhouse. (Cryptorhynchus.) 

(West Indian Sweet-Potato Weevil. Curculionidz; Coleoptera.) 

Host: Sweet potato. 

Injury: Bores in the tuber. Very easily distributed. This weevil is caught in 

quarantine in almost every shipment of sweet potatoes from Hawaii to California but 

has not yet become established. 
Description and biology: Weevil elliptical, brown, covered with flat scales and 

bristling with stiff erect scales; beak short, concealed on breast when at rest. Pupa 

white, oval with two apical spines. Larva curved, white, legless with chitinous head. 

Distribution: West Indies (Barbados, Antigua), Hawaii. 

Futtaway, D. T. Hawaii Agr. Exp. Sta., 1911, Bul. 22, pp. 27-29, fig. 9. 
Waurrtney, L. A. Monthly Bulletin California St. Comm. Horticulture, 1915, vol. 4, 

pp. 162-164, figs. 24-28. 

Omphisa anastomosalis Guénée. 

(Sweet-Potato Stem Borer. Pyralidee; Lepidoptera.) 

Host: Sweet potato, other garden crops. 
Injury: Bores in the stem and sometimes into the tuber, in which case it can easily 

be disseminated. 

55266—17——_14 
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Description and biology: Moth white, with the body suffused with ocherous and 

rufous, leaving some pale spots on the dorsum; forewings with rufous suffusion on 

basal area extending below median nervure to middle of wing, hyaline patches at 

middle and end of cell, rufous edged ocherous spot between them, and another beyond 

cell, curved postmedial rufous line with irregularly dentate line beyond it inclosing 

series of hyaline patches; hind wings with base rufous, two irregularly waved rufous 

post-medial lines; expanse 32-36 mm. Larva 30 mm. long, pale yellowish white, with 

conspicuous brown tubercies. Eggs elliptical, flat or moderately rounded, laid on 
leaves. 

Distribution: China, India, Ceylon, Java. Introduced into Hawaii about 1900 and 

has become quite a pest. 

Fuittaway, D. T. Hawaii Agr. Exp. Sta., 1911, Bul. 22, pp. 16-19, fig. 6. 

B. IMPORTANT SWEET-POTATO INSECTS. 

HEMIPTERA. 
Jassidz and Fulgorid2. 

Nesosydne ipomeicola and Aloha ipomex; Hawaii. 

COLEOPTERA. 

Conchyloctenia punctata Fabricius; Africa; sometimes serious. 

Scarabeide. 

Adoretus umbrosus tenuimaculatus Waterhouse; Hawaii, Japan. 

Chrysomelidz. 

Aspidomorpha militaris Fabricius; India, Java; leaf beetle. 

LEPIDOPTERA. 
Noctuide2. 

Agrotis crinigera, A. dislocata, A. saucia Hiibner, Spodoptera mauritia Boisduval, Laphygma erigua 

Hiibner, L. reclusa and Plusia chalcites Esp.; Hawaii; cutworms. 

Sphingide. 

Herse convolvuli Linnzeus; Hawaii, United States. 

Tineidz. 

* Bedellia minor Busck; Hawaii, Florida; leaf miner. 

Bedellia somnulentella Zeller; Cosmopolitan. 

Bedellia orchilella Walsingham, Hawaii; an important leaf miner. 

Pyralidz. 

Phlyctenia despecta Butler; Hawaii; leaf roller. 

Tortricidz. 

Amorbia emigratella Buseck; South America, Hawaii; leaf roller. 

TAMARACK. 

TAMARIND. 
See Conifers. 

(Tamarindus indicus L. Family Leguminose.) 

An ornamental shade tree grown everywhere in the Tropics. Itis grown in southern 

Florida and California and is used in conservatories in more northern countries. The 
pods contain a pleasant pulp used in the Tropics as a basis for a cooling drink. This 

pulp is also used in medicine. The wood is valuable for furniture. 

IMPORTANT TAMARIND INSECTS. 

COLEOPTERA. 
Mylabride. 

Caryoborus gonagra Fabricius; India, breeds in seed. 

Calendridz. 

Calendra linearis Herbst; Brazil, West Indies. 

* Calendra rugicollis Casey, Key West, Fla.; breeds in seed in pod. 

Tenebrionidz. 

* Palembus ocularis Casey; Key West, Fla. 

STEBBING, E. P. Indian Forest Insects. Coleoptera, 1914. 
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TAMARISK. 

(Tamarix spp. Family Tamariscacez. ) 

Ornamental trees or shrubs occurring from Mediterranean regions to East Indies 

and Japan. Tamarix gallica is planted in many places on our Gulf coast. Several 

species have medicinal properties and yield dyestuffs. The punctures of Coccus 
manniparus cause Tamarix mannifera to produce “manna.” 

IMPORTANT TAMARISK INSECTS. 

COLEOPTERA. 
Curculionide. 

Coniatus lextus Miller, and C. swavis Gyllenhal, Europe; breed on the leaves. 

Nanophyes tamaricis Gyllenhal; Europe; breeds in the ovaries of Tamarix gallica. 

BARGAGLI, P. Rassegna Biologica Rincofori Europei, 1883-87. 

TEA. 

(Thea sinensis. Family Ternstrcemiacez.) 

The tea plant is a flowering shrub much valued for its leaves, which yield the uni- 

versally used beverage. It occurs in China and India and is also propagated in this 
country. Other species of the genus are much prized as flowering shrubs. 

A. BETTER KNOWN TEA INSECTS LIKELY TO BE IMPORTED. 

Xyleborus fornicatus Eichhoff. 

(Shot-hole borer of tea. Ipidee; Coleoptera. ) 

Host: Tea, coffee, cacao. 

Injury: Tunnels in pith of young twigs and in wood of old trunks. Very injurious. 

Description and biology.—Beetle oblong, shining, fuscous, 14 mm. long; larva devel- 

ops into beetles in fallen twigs. 
Distribution: Ceylon, Java, India. 

Soraver, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, p. 575. 

Biston suppressarius Gn. 

(Indian Tea Geometrid. Geometridz; Lepidoptera. ) 

Hosts: Tea, Dodonea viscosa, Carissa diffusa, Bauhinia variegata, Acacia catechu, 

Acacia modesta, Rothra tinctoria, Cassia auriculata, Albizzia. 

Injury: Serious as defoliator of tea and forest trees. 

Description and biology: Moth, gray with black markings. Larva green. Has three 

broods a year. 

Distribution: India. 

SreBBine, E. P. Manual Forest Zoology, India, 1908, p. 133, fig. 267. 

Psyche spp., ete. 

(Tea Bagworms. Psychide; Lepidoptera.) 

Species: Psyche albipes Moore; Ceylon; tea. Psyche assamica Watt; India; tea. 

Acanthopsyche reidi Watt; India; tea. Acanthopsyche snelleni Heyl; India; tea. 

Amatissa consorta Templeton; India, Ceylon; tea. Clania variegata Snell.; India, 

Ceylon, Java; tea, cinchona, coffee. Clania crameri Westwood; India; tea, cinchona, 

coffee, Pinus longifolia. Clania holmesi Wall; India; tea. 

Injury: Feed on foliage, twigs, and bark. 

Biology: The larve feed in bags made from scraps of bark, etc. 

Warr and Mann. Pests and Blights of the Tea Plant, Calcutta, 2d ed., 1903, pp. 
188-200, figs. 13-15, portions of pls. 7, 8. 

Soraver, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1918, vol. 3, pp. 328, 329. 
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B. OTHER IMPORTANT TEA INSECTS. 

ACARINA, 
Tetranychidz. 

Tetranychus bioculatus Wood-Mason. (See Coffee.) 

HEMIPTERA. 
Coccidz. 

* Fiorinia thee Green; cosmopolitan; tea, olive, etc. (See pl. V, fig. 1.) 

* Orthezia insignis Douglas; cosmopolitan; tea, citrus (See pl. IV, fig. 2.) 

* Coccus hesperidum Linneus; cosmopolitan; tea, citrus, palms. (See pl. II, fig. 2.) 

Pulvinaria thee Froggat; Australia; Thea viridis. 

Coccus viridis Green; Ceylon, Hawaii. 

LEPIDOPTERA, 
Cosside. 

Zeuzera coffee Nietner; borer. (See Coffee.) 

Cochlidiidz. 

Belippe albiguttata Linneus, serious injury in Java. 

Zygenide. - 

Heterusia cingala Moore; serious in Ceylon, India. 

Geometridz. 

Ophthalmodes cretacea Butler; Japan. 

Lymantriidz. 

Euproctis divisa Walker and BL. latifascia Walker; Orient. Dasychira mendosa Hiibner, D. misana 

Moore, D. thwaitesi Moore; India, Ceylon, Java. Orgyia postica Walker; Java, Ceylon. <Andraca 

bipunctata Walker; India. 

Notodontidz. 

Stauropus alternus Walker; India, Ceylon, Java. 

TEAK. 

(Tectona grandis. Family Verbenacez.) 

A valuable timber tree of the Orient. 

IMPORTANT TEAK INSECTS. 

COLEOPTERA, 
Cucujidez. 

Silvanus advena Walth.; India; breeds in leaves, forming galls, causing leaves to drop. 

Malacodermide. 

Plateros dispallens Walker; India; oviposits in clusters on twigs; defoliates trees. 

Buprestide. 

Psiloptera fastuosa Fabricius; India; bores in wood. 

Elateridz. 

Adelocera modesta Boisduval; India; bores in bast and sapwood. 

Chrysomelide. 

Aspidomor pha sanctxcrucis Fabricius; India; a tortoise-shell beetle; defoliates. 

Cerambycidz. 

Stromatium barbatum Fabricius; India; bores in wood of saplings. Stromatium longicorne Newman; 

India; a very serious borer. Gelonzxtha hirta Fairmaire and Xylotrechus smei Lap. et Gory; India; 

bore in bast and sapwood. 

Brachyrhinidz. = 

Astycus lateralis Fabricius; India. Myllocerus viridanus Fabricius; India; a serious defoliator. Myllo- 

cerus carinirostris Marshall and M. discolor variegatus Boheman; India. Cyrtepistomus pannosus 

Marshall; India; a defoliator as an adult. 

LEPIDOPTERA, 
Cosside. 7 

Cossus cadambe; India; bores in wood of lopped trees. Duomitus ceramicus; India; bores in wood and 

is very destructive. 

STEBBING, E. P. Indian Forest Insects, Coleoptera, 1914. 
STEBBING, E. P. A Manual of Forest Zoology for India, 1908. 
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TIMBER. 

* Nacerdes melanura Linnaeus. 

(Timber Beetle. (&demeridz; Coleoptera. ) 

Host: Bores in wharf timber, creosoted and untreated piling, paving blocks, and 
pine flooring. 

Injury: Reported as doing considerable damage at Auckland, New Zealand. 
Description: Beetle 12 mm. long, elongate, subdepressed, brownish yellow or red- 

dish, with yellowish pubescence; dilated sides of thorax, femora, tibize, and tips of 
elytra blue or blackish. Pupa 16 mm. long, creamy colored, with two median and 

two lateral protuberances on apical segment. Larva 24mm. long, cylindrical, tapering 

toward apex; creamy colored, front of head light brown; mandibles black; legs short; 

third and fourth abdominal segments swollen beneath and with two protuberances 
each; ninth abdomi- 

nal segment some- 

what bent, with 

transverse fissure at 
apex. 

Distribution: Eu- 

rope, introduced 

into New Zealand, 
Eastern United 

States. 

Brown, T. Tenth 

Rept. New Zea- 

land Dept. Agric., 

1902, pp. 460-463, 
figs. 1-7. 

TIMOTHY. 

(Phleum pratense 

Fig. 101.—Tobacco white fly (Aleyrodes tabaci): 1, pupa case, dorsal view; 2, Linneeus. Family 
pupa case, ventral view; 2a, larval leg; 3, more mature pupa case, dorsal Gramine. ) 
view; 4, adult male; 4a, male antenna and eye; 4b, tip of tarsus; 4c, tip of ? 2 

male abdomen. (Targioni-Tozzetti.) This grass is a na- 

tive of Europe now 

extensively cultivated in America for hay. A discussion of its insect pests will be 

found under Grains and Grasses. 

TOBACCO. 

(Nicotiana tabacum Linneeus. Family Solanacez.) 

Tobacco is grown in many parts of the world and is a very important article of 

commerce in various forms. Commercial importations generally consist of manufac- 
tured products, loose leaf, stem, and seed. The greatest dangers lie in the manu- 

factured products and loose-leaf tobacco. There are at present no quarantine re- 

strictions on tobacco. The tobacco plant has many very important enemies in for- 

eign countries, which are not extremely likely to enter the country in connection 
with tobacco shipments, but which should be guarded against. Many of these 

important insects are listed to assist in the work of identification. 

A. BETTER KNOWN TOBACCO INSECTS LIKELY TO BE IMPORTED. 

Aleyrodes spp. 

(Tobacco White Flies. Aleyrodide; Hemiptera. ) 

Species: A. tabaci Gennadios; Greece; tobacco. (See text fig. 101.) _ > Trialeurodes 

vaporariorum Westwood, cosmopolitan; many hosts. 
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Injury: Suck juices from foliage; injure value of tobacco leaf. 

Description: Adults tiny white flies. 

Kirxaupy, G. W. Hawaii Bd. Comm. Agr. and Forestry, Bull. 2. 

Taraioni-Tozzetti, Ap. Animali ed Insetti del Tabacco, 1891, pp. 246-249, fig. 86. 

Catorama tabaci Guérin-Meneville. 

‘ (Tobacco Beetles. Anobiidee; Coleoptera.) 

Hosts: Stored products. 

Injury: Attacks dried tobacco. 

Description and biology: Adult beetle ovate-discoidal, convex, brown, covered with 

whitish pubescence, about 5mm. long. Larva similar to that of Lasioderma. 
Distribution: Europe. 

TARGIONI-TozzeTTl, Ap. Animali ed Insetti del Tabacco, 1891, pp. 92, 98. 

Agriotes lineatus Linnzus. 

(Tobacco Wireworm. Elateridz; Coleoptera.) 

Hosts: Tobacco, grain, potatoes, beets, peas, clover, cabbage, hops, corn, carrots, 

lettuce, peach, etc. 

Injury: Larvee tunnel the roots and sometimes stems. 

Description and biology: Adult a snapping beetle 7-8 mm. long, brown with griseous 

pubescence; second and fourth elytral intervals blackish; antenne, anterior margin, 

and posterior angles of prothorax reddish brown. Larvexe elongate, chitinous wire- 

worms; feed in the roots and stems of plants and cause much damage. 
Distribution: Europe,-Asia, Africa. 

Taraioni-Tozzerri, Ap. Animali ed Insetti del Tabacco, 1891, p. 81, figs. 30, 31. 

Soraver, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, p. 482, fig. 295c. 

Agriotes pilosus Lacordaire. 

(Tobacco Wireworm. Elateride; Coleoptera.) 

Host: Tobacco. 

Injury: Larvee tunnel the plants. 

Description and biology: Adult a snapping beetle, black, 12-14 mm. long. Larva 25 

mm. long, chitinous, wireworm, feeds in the roots and stems. 

Distribution: Bessarabia, Portugal. ‘ 

LinDEMAN, K. von. Die Schidlichsten Insekten des Tabak in Bessarabia, 1888, 
Moscou. 

TarGIONI-TozzETt1, Ap. Animali ed Insetti del Tabacco, 1891, p. 82. 

Athous niger Linnzus. 

(Tobacco Wireworm. Elateride; Coleoptera.) 

Hosts: Tobacco, beets. 

Injury: Larvee tunnel the plants. 

Description and biology: Adult, snapping beetle, shining black with cinereous 

pubescence; length 11-12 mm. Larva 18-20 mm. long; a wireworm which feeds in 

the roots of tobacco and other plants. 

Distribution: Europe. 

LinDEMAN, K. von. Die Schidlichsten Insekten des Tabak in Bessarabia, 1888, 

Moscou. 

Taraioni-Tozzett1, Ap. Animali ed Insetti del Tabacco, p. 79. 
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Gnorimoschema heliopa Low. 

(Tobacco Stem Borer. Gelechiide; Lepidoptera. ) 

Host: Tobacco. 
Injury: Very injurious asa stem borer. Stems having swellings should be destroyed. 

Description and biology: Adult moth small and brown with narrow fringed wings. 

Pupa stage is spent in stem. Larva, caterpillar bores into the leaf stem and bores 

downward in the stalk, causing a swelling to appear in two cr three weeks. In cold 

weather this stage lasts 6 to 10 weeks. Eggs deposited singly upon leaves, stems, and 

stalks, usually upon the lower side of leaves or stems. In cold weather this stage 

lasts 2 or 3 weeks. Warm weather reduces the development from about a third to a 

half. (See plate xLvm.) 

Distribution: Australia, Ceylon, India. 

Maxwe.i-Lerroy, H. F. Indian Insect Pests, 1906, Calcutta. 

Basu, S. K., and Durr, H. L. Crop Pest Handbook for Behar and Orissa, 1913. 

Dept. Agr. Behar and Orissa, Calcutta. Leaflet 53, Pl. 36. 

*Phytomyza affinis Fallen (nigricornis Macquart). 

(Marguerite fly. Agromyzide; Diptera.) 

Hosts: Tobacco, Cineraria, Cosmos, Helianthus, Geranium, Dahlia, Chrysanthemum, 

marigold, nasturtium, lettuce, celery, carrot, parsnip, pea, cape weed, dandelion, etc. 

Injury: Mines the leaves, destroying their value for high-grade products. Might 

be distributed in celery or tobacco. 

Description and biology: Adult fly very tiny. Pupa is formed in leaf mine. Larva 

tunnels the leaf. Egg laid on under surface. 

Distribution: Tasmania, New Zealand, Australia, Europe, United States. 

Lea, A.M. Insect and Fungous Pests of the Orchard and Farm, Hobart, Tasmania, 

pp. 81-84. 
B. OTHER IMPORTANT TOBACCO INSECTS. 

ORTHOPTERA. 

Gryllidz and Locustidz. 

Acridium migratorium Fieber, and Anisolabris maritima Fieber; Europe. 

Atractomorpha crenulata Fabricius; India. 

Brachytrypes achatinus Stoll; Asia. 

Caloptenus italicus Burmeister; Mediterranean Regions. 

Chrotogonus trachypterus Blanchard; India. 

Locusta viridissima Fabricius; Europe, Asia, Africa. 

Pachytus sulcicollis; Transvaal. 

Gryllotalpidz. 

Gryllotalpa gryllotalpa L. (vulgaris Latreille); Europe. 

Gryllotiulpa africana Pal. B.; widely distributed. 

Schizodactulus monstrosus Drury; Asia. 

HEMIPTERA. 
Miridz (Capsid2). 

Gallobellicus crassicornis Distant; India. 

Lygzide. : 

Cymnus tabaci Matsumura; Formosa. 

Nysius minor Distant; India, 

Pentatomide. 

Nezara viridula Linneus; Transvaal. 

COLEOPTERA. 
Scarabeide. 

Adoretus umbrosus Fabricius; Hawaii; feeds on leaves. 

Melolontha vulgaris Fabricius of Europe; M. rufipes Herbst of Europe, Asia, Africa; M. tenebrosus 

Kiesenwetter, M. niger Fabricius; and M. castaniptes Paykull; breed at roots of tobacco. 
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Scarabzidze—Continued. 

Cetonia lugubris Voet; Europe; breeds in tender bark above the ground, causing reddening of plant. 

(See text fig. 102.) 

Pentodon punctatus Kirby; Europe; Africa; larva destructive to roots. 

Oxythyreafunesta Poda; Italy; damages leaves. 

Tenebrionidz. 

Blaps mucronata Latreille; Italy. 

Entochira lateralis Boheman; Java. (See Sugar cane.) 

Gonocephalum intermedium Fischer; Bessarabia; causes stunted growth by boring. 

Gonocephalum acutangulum Fairmaire; Java; 

bores in stalks: G. (Opatrum) pusillum Fab- 

ricius; Europe; borer. 

Pedinus femoralis Mulsant; Bessarabia. 

Curculionidz. 

Cleonus punctiventris Germar; Europe. (See 

Beet.) f 
LEPIDOPTERA, 

Noctuide. 

A grotis trux Hiibner of Europe, A. segetwm Schif- 

fermiller (see text fig. 103) of Europe, A msacta 

lactinea Cr. of Asia (see text fig. 104), A. moorei 

of Asia, A. lineola Fabricius of India and Cey- 

lon; cutworms. 

Laphygma reclusa; Orient. 

Chloridea peltigera Schiffermiller, and C. assulta 

Guénée; India. 

Fig. 102.—Tobacco beetle ( Cetonia lugubris). (Tar- Euxoa spinifera Hiibner; Europe, Asia, Africa. 

gioni-Tozzetti.) Mamestra brassice Linneus and M. albicolor 

Hiibner; Italy. 

Micromima olivia; Cuba, leaf roller on tomato, tobacco, and eggplant. 

Plusia gamma Linneus; Europe, and P. argentifera; Tasmania. 

Prodenia litura Fabricius; Asia, Africa, Australia. (See text fig. 105.) 

Spodoptera mauritia Boisduval, and Triphxna pronuba Linnzeus; very widely distributed. (See text 

fig. 106.) 

Gelechiidz. 

* Phthorimza operculella Zeller. (See Potato.) 

Fig. 103.—Tobacco cutworm (Agrotis segetum): Adult. (Targioni-Tozzetti.) 
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TODDY PALM. 

(Phenia sylvestris. Family Palmacez.) 

A palm much cultivated in India for its sap, which yields sugar and “toddy.”’ 

(See Palms.) 
TOMATO. 

(Lycopersicum esculentum. Family Solanacez.) 

The much-prized garden fruit grown very extensively in this country. 

A. BETTER KNOWN TOMATO INSECTS LIKELY TO BE IMPORTED. 

Desiantha nociva Lea. 

(Tomato Weevil. Curculionidz; Coleoptera.) 

Host: Tomato, potato, and other vegetable plants. 

Injury: Larvee and adults feed on 

and destroy the plants. They are 

nocturnal feeders, hiding in the soil 

by day. 
Description: Weevil elongate, about 

12 mm. long, brown with black 

dots. Larva pea green in color. 

Pupates in cell in soil. 

Distribution: Australia. 

Frencu, C. Handbook Destructive 

Insects Victoria, pt. 5, 1911, pp. 

40-43, pl. 105. 
FRENCH, C. Journ. Dep. Agr. Vic- pig. 104.—Tobacco cutworm (Amsacta lactinea): Adult. 

toria, pp. 12, 13, Dec., 1913. (Maxwell-Lefroy.) 

Loncheza splendida. 

(Metallic Tomato Fly. Trypetide; Diptera.) 

Hosts: Tomato, potato, eggplant, other Solanacez. 
Injury: Breeds in fruit, attacking perfectly healthy tomatoes. 

Description: Fly, metallic blu 

ish green or dark bronze green, 

wings smoky pink, head and legs 

black, body tapering, eyes large 

and prominent. 

Distribution: New Zealand, 

Australia, Pacific Islands. 

B. OTHER IMPORTANT TOMATO 
INSECTS. 

LEPIDOPTERA. 

Fig. 105.—Tobacco cutworm (Prodenia litura): Larva, pupa, Gelechiidz. 
adult. (Maxwell-Lefroy.) *Phthorimea operculella Zeller. (See 

Potato.) 

Noctuidez. 

Micromima olivia; Cuba; leaf roller on tomato, tobacco, and eggplant. 

DIPTERA. 
Trypetidz. 

Dacus cucurbite Coquillett; India, Ceylon, Hawaii; attacks fruit. (See Cucurbits.) 

Ceratitis capitata Wiedemann; attacks fruit. (See Fruit.) 
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TOON. 

(Cedrela toona, etc. Family Meliacez.) 

Tall ornamental trees of the Tropics; some species cultivated in California and the 
Gulf States. 

AN INSECT INJURIOUS TO TOON. 

LEPIDOPTERA. 
Pyralidz. 

Hypsipyla robusta Moore; India; bores in flowers, buds, fruit, and twigs of toon (Cedrela toona). 

STEBBING, E. P. A Manual of Forest Zoology for India, 1908. 

TROPICAL ALMOND. 

(Terminalia spp. Family Combretacez. 

Tropical plants, chiefly of the Old World, some of them with edible seed. 7. 
catappa is cultivated in Florida and Porto Rico. 

IMPORTANT TERMINALIA INSECTS. 

THYSANOPTERA. 

 Heliothrips rubrocinctus Giard; West Indies, Ceylon, Uganda, Florida. (See Avocado.) 

COLEOPTERA. 
Bostrychide. 

Sinorylon crassum Lesne; India; bores in wood of Terminaliz tomentosa, T. chebula. 

Sinorylon anale Lesne; India; beres; 

in wood of Terminalia bellerica. 

Lyctus spinifrons Lesne; India; bores 

in posts of Terminalia tomentosa. 

Buprestide. 

Psiloptera viridans Kerremans; India; 

bores in wood of Terminalia to- 

mentosa. 

Chrysobothris indica Cast. et Gory; 

India; boresin wood of Terminalia 

tomentosa. 

Cerambycide. 

£olesthes holosericea Fabricius; India; 

Fig. 106.—Tobacco cutworm (Tvriphaena pronuba): Adult. bores in wood of Terminalia to 

(Targioni-Tozzetti.) mentosa. 

Brentidez. 

Ceocephalus carus Walker; India; bores in wood of Yerminalia tomentosa. 

Platypodidz. 

Platypus cupulatus Chapuis; India; bores in wood. 

DIPTERA. 
Trypetide. 

Ceratitis capitata Wiedemann; attacks Terminalia catappa. (See Fruit.) 

STEBBING, E. P. Indian Forest Insects, Coleoptera, 1914. 

TURNIP; RUTABAGA. 

(Brassica rapa, Brassica campestris. Family Crucifere.) 

These root crops will bear watching for root pests. 

IMPORTANT TURNIP INSECTS. 

Meligethes zneus Fabricius. 

(Turnip Flower Beetle. Nitidulidze; Coleoptera.) 

Hosts: Turnip, rape, cabbage, and other crucifers. 

Injury: Does considerable damage to the buds and flowers, causing stunted and 

shriveled appearance. 
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Description and biology: Adult metallic green, sometimes with a bluish shimmer; 

sides parallel, head and apex rounded, legs dark brown; fore tibize lighter, Sail 

externally saw-toothed; body 2-2.5 mm. long, 1.5-2 mm. broad. Larva mellowich 

white, head dark; mandibles with darker apex and a double row of short teeth; length 

4.5 mm. During the first week in June the beetles may be found in numbers in 

blossoms, apparently feeding on the pollen. The eggs are deposited within the 

unopened buds. The larve feed in the buds and flowers and cause stunting and 

shriveling. Pupation takes place in earthen cells. 

Distribution: Europe. 

Soraver, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, p. 474, figs. 

288-289. 

Ormerop, E. A. Fifteenth Report Injurious Insects, London 1892, p. 96, fig. (adult). 

Trichocera hiemalis. 

(Winter Turnip Gnat. Mycetophilide; Diptera.) 

Hosts: Turnip, cabbage. 
Injury: Is found in connection with injury to roots of these crops, especially where 

a fungus disease known as ‘‘club,” ‘‘anbury,”’ etc., is present. There is a possibility 

that the gnat might be concerned in the spread of the fungus. 

Distribution: England. 

Ormerop, E. A. Sixteenth Rept. Injurious Insects, 1892, pp. 147, 148. 

Athalia spinarum Fabricius. 

(Turnip Sawfly. Tenthredinide; Hymenoptera.) 

Hosts Crucifers, turnips, beets, etc. 

Injury: Defoliates. 
Biology: Eggs laid in the leaves. Larvx feed on the leaves. Pupates in earthen 

cocoon. 

JaBLONOWSKI. Tier. Feinde d. Zuckerriibe, pp. 298-303, fig. 60. 

VIBURNUM. 

(Viburnum spp. Family Caprifoliacez.) 

Ornamental shrubs, including the black haw, the snowball, laurustinus, and many 

other desirable garden plants. They occur in America, Europe, Africa, Asia, and 

Java. 
IMPORTANT VIBURNUM INSECTS. 

HEMIPTERA. 
Coccidz: 

Armored— 
+ A spidiotus ( Chrysomphalus) persexe Comstock; Mexico, England (Kew Gardens), Florida. 

A spidiotus spinosus Comstock; Italy; Viburnum tinus. 

Chionaspis salicis Linnzeus; Europe. 

Parlatoria myrtus Maskell; South Australia. 

Chionapsis (Phenacaspis) eugenix Maskell; Australia, China, Japan, Ceylon, Hawaii. 

Unarmored— 

* Lichtensia viburni Signoret; France, England, Wales, Massachusetts. 

Pseudococcus viburni Signoret; France, Maritime Alps. 

Solenococcus muratey Kuwana; Japan. 

WALNUT AND BUTTERNUT. 

(Juglans spp. Family Juglandacez. ) 

Hardy nut-bearing trees of Europe, Asia, and America. The nuts are all edible. 

The trees are valuable for shade and the wood is very valuable for furniture. The 

husks of the nuts are sometimes used for medicinal purposes or for tanning. 
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IMPORTANT WALNUT INSECTS. 

HEMIPTERA, 
Coccide. 

Armored— 

Aspidiotus (Diaspidiotus) juglandis Colvée; Spain; Juglans regia. 

Diaspis leperii Signoret; Europe; Juglans cinerea, J. regia. 

Unarmored— 

Lecanium coryli Linnzeus; Juglans nigra, J. regia. 

COLEOPTERA. 

Cerambycide. 

Cerambyz cerdo Linnzeus; Europe; bores in wood. (See Oak.) 

Oberea linearis Linnzeus; Europe; bores in pith of nursery stock. (See Hazel.) 

Saperda scalaris Linneus; Europe; bores in wood and bark. 

Curculionide. 

Magdalis carbonaria Linnzus; Europe; bores in trunks. (See Birch.) 

A lcides porrectirostris Marshall; India; breeds in nuts of Juglans regia. 

LEPIDOPTERA. 
Cossidz. 

Cossus cossus Linneus; goat moth; Europe; bores in wood. (See Willow.) 

Tortricidz. 

Lispeyresia splendana Hiibner; Europe. (See Chestnut.) 

Laspeyresia grossana Haworth; Europe. (See Beech.) 

Laspeyresia amplana Hiibner; Europe. (See Hazel.) 

SoRAUER, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3. 

NUssuin, O. Leitfaden der Forstinsektenkunde, 2d ed., 1913. 

STEBBING, E. P. Indian Forest Insects, Coleoptera, 1914. 

WATERCRESS. 

(Roripa nasturtium.) 

A hardy market crop grown in moist soil, ditches, and water courses, 

AN IMPORTANT WATERCRESS INSECT. 

Limnophilus flavicornis Fabricius. 

(Watercress Caddis Worm. Limnophilide; Trichoptera). 

Hosts: Water cress, Lemna. 

Ivjury: The larve feed on the leaves. 

Biology: The larvee are concealed in cases and live under water. The eggs are laid 

in gelatinous masses and are sometimes retained for a while at the extremity of the 

female’s body, but are finally attached to some aquatic plant. 
Distribution: England. 

SoravuER, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, p. 236. 

WATERMELON. 

See Cucurbits. 

WHEAT; EMMER; SPELT. 

(Triticum sativum Lam. and Triticum spp. Family Graminez.) 

Wheat is grown in many parts of the world and is a standard article of commerce. 
The principal manner in which its insect enemies may be transported is in shipments 

of the grain, although the occasional use of straw in packing would be liable to intro- 

duce stem-infesting insects. The greater part of the world’s wheat crop is grown in 

Kurope. For full treatment of its insect pests see Grains and grasses. 
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WILLOW. 

(Salia spp. Family Salicacee.) 

Important trees along waterways in Europe and America. The wood is used in 

the manufacture of gunpowder and for many other purposes. Certain species are 

cultivated for materials with which to manufacture baskets. 

A. BETTER KNOWN WILLOW INSECTS LIKELY TO BE IMPORTED. 

Crepidodera aurata Marsh. 

(Willow Leaf Beetle. Chrysomelidz; Coleoptera.) 

Hosts: Willow, Populus laurifolia, P. alba. 

Injury: Feeds on foliage. 

Distribution: Throughout Europe. 

Phyllodecta spp. 

(Willow Leaf Beetles. Chrysomelide; Coleoptera.) 

Species: P. vitellinae Linnzeus; Europe, Connecticut (introduced): willows (Salix 
purpurea, etc.), poplar. P. vulgatissima Linnzus; Europe; willows (Salix vimi- 

nalis, etc.). P. tabialis Suffrian.; 

Europe; willow. 
Injury: Feed on foliage in adult 

and larval stages. 

Soraver, P. Handbuch der Pflan- 

zenkrankheiten, 3d ed., 1913, vol. 

3, p. 518. 

Cossus cossus Linnzus. 

(Goat Moth. Cossidee; Lepidoptera. ) 

Hosts: Willow, poplar, alder, elm, 

oak, birch, linden, walnut, scotch 

pine, ash, beech, maple. 
Injury: Bores in trees to the heart- 

wood. Very serious, kills many 
trees. 

Description and biology.—Adult, 

male wing expanse 68-75 mm., fe- 
male 75-90 mm.; stout and clumsy, 
clothed with dense gray hairs, fore- 
wings dark gray and brown, with 

dusky transverse streaks; hind 

wings ashy gray to grayish brown 

with some indistinct brown marks; 

antenne fringed with gray. Occurs 

June and July and flies at dusk. 

Pupa, rich brown in color, with three rings of spines around abdomen. Pupation 

occurs in larval galleries; requires about a month. Larva, length 75-100 mm., 

dirty ocher-yellow, with broad, median dorsal, mahogany-red stripe; head blackish 

brown two deep-brown spots on first thoracic segment. Larval period about 3 

years; tunnel in wood, occasionally leave trees. Eggs, brown, round, convex above, 

flattened below, ribbed; deposited in groups of 15 to 50 in crevices of bark; each 

female deposits 200 to 300 eggs, which hatch in about 10 days. (See text fig. 107.) 

Distribution: Europe, Syria, Korea, North Africa. 

THEOBALD, F. V. Insect Pests of Fruit, 1909, p. 42. 

Soraver, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, p. 322. 

Niisstuin, Orro. Leitiaden der Forstinsektenkunde, 2d ed., 1913, p. 321, fig. 272. 

Fig. 107.—The goat moth (Cossus cossus): Larva, pupa . 

and adult. (Henschel.) 
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Rhabdophaga spp. 

(Willow Gall Midge. Itonididez [Cecidomylide]; Diptera.) 

Species: R. nielsonii Kieffer; Denmark; willow. R. saliciperda Dufour; Europe; 

willow; Populus alba. R. salicis Schrk.; Europe; Salix purpurea. 

Injury: Bore in wood and form gall-like formations. 

Description and biology: R. nelsoni with head and thorax beneath yellowish red, 

thorax dark brown above; abdomen red; length 3 mm. 

SoraveER, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, pp. 456, 457, 

fig. 27 7. 
3 B. OTHER IMPORTANT WILLOW INSECTS. 

ACARINA, 
Eriophyide. 

Eriophyes tetanothrix Nalepa, blister mite; England; attacks leaves of Salix caprea. 

HEMIPTERA. 
Aphididz. 

Lachnus viminalis Fonsc., plant louse; Germany; attacks shoots of Saliz viminalis. 

Coccide. 

Armored— 

A spidiotus ( Targionia) distincta Leonardi; Europe. 

Chionaspis salicis Linnweus; Europe. 

Unarmored— 

Lecanium ciliatum Douglas; Europe. 

Lecanium coryli Linnzeus; Europe. 

Phenacoccus aceris Signoret; Europe. 

Pulvinaria betulae Linnzeus; Europe. 

COLEOPTERA, 
Anobiidz. 

Ptilinus fuscus Geoffroy; Europe; bores in dead wood of standing living trees. 

Ptilinus pectinicornis Linnzeus; Europe; bores in wood. 

Buprestidz. 

Agrilus serguttatus Brahm., Europe; bores in bark. 

Poecilonota variolosa Paykull; Europe; bores in bark. 

Scarabeide. 
Amphimallon solstitialis Linnzeus; Europe; larve attack roots of shoots. 

Melolontha hippocastani Fabricius and M. melolontha Linnzeus; Europe; larve attack 1oots of seed- 

lings. 

Cerambycide. 

/Holesthes sarta Solsky; India; bores in trunks of Saliz alba and S. babylonica. 

Aromia moschata Linnzeus; Germany; bores in stems and old cuttings. 

Lamia textor Linnzeus; Europe; bores in larger cuttings and shoots. 

Oberea oculata Linnzeus; Europe; bores in pith of twigs and stems. 

Phymatodes lividus Rossi; Germany; particularly injurious to baskets; also, attacks felled trees and 

lumber. 

Saperda carcharias Linneeus, *S. populnea Linnzeus; Europe; bore in bark and wood. The latter spe- 

cies occurs on the Pacific coast of the United States. 

Chrysomelidz. 

Haltica quercetorum Foudr.; Europe; leaf beetle (see Oak); H. ampelophaga Guérin; Europe, Africa 

(see Grape). 

Melasoma populi Linnzeus; India; defoliator on Salix elegans and S. babylonica. 

Curculionidz. 
Dorytomus affinis Paykull, D. agnathus Boheman, D. dorsalis Herbst, D. maculatus Marsham, D. 

majalis Paykull; Europe; the eggs are laid in the buds in the fall, and the larve develop in the 

flowers in the spring. 

Orchestes decoratus Germar; Europe; mines the leaves of Salix triandra, S. viridis, S. fragilis, and S. 

purpurea. 
Orchestes populi Fabricius; Europe; mines the leaves of Salix viminalis, and S. triandra. 

+ Cryptorhynchus lapathi Linnseus; Europe, eastern United States; breeds in the stems and twigs. 
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LEPIDOPTERA. 
Cossidz. 

*Zeuzera pyrina Linnzeus; Europe; bores in wood of basket willow. (See Horse-chestnut.) 

Cymbide. : 
Earias chlorana Hiibner; Europe; attacks foliage, buds, and shoots of long-leaf willows. 

Geometridz. 
Anisopteryx xscularia Schiffermiller; Europe; feeds on foliage. 

Larentia dilutata Borckh.; Europe; defoliator. 

Lasiocam pide. 

Eriogaster lanestris Linneeus and Malacosoma neustria Linneus; Europe; defoliators. 

Gastropacha quercifolia Linneus,; Europe. (See Fruit.) 

Lymantriidz. 

* Euproctis chrysorrhea Linneus, * Lymantria monacha Linneus, > Porthetria dispar Linnzeus, * Orgyia 

antigua Linneus, Porthesia similis Fuessly, and Stilpnotia salicis Linneeus; Europe; defoliators. (See 

Forest defoliators.) 

Sesiidz. 

Sesi1 formicaeformis Esp.; Europe; bores in stems and shoots. 

HYMENOPTERA. 
Cimbicidz. 

Cimber variabilis Klug; Europe; sawfly, attacks leaves. 

Pseudoclavellaria amerine Linnneus; a sawfly; Europe; defoliator. 

Trichiosoma lucorum Linnezeus; Europe; defoliator. 

Tenthredinide. 

Euura ater Jurine. Pontinia salicis Christ, and Pteronidea salicis Linneeus; Europe; sawflies. 

DIPTERA. 
Itonididz (Cecidomyidz2). 

Cecidomyia saliciperda Dufour; Europe; breeds in branches of Salix triandra, S. alba, S. fragilis, S. 

caprea, and S. purpurea. 

Cecidomyia salicis Schrank; Europe; breeds in shoots. 

LITERATURE. 

SORAUER, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3. 

Nuss, O. Leitfaden der Forstinsektenkunde, 2d ed., 1913. 

Hess, R. Der Forstschutz, 1900, vol. 2. 
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YEW. 

(Taxus spp. Family Taxacee.) 

Ornamental evergreen trees or shrubs distributed throughout the northern hemi- 

sphere. The wood is valued for cabinetmaking. In studying the pests of this genus 

reference should also be made to Conifers. 

Eriophyes psilaspis Nalepa. 

(Yew Gall Mite. Eriophyide. Acarina.) 
Host: Yew. 

Injury: Forms gall-like swellings of the buds. Serious injury to hedges. 

Description and biology: Four-legged blister mite, which causes galls by its feeding. 

Especially liable to introduction on nursery stock. 

Distribution: England. ; 

GiLLANDERS, A. T. Forest Entomology, Edinburgh and London, 1908, p. 26, fig. 25. 
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U.S. Dept. of Agriculture, Manual of Dangerous Insects. PLATE XLVII 

( Pierce.) 

THE WEST INDIAN SUGAR-CANE ROOT WEEVILS. 
Figs. 1, 2, 3.—Varieties of Diaprepes abbreviatus. 



U.S, Dept. of Agriculture, Manual of Dangercus Insects. PLATE XLIX. 

THE AvocaDo WEEVIL (HEILIPUS LAURI). (BARBER, PRoc. ENT. Soc. 

WASHINGTON.) 
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SUCCHOT sac ae hte Seen ete 207 

CGICNUWENSIS oc So knees pene seer ae 207 

JLTRU TO ET TE SAO EOE ee eee ras 38 

MOTLLOUEG ae ao ee aG = 21a co seer see rd 136 
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AQVOMAYZOMMUT D's 'a8a So cate hes Jad ac'e cisions dee = 28,29 

PNAC Seso se ytddtecutt eseeseeos 37 

SEMPLE Daa cmaces sees sean ae 28, 29 

AQT OLE SPis scons sscsieeee tee ee aoe eaeeeee 6 

CHIMIGETD amasce sc see ent e ese see ee 210 

AiSLOCHIOE wietdon cucccs stone ao sees 210 

CECIOMANONISS sso ne seston as ee 44 

RIBLETIECIIONIS a walaee sare ae moe == 208 

DICE Wav cce nce ose cere oe este oe 44 

SUUCHER to ase conise aa se tists ae oes 210 

SCUCLULI semen mae iicm nc wee= ects 44, 70, 216 

SDEU tanh acco osae ne see soe ss mee 185 

GEES as SonGaGe SCRA OSRSESSANECoE Soeee 75 

EDIT aM oe ele tatan eae lass eeaiisccelsiteis 216 

DESTIGUE Seen e SaaS slot ee snaweo as 70 

UPSON a eect tele cls sae eee Sesis Oss 8,14 

Akermes levis.....-. eee teisace eee mace bce 9 

FONT EG LTR Se SRP OBS AS QOOOSOr Ee 59 

SCrOvICuIOTUSs A222 355202 e eeae cele t 9 

ALU SSCULDEU SIs tae iinei= cic ci-lowse taste see lee 193 
PANCIGES NONNECHITOSINIGwemase eee teeta 220 

SCOTMCUS Se eee tices ade Save eee 103 

Alder bud moth (see Coleophora fuscedinella). 

Aleurocanthus woglumi.......---.----------- 56 

AlleunogicusicOcoisaea.- eos s ee eeee 34, 109, 132, 139 

CEStTUCLON 25-2 SBS Sheen 159 

Allewrolobus longicornis......--.-.-...------- 207 

Ol vINUS zaie cs a2 oes ee. 155 

ALCUROPITIAUS\ POTLETE «2c 252 oes eee ee 56 

PATEYTODESISP Dis ac as oe ce ee ee eee eee 213 

[EA 11 eS i Saar rc a Fee 207 

faba cssssieeedaae esses seks 213 

Meyrodid se Sa shecca aso Soeeae nase esses fees 7 

Alfalfa gall midge (see Asphondylia miki). 

leaf weevil (see Hypera murina). 

weevil of Europe (see Hypera postica). 

PANO? DUNE Rees a eee acetic saat ccc cise 210 

Amar caterpillar (see Virachola insocrates). 

PANN ALISSQICONS ONE Uiater eisee eee seals Seite ee 211 

Ambrosia beetles (see Anisandrus spp.; Xyl- 

oterus spp.). 

PAU ON OIA EMIGNALELD sae sinsetissie eee cate 210 

Amphimallon solstitialis......--- 39, 73, 187, 181, 222 

PATSACLI ACHING. ost sane cement a aee eee 216,217 

TEC OLED eapn see ais were ay sere tener 216 

ILO OTC are atera es fala eee 216 

Anagnia splendens........-=..-.-------=--s-- 206 

Anastrepha acidusa (see Anastrepha fratercu- 

lus). 

ML GET CLL US eet etna aaa el 60, 

64, 94, 100, 113, 132, 147, 164, 170, 180 
ludens <e 60, 114, 132, 167, 180, 194 
DETUUIC TD een eee rae = Hegel =a eas 114 

SEN TIC TULLIBaate mie ota ea tere 132 

AMG Dhs) “DAWMUIWS es se eee amen 205 

225 
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TAM ATUCHOIDUNCLOUE enters oe eres ae sie ae 212 

TAI ERUSTUG BOLIULELL Dae cies coe CoCo e eee ee 208 

DOLL Ce aisircei tC pe Se eee 126 

Angoumois grain moth (see Sitotroga cereal- 

ella). 

Anisandrus dispar. 12,40, 46, 54, 137, 138, 148, 154,171 
A NISOLGOTIS NOTED aoe ela steer aaa 215 

A NASODGETY TES CULO LL lotrel ae teeta tteieee eto eo ea 12, 

24, 46, 105, 134, 138, 154, 170, 179, 192, 223 
Annona fruit fly (see Ceratitis anonz). 

A TUG TIBOUD CONC arm = state alert re arate atte o ae tetra sy 46, 207 

QTONIS. = se Sete es eee eon a= 12 

DUT EAR EEA nh Sema aekaescec dae 127, 190 

Anomalococcus cremastogastri.....----------- 102 

Anonex pestis bengalella........------.-----=-- 93 

AMO PIES PULTUEATIS ote ase ioret a ete eee 46 

A TEMOTI OSTOSLO NU ert= mate pee eee 73 

QUOMTUDUMELTL etree eee eae la 68 

Anthomyia radicum ~~ .2 0 on = 2 oe 50, 187 
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Hes oer Ga sees nem Seoaee 170 
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A ENOTES: OS DCTU LO) asain, see oe oneal eee 63 

ADULT COMUUSTE mena eee eae = 208 

A MIDMINOGICT LWA oie ene ace eee 33 

SOCHULIS Seite nee eee ae eiere ere 33 

A onidia (see Aspidiotus [Aonidia}). 

Aonidiella (see ea degra = Eben 

A pate molle . ebose 67 

imonachis® BEAR SseNicbe Se “30, 56, 63, 166, 179 

Aphanistichus consanguineus......--------- 199 

ADR TISLUStO DECI OLEe ae ann ee eer eee 67 

A phisravence sss, tose eee: Copreye he 5 
OT ASSIORE 8. oe i ciel ee eee ee eee x 

HOKU / IT OY ACE, Copa bate Hed See ott 5 

PILTILIGIS Se ae seh eee aoe ine vee aie 5,43 

Apiomorpha attenuata. ..-....--------------- 98 

OGUETIENUDS Eee eee eine ee ees 98 

QUT N S38 Ja aa eo cceneisencec 98 

CONT = ee as es oe 98 

CDN NERS 3 ose Jootecnes Sear cowsce 98 

CLUPSOIGRNS sy. ote = = tees eRe 98 

OTOL Sie eae Ae ae ee ee tte 98 

HiCLINUS US Pre teraia, soa eys te = ea te 98 

ROTSChiieer aris Ssos-e eee ee 98 

WOM FOTUVIS x= os 35 -nne ee ees 98 

HOGS atom one as ascc a2 O§ 

TUALIUGL ete ete eee ee 99 

OUTCU Cee ee ere Eee 99 

OUIGOIDIN ER. 2 ae oe eerie 99 

ECU TLC TLL areata =) =) eee 99 

PO IOT ELT CLs, a aoe Se eet 99 

ILE Rios ae ee en ee 99 

OMIA OTIS Shoe meters meer 99 

PUG OSG ase AS orotate eas ag 

SCSS11Se ta eee eta ee 99 

SLOWILE Tate te eee le ite eae re 99 

SLTOMOYLOS Marra a eee ee 99 

HhOTMON as ais ane Seen eee 99 

WINDCU GLO sarees alse steneaisrecinie 99 
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AipiOMONDNG WrUQlisy. 2 - ee) mae ele ee 99 
VOMADILIS 2. 30 Re OeE Ce Cee 99 

Apion GHMIDES areal eyes Ses een 87 

‘ HWMELILOEE® sin oe oe Bowie ans elcid eeee se 14 

LENE S ea b= eRe oe ee eee 14 

LONENOSLUL ies Ae et aoe 87 

A OMETUS CORY lat ass 2 =e e ee eens eee 12, 39,46 

A DagONiadestructona tee se oe eee 199 

PILSOMBeoatas Jose cece eee 199 

Apple blossom weevil (see Anthonomus pomo- 

rum). 

borer (see Cossus tristis). 

clearwing (see Sesia myopx#formis). 

ermine moth (see Hyponomeuta ma- 

linellus). 

gum borer (see Bimia femoralis). 

moth (see Argyresthia conjugella). 

pith moth (see Blastodacna putripen- 

nella). 

psylla (see Psylla malt). 

root borer (see Leptops hopci). 

sawfly (see Hoplocampa testudinea). 

stem piercer (see Magdalis barbicornis). 

tree borer (see Rhizopertha collaris). 

Apricot scale (see Epidiaspis pyricola). 

PAUPF IONE CINCTED =.= <= aioe so 2 <= eee ere 150 

GeTMON 2 = 2 42- soe ~ 32 222 eee = 150 

Aradus cinnamomeus ..- 2. -=----=------------ 73 

Arzcerus fasciculatus....--.-.---------- 6, 55, $4, 91 
ATEN 0S =~ ia <ecs sie s eee = e e  oe 192 

Argentine potato weevil (see Rhigopsidius 

tucumanus). 

Argyresthia conjugella..--.----------- 6, 20, 149, 180 

CDNUD DENG oem nee ae ie eee 134, 175 

FUNGela,..2 e032) elaen eae eee 70 

BUAGTATHOL ELL ete rel rete eraeeaeete 82 

levigatella a -\sa-e. tens ae 83, 84 

(DUG HUE Seas bac ssss2 = 132,175 
ATGUNOPLOCE TUE DI Ca ate onsen laa 11 

Army worm (see Cirphis unipuncta). 

SATIN, WOLMS ojoe ese oe ee ee eee 8 

ATOU/SOCTUSs = “5. ose ese eee eee 208 

ATrOMIM MOSChOH oa =e ae a ee 222 

DCA SUA DOI ene Sogn ane coeseeeacees =e: Sec 99 

CCHINIONIMNIS saree tai 2= = 15 1 eee 99 

foes (MONS saooousescosesedaose 252-52 99 

SCAT AMET Dea os oom ee - = 32 eee 99 

Ash gall mite (see Eriophyes fraxini). 

Asiphum tremule oie <j eee 

Asparagus fly (see aes poe 

leaf beetles (see Crioceris spp.). 

miners (see Agromyza spp.). 

PAISDROMAYUG MKD =~ ane =e 15,16 
Aispidiotus alatus . ..--------2<< --2=---=-=-= == 98 

ONTOTUMICU SS ae a eee a 5,35 

CONMEUIZ 2 aa 5 ae ea 5 

CONFUSE Soe eea ee eee 98 

destructor... 2.5225 -22 520 eee 163 

fissidens pluridentatus . ..--------- 162 

MOETENSTS ws see =e ee 139 

MANAMULS 0/03 Serie = sie 152 

pangoensis...- 162 

MECUINALUS... 22m \-- a= eee 169 

DErNiciOSUS.. = = +=) ne 5 

DETSEONUNT a= eee eee eee 30 

rapax (see A. camellix). 

SOU OST Saletan teeta 162, 219 
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Aspidiotus tasmanix.......... Sh Te SUSIUN 9,98 

LLY QDONUS 22 Cates Sa 192 

VOTIGNS ace ajle Rane oes VR Uetee 162 

Aspidiotus (Aonidia) ebeni...............-.-- 170 

LOU ajasa ene ent OD Toe LO9 

Ole) 2 cee aes a: Se 156 

planchonioides........-- 102 

DUNICOLW: ~jaaonc Cees oe 72 

Aspidiotus (Aonidiclla) cocotiphagus........- 102 

MANIA Lae aac tee 98 

subcuticularis........ 102 

subrubescens......... 58 

Aspidiotus ( Chrysomphalus) albopictus...-..- 58 

alienus.......-. 44,158 

ONSEN NE Ss8 es 162 

dictyospermi..... 5 

pin- 

nuli- 

fera 58 

kebeleiee a4. 58 

nigropunctatus. 26, 156 

paulistus.......- 35 

pedroniformis . 130 

persex 5, 30, 158, 162, 219 

personatus ...... 30, 

58, 93, 102, 145, 156, 162 

portoricensis..... 158 

propsimus...... 162 

scutiformis 30,35, 59, 162 

Aspidiotus (Dias pidiotus) africanus.......-.. 23 , 24, 

? 102, 169, 186 
COLT AUS Seo. 3). 5s. 158 

HUglandises. C2505 82 220 

orientalis........ 5, 59, 162 

ostrexformis.... 5, 166, 169 

patavinus.......... 178 

DUNE R eames te: 132, 169 

ZONALUS = Ath ae es 152 

Aspidiotus ( Evaspidiotus) labiatarum......... 130 

Aspidiotus (Hemiberlesia) palmex............- 162 

simillimus......... 162 

Aspidiotus ( Morganella) longispina.........- 145 

MASKEMM OL 102,146 

Aspidiotus (Odonaspis) bambusarum.......-. 32 

canaliculata.......... 32 

WUSIOLO ees! 32 

SCORCUU ete cteete ot cine taaae 32 

saccharicaulis. 32, 206 

Aspidiotus (Pseudaonidia) articulatus........- 30, 

59, 63, 102, 130,131, 
146, 156, 158, 162, 192 

clavigera.. 59, 102, 146, 166 
duplep ieee 3228s 59, 156 
jimbriatus......... 59 

OSSOT: = see ee ees 130 

(QUEUATS os ae 102 

quadriareolata...... 9 

STLVOEICO 2 cere pare oy 2 102 

tesseradia.........-. 130 

trilobitiformis...... 59, 

102, 131, 146, 162 | 
Aspidiotus (Pseudischnaspis) bowreyi.......-. 192 

linearis... = 2.2. << 162 
longissima...... 146 

Aspidiotus ( Targionia) acaciv................ 9 

GLO cosas ener 11, 152 

DU ONMIS Saha Fee ee 5,158 
COMLEY Lene 158 
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Aspidiotus (Targionia) bromelixw.............. 171 

Gishinelt eee. ss ss... 152, 222 

glomerataee f-22 2 2e.2 206 

SQCCHUTIPA cE Eee = aoe 206 

US Le en ee ee oe 130, 152 

Aspidomorpha militaris................------ 210 

SUNCILCTUCIS Nes eae aes ose 212 

A spidoproctus giganteus...............-.-.--- 194 

Asterolecanium awrewm....2.-...2222.22...-. 158 

OUMDUSLE Sass 5 Seo cee ee 33, 206 

OUMDUSICOLN Een see 33 

CERI ETAL ES cia a een ee 162 

COP CR Serta Sens Soa cee teen 63 

COROMMEWIN GE ae teic as = cee ee 33 

CDILCNObI ESS eRe Ree we Beh ee 158 

CET TON Set tet t opp eee de Oe 33 

flavociliatwins 22352225 33 

hemisphericum=.....-..-...-. 33 

POE repeat eh ey. ee ee tate 162 

lanceolatunms cet 33 

LIN CONC eae ee ts eet a 162 

MVUSUN wae wart ae ence cs cee ok 33 

INULQN IS erereta atte So eee ee 33 

DOIN mars tes ee ieee «ce 162 

pudibundum..2.-:.-2..20...- 33 

PUSTUIONS Be cence res ates 102 

NUONCCOMOAML Ta a a2 ae eS 33 

Solenophoroides..<.-=.2-)_...- 33 

LOTULISSUNTULTIVG 92 See) ae tee = 33 

LUTUCUTES Oe re Sete 33 

LCC ORE Mas ee re eee 33 

ICN ea ga) eam alle ae) 3 162 

UQURG LO SUT ct orape cee ree tee 5, 153 

VEMEMUOSUNT cm cramer oe eer 9 

AIST ERD YIU UNL E eee eae ee eed 7 

PAL SLU CUUSULLECTLUAS\ sate Moe Sayeleyaf-1 eee ee 212 

AEN LEGIS DUNO TUNU eee eral a See eee 44,219 
CAT LOUSIVULUSe eee ac teeta ee ae oe 79 

TUL] CD ia SINS Seto ear Some siars wee one 43, 214 

SUD IAUSCUS 528 SoMa NS een 39, 134, 137, 153 

AOMORI ENED (Sno m een arenes naan etm! 41 

ATACtomOnpna VEleltseneeee eee snl eee 205 

CHET Jorn ota tara cleie oe eee 205, 215 

PBULOCUNG 8 oA Sion ig oe 205 

AMUIACAS DiS CINNEMON A eo 146 

YQUGMENSIS ae se Noch = Aare ase eee 32 

TUOMALA ARO assent ee 93 

ANMECOPNOTONOIDIEN EL acme 2 see see 92, 166 
Austrian alfalfa leaf wee~il (see Hypera meles). 

ALLOSTICRGPElOdes mee Santee ear c eee 208 
Avocado wee’ il (see Heilipus lauri). 

Bactrocera Cucunvwte,.-- =) -s22- 222s eek ee 24, 25, 38 

ERY OMU Ra soe eerrarejanieise Bee ere 24, 25, 

34, 38, 60, 93, 114, 142, 147, 167, 187 
ZONCUIUS) cian oleate ee ee oe 147 

Balaninus (See Curculio). 

Bamboo borer (see Dinoderus distincius; Euco- 

soma paragramma.) 

fruit fly (see Ceratitis striata). 

shot-hole borer (see Dinoderus pili- 
frons). 

Banana fruit fly (see Dacuscurvipennis). 

root borer (see Cosmopoliles sordidus). 

Banded pumpkin beetle (see Aulacophora 
olivierei). 

SON ALS SON CIGUS «ee rete ee cea Bae ae 63 

BUTS CHLOTIZOTISta ae Ne ee a eee 49 
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BUNS COTIMLESCENIS c, « ane jloeice wees aoe 49 

HUTT ON RCRA he ric Sopot Saar isc 49 

LEDGE 9s = samara, eee cee Se ESee 49 
OPUPATis. =. Socal esac Poe ae ee eee 49 

ROCCHATIVONG! Somer cia be ce eee ee 207 

LOOTING. te peste eile eis San eta 92 

UIT ULIS EN ICOM mae eee eT eet a 49 

Bark beetless. -.c2¢ asses eee eens ce eer 8 

borer (see Leptostylus prxmorsus). 

Tortrix (see Laspeyresia waberiana). 

Barynotus squamosus...-..-.-.-------------- 49 

Basilianwsicantoni. 5. ceases eee eae 46 

IBOLOCEn dG GLNO/ASCIGHL nae et eee eee ees 103 

OOISCAUOCIT- Wes he ee ee ee 101 

UPENCHIS eon, «<i OEE ee 103 

TUTTO 2 ae bate cis oo EN eee oe 103 

CUANDS.)- 3 ahi. Saar oe eRe cee 146, 147 

Bothyscia WOW Aston oe ace ase eee a 184 

Bean aphis (see Aphis rumicis). 

fly (see Agromyza phaseoli). 

leaf beetle (see Cerotoma denticornis). 

roller (see Hudamus proteus). 

pod borer (see Maruca testulalis). 

stem maggot (see Agromyza fabalis). 

WEOVIS! aca 2 Sclics aticmaeusarene pen s= ce 8 
weevil (see Acanthoscelides spp.; Mylab- 

ris spp.; Pachymerus spp.) 

Bedelia minors ts a. 8 akee aoe eek aot eee 210 

OR GIT ECL Marcpese ee ere 210 

SONUILLENTEL UG Se 2 chr ye ee ee ene 210 

Beech tortricid (see Peronea ferrugana). 

tortrix (see Laspeyresia grossana). 

Beet army worm (see Laphygma exigua). 

carrion beetle (see Blitophaga opaca). 

fly or Spinach leaf miner (see Pegomya 

hyoscyami). 

root weevil (see Cleonus punctiventris). 

tortoise beetle (see Cassida nebulosa). 

worm (see Plusia gamma). 

IB ER DDE MIDIGUILALG a hreen a) chem a eee 212 

(BEMIS: QU OTUAS sie face es eee eee 56 

IBCMmDECIL YICi ON MIS: ao) somone ee eee 47 

Bibitkever (see Entochira lateralis). 

BUM TEMOTLUS Eas fe). tee See eee ane 98 

Birch blister mite (see EHriophyes rudis). 

twig weevil (see Magdalis carbonaria). 

IBislOUrLasriius sae ee esac eee eee 110, 111, 179 

DOMONMIUS Je one wes e eee eae 110, 154 

SUD PT ESSUTUUEY — 2 cian nos oo ERE 10, 211 

(BIL dies STChNICOUL as = Ceasar so oe: BAR Eee eee 63 

Black alfalfa leaf beetle (see Colaspidema 

atrum). 

scale (see Saissetia oleae). 

Blapsianmotie nase sas aee cine be asreeve ae eie 73 

MUCTONGL. on seins ncaa cine eee 216 

Bilastodacna Wellerella a= - 0 oes can = seat 20 

DULTEDETUCULOs so a alt ape ee 19 

DINOLENECLLO oe a -s)-21 icis= eee 19 

Blister beetle (see Epicauta rufidorsum). 

Biliiophaqaopacee asa e pn seeiae «des eee 5, 43 

UNMOUG 27 oho ao te a see SS 43 

Blue or hairstreak butterfly (see Lycxena 

betica). 

Boonmia crepuscularie «2. snc a2 6+ aeeees 55, 96 

COMMANDS.) 2h onrate co seek oS Rea See 129, 192 

SEIGNATIG soca meee aoe ed eee 194 
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Boll worms (see Diparopsis castanea; Earias 

spp.; Sacadodes pyralis). 

BOSITYCHODSIS ESL a 22s se 2 ae eee eee 59 

PArallela.. .es 25352 eee 33 

Bostrychus capucinus......:2...-.---------- 53, 153 

Bothynoderes farinosus =. esas. see eee 44 

punchiventnissie 262 cceeseee ee 44 

BOYS COLESAIS 2.0 a2. 2 anieeclae Sassen eee 208 

Brachonyr pineti= a sca. ons cose eee 74 

Brachycerus albidentatus.........--.--------- 158 

COTROSUS S3e> eRe cate ce eee 158 

FUE ot Mena Sere ESS 158 

UNCGHUS.). 2e5 See Oe 158 

BraChy eres INCUNUS = 2S eee eae tee 2 eee 46 

VUSTUUNICUS = = <0 learn eee Bee 154 

Brachyrhinus (Otiorhynchus spp.).......---- 65, 128 

OrMadilloy ..\-2s.0c ee sere 65 

OP MNACUS < eiclole ane eee eee 129 

asphaltinus a. seen eee 129 

QUT EN ows cet ae eee ee eee 65 

COMMUPLOT - « <ccraos ees eee 129, 167 

CQNEQUUS 25 aoc c cowie see eee ere 65 

PUM Oj oe 323 eae 65 

JUSCIDER 26. sca 65 

GlODUS 23m. 322s se sone eee 129 

WN LOHUS oS ieee ee hee 65 

UTHONS hs Seed ee 65 

JOU S dare tn vicase soe eo eee 65 

Kratieniine as cek eee eee 65 

levigatus: ss 2deh bol see 173 

lepidoptertiss.. 2224. ses 65 
ligustictasnasns- see eee 44,129, 167 

MONTO 3 cmcictc sae cee oot see 65 

MULPUNCALUS.... 200-2 -sencee 65 

MUREN sa Bas ness 2 see eee eee 65 

onbiculantse t)te23-5 c= Se ees 44 

OUQIUS : 25 so None d ane en eee 6, 65 

Perdis .cceee cc 2 kee oe ee ee 65 

PCI Pes. .22°. see eee 197 

DOPUIel. Aaj deere eee ees 129 

TOUCUS HE Nose eee cele Se ee Sete 44,129 

SENSIMDUS 2 1535352 se Saesie: Se 65 

SCDienIIONIS= >. - === <a eee 65 

SINQULATIS eters os sass See 65, 129 

SUTLCMUUSS5* oo Sass Sic ones eee 6, 129 

PETEDTICOSUS 22-22. 2 eee 47,197 

CENnelTOStniS 3255 - 2-535 eee eee 129 

UTESUIS sare sas 2 «215-5 eee 129 

CUNEO pres ais worciseie shee EEE 129 

Brachytrypes achatinus...........0-2--22+256 14, 215 

Brachyzystus subsignatus......- =. Soe cere 52, 68 

Brazil fig borer (see Heilipus bonelli). 

Broad-nosed grain weevil (see Caulophilus 

latinasus). : 

Bromius: ObSCurus> = 020 aos. eee eee 127 

DILIS PE SS WS oan eee 127 

Brontispa froggattiasas~ se a= ae ee 8, 160 

Broun’s fruit fly (see Dacus [ Tephrites] ran- 

thodes). 

Brown hard-back beetle (see Phytalus smithi). 

plum owlet moth (see Xylina socia). 

Brown-tail moth (see Euproctis chrysorrhea). 

Bruchus (see Mylabris spp.). 

Brush spinner (see Orgyia gonostigma). 

Bryobia 1ibisme 2... 5 --4-ee eee eee eee 119 

Bud stinger (see Janus compressus). 
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Buff tip moth (see Phalera bucephaia). 

BUMS DINIATIUS = wa wigowe dares sooo Ct oa ee = 66 

IBAUDTESTIS GEOMELTICG |<. nc sesso se ae ee eee ee 73 

BRUCUISCUS! DELULD ao Ae ee ae See es 12, 39, 46 

IBYLUFUS LOMEMOSUSsemacmese seers eee Oo oes 47 

Cabbage aphis (see A phis brassicz). 

gall midge (see Dasyneura brassicz). 

maggot (see Phaonia trimaculata). 

midge (see Contarinia torquens). 

webworm (see Hellula undalis). 

worm (see Pieris monuste). 

Cacao fruit fly (see Ceratitis punctata). 

moth (see Zaratha cramerella). 

Cadelle (see Tenebrioides mauritanicus). 

HELIS /USCO cn nshas he ceinicins teste eee ee 85 

Calamobius marginellus. . goctccecetes ete eeeee 126 

Galnthiuis i fUSCLp essen sees cos tc0 Senta eee 81 

GILenaraOTANaTiG: <2 .- = 22. ccse Soe 6 

WUILEQTIS se Oe ene gansta 210 

ORY ZO. joe eee eas os ee eee 6 

TUTICOMPSnee ee ae = Stee he eee asa 210 

SCULPUUNAUEs Aan 15 sare ee Sera ae = ett 154 

California grape rootworm (see Adozus ob- 

Scurus). 

Caliroa ethiopsenes. 2 esesaca-s asec cee n aoe 6 

Callidium: enewmna. s2ees coe 2 Me oa S26 e ee Se 39, 54, 153 
ULOLOLEU NM ae cee = ose es at eae 39 

COLOCH TI PA CLOLCUES = = sees oc waco eee 44 

Calocoris fulvomaculatus.....-....--..------- 136 

COLO DIENUSILOLICUS 2) noe acd aseean eae eS 215 

Camarimena rugosistriatus..........--------- 52 

CHIUETOLUALUUSLETSES sc <=) 2aia15 ose co soo sciee te 125 

Camponotus ligniperda......---.----++---+-+-- 11 

Cane grasshopper (see Atractomorpha crenu- 

lata). 

leafhopper (see Pyrilla aberrans). 

root borer (see Polyocha saccharella). 

sucker moth (see Castnia licus). 

MBELIDET ULE SIV AESCO mer ors ote ise farac vie ase raise ae, 73 

REO OSRTULCD 2c fae. 3 sisi: wis ane eeeeR Somes 73 

ATUL UTI = sjatsio = aac ea Sig ise aaa sie te 181 

REIBEDIIO NLS atc rca Oe eee 110,179 

Capua angustiorand.....--.-.--.-----+s- 24, 131,170 

Caradrina exigua (see Laphygma). 

Cardiococcus wmbonatus.......-.----------+-- 131 

Cardiophorus devastans..............-.--+-+-- 207 

HONTLOSMILUS Gee esa ee aie seein 207 

Carphoborus MmeniMUs sccm oe « «5 <ih ness = = coe 74 

Carpocapsa (see Laspeyresia). 

Garpomyid PATdaiMdsore ae pene are asocis eon 3 93 

Caryoborus GONAGTOS scence mon-c 5-3-2) = 2 149, 210 

Wassiild: NEDULOSR = pa eet ee sola a a cysreto= oie 6, 41, 158 

PUG E eno oeeeigees cee sess 44 

Castilloa borer (see Inesida leprosa). 

AROSEMICI ICUS. jae a eee atlas oC SRN 34, 159, 202 

Catalpa scale (see Diaspis pentagona). 

(COMER LON AH AE Re ROO ORE SECRET OC. CORE SECS 214 

Caulopnilus latinasuse-- >... -- cosmo ea 6, 30 

GLOOMY TONULINU LY aac e eee tae ee ete 135 

UIT ny WAR Te ee AM Bete Bina Moab aut 223 

ROLIGI Soca ee ee Reet as sees 223 

Celery fly (see Acidia heraclei). 

leaf tyer (see Phlyctenia ferrugalis). 

MREDEEPILCLILB I COMILS crosses 1s. opis =e ies rae 218 

Cephaleia hypotrophica.........-------------- 70 
CTR SOR heen ee Rome seme cece See 70 

(Cope IS TT EATS SO ee eee Oe oor 126 

CONDUICIE: CORD» A6e =e EE SOS 26, 151, 153, 220 
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GenamGycvinilesseae cae anam cee tcrece ccesccecse 131 

SCO DO tL eeeictene eit eeteiara ants si<'= =~ 23, 169 

Ceratitisianonz ©. 2.2.2 eels nee 51, 94, 115, 132 
capitata... 24, 25,30, 34, 38, 60, 64, 93, 94, 100, 

103, 115, 116, 126, 131, 132, 133, 140, 142, 147, 
163, 167, 170, 171, 180, 186, 187, 194, 217, 218 

CHLOUTERS sees Ba howe eee eee 58 

QUOT disor e nee 116, 139 

MIGENTUNUG= SSE ee cas see ce cn neece sacle) 116 

punctata..........----- 51, 116, 126, 132, 147 
MUDIVOTOR SD. . Sass eae sass ene ee teem 116 

SULDOSENIIA. ne oe Geka se ee ee meee 116, 139 

SUA acetate ne oe Dae cre aeons 32 

Ceraiopachiysvariabilis. 252-2. 02422+5225----52 148 

WEP OCOCCUSIONNAUUS As Jaen <a etait 63 

WETONEMU COUCTAG: ooo ete ee eo coe 99 

GeropiGshes CCHNIONIMIS= = Sena eee este econ 162 

cam pinensis...... Eaheny eee wa tne os 131 

COriyperuS- 2k aoe oes ee ee ee eiate 63, 102 

CIS ORIN S 2 oe = 2 eee oe se oe 30 

denudatus ....-.. reeks J oe 94 

CRIT BUS ee ane De ee oe es acae 9 

PCS RE Naa es IPAS Aa ate aoe si 102 

GOW MEY UR tet eo eects = oeisc ae 102 

QTONGISS eases eee eine ee Jessie 131 

MINOT Seat eee OE ne nicl 9 

MY TICE ss seas ahs eras See LN PSs 102, 162 

FLY aa TO OR TRS a heats Se at aa 131 

QUuadnilneanus 24222. eee 94, 102 

rubens.........-- 30,102,146, 162, 169, 170 
Tustin 102, 132, 150, 156, 171, 181 
SINGULANIS A= tet ean ae cee -2o 2 Nels 131 

ADEN (00 UE Sa eee eee See ice 33 

townsendi percrassus........------ 102 

OLSON ctees ose See eS 131, 142, 146 

VUNSONTOLAES ae. aoe eae ee eens 63 

ConoputoyUccwae saees case cece acces cee 94, 102 

Cerostoma parenthesella» =ss:-2.ce22+---2-4~ === 40 

Cerotomaldenticorniss =: =4 > ase estes. - ee a 38 

CHONG TUGUOTIS: cscs sec cc ee een eee 216 

Ceutorhynchus assimilis........---.-------- 187, 188 

CONUTACHUSE A: E> acc cae c tee 92 

CYOMTPENNISE-2 s= vas ae wee ee 49 

quadridens .... eo 49,188 

MODI T= on te ne areal 187 

PODET UTD San Se Seater 187 

SUL CICOM ISEB oe ole meelaeian = 49, 188 

Ghetocnemaxbasalis: sos eis nese 191 

CONLIN ME Baas eee ue cect see 189 

PGISS sooo 2 Se aee ene es ee 44 

Ghietococcus bambuse. S22h22os ssa ese 2 33 

GChietosticha N&Ndse ese. ose oe eee eee 208 

Ghalcoides chloris=...22-52252-s0502200 22 2 44 

CGharagia lgnivondeen == s-e-)e oe ae i 10, 20, 100 

Charlock weevil (see Ceutorhynchus con- 

tractus). 

Gheimatobia boreata......2-- 2.25222 S222. 40, 46, 179 

OTUMGLG 232 - eee 24,105, 148, 154, 179 

Chermesiabietise § J. 22a 31 eS 67 

WITIAIS. sosie woe eels Je wineine = See rene 67 

Cherry borer (see Cryptophaga wnipunctata). 

bug (see Peltophora pedicillata). 

ermine moth (see Hyponomeuta padel- 

lus). 

fruit moth (see Argyresthia nitidella). 

green beetle (see Diphucephala col- 

aspidoides). 
spinner (see Biston hirtarius). 
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Cherry tree case-bearer (see Coleophora ana- 

tipennella). 

weevil (see Curculio cerasorum). 

Chestnut weevil (see Curculio elephas). 

Ghaloauriciig 3228s ee eesee see 85,189, 196, 208 

Anpuscatellais » cuts sesso de asehuese tees 208 

SUM Plots cs Jase ee ae ee 85, 126, 191, 196, 203 

Clionaspis arundinanie:. 222. << in --  -- 32 

QuUstridca Ne Se See otaion Sep Se = 72 

BaD Uses ae re eae ects oe 32 

DEnLESOt Aras 23 <sihete tea se ee Reo ae 29 

COLEMONT 2 5 Say s3s 540 cceR ee ese 32 

G2NTESSOS 3 cased se 206 

LONG ALO = sxc ooh wastes Oa ee 32 

PRONCNAL Soo Sah Sse aOR 98 

OTE MINIS Son. 52 Foo ae) aE 32 

WiROSONT Ss 355. ade eee 32 

(NGA 22) on eee eee 162 

MMAVIMENSIS soe tes eee uae 206 

TROTNDS  SOSo OSL eee aly eae on 102 

MENT Sta. oS Aes haan ghee de oes 156 

SECCHETIOUI Ss see a5 Cee eaeiaels <= l=,== 206 

BUUCISR EE a eae ee 11, 26,45, 48, 95,121, 

141, 147, 152, 181, 219, 222 

SMMOMIUDS 325.5 su eee Ree 162 

SUNPLELs oaatiace 5 ios ace ee ee 32 

SUTIDIA PILE Oe ee Ace eee 25, 94, 139 

SUUSITIOLA Ss so pases crac eee se 162 

LEQUIENSISs 3 25:2 aicsaeysins Sei Seo = 206 

DUAR era Noe ea sc Sa cic he fe eres oe 130, 146 

Chionaspis (Phenacaspis) bupleuri.......---- 156 

Cockenellp eens. cc 162 

dilatatan. ass: = 146, 162 

ATA OE: ae es 146, 219 

megaloba........... 131 

NALMLENSIB asso 2210" 146 

Ghlowdewassulia. 22. 2.0 e Loe: cesar es 216 

ObSOlEtG ee. SY ee ae 6,14 

peltigera.....- Se a2 epee eee 216 

Chloroclystis rectangulata.........-...---+----- 20 

GHIOTOPSIINEGL. «<3. Sas 3 5. et eae oer 126 

LENIDPWS 5 aud so eases se oe ee 125 

CROLWS COPLEY ees Sots Soc eee aeeee = n= ale 159 

WOTDEST2 2 22 sok: x5 Pacabes eee nsec se 159 

Chortophila cilicrura A Rr earah eh eg eee? to's 29,157 

Chortophila (Pegomya) brassicae......-...---- 7 

Copelornumni ns nia x s2=2 2 = 7 

SPUSCICE DS: 3p iat 7,38, 50 

hyoscyami...-- 7,42, 158, 196 

GChromesws GloDUls: =2 52.5 < oes = a teemee oe is 154 

Chrotogonus trachypterus.......-.-------- 14, 89, 215 

Ghrysobothrisiasinis. 522826 .56n ~,-e eee 153 

WNGICE 2 = Pe 22 arate aeer 218 

SCTNOLAIG = 22 25 oo 22 ces 193 

SOUETI oO. aad st aeyak 1 eee ee 73 

CRTYSOCKTON BUCOL OT an name oe ee eee 50 

Julminans s 2205.2 a Oe 50 

Ghiysolopniusispectaulise =n.) 10 

Chrysomphalus [see Aspidiotus ( Chrysompha- 

lus)]. 

Cicadula fasciifromss. esses ese eee 190, 206 

C= OLLIE RES ee ee Ser ae 190, 206 

Cigarette beetle (see Lasioderma serricorne). 

CUNDELT AG et se ee eke eee tans sees 40 

DUTMADILESS ISS aN ee Oe 13,47, 182, 223 

Cinnabar moth (see Euchelia jacobex). 
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Clones [racine Re ee 27,157 

SCTOPNULATI“N 6 ot se oS ae 44 

Cirphis leweostichwsc.2 <2: +. ss ee eee . 85 

unipuncta ( Heliophila, Leucania)..... 8, 208 

Citrus leaf miner (see Phyllocnistis citrella). 

Cladius-pectiniconnisee 2-2 S28 os eee eee 6 

Claniaicraments. 20 a eee 55, 64, 76, 211 

HOLMES 2h 22 8. S A aes 211 

VOPIEGALA eS a EES SES ae eee 55, 64, 211 

Cleonus cinereus. auc es ae ee eerie 44 

PASCIOLUS SAG ASS a SSRs ae eee 44 

MEeNTICU SESSA a 5 Ee eee 44 

Pedestrissss Lee eS Mae os Jaen 44 

Pigen esse ee 44 

DUNCHVCTUTIS 2). os -Ne unser eee 41,216 

GgTiNWa®? L525. Be eee 44 

ucrainiensis.....-- ods Se ee 44 

Cletus Dipunciatus...2 22 22c-5-2- eee ee eee 207 

(nigONUs 2h 9o: ete sae 5 tee eee 207 

Climodiplosis equestris= 2s: 2-2-5445 ee 123, 124 

MOSCUON -. 22.31 pores 123,126 

Clover leaf weevils (see Hypera spp.). 

root weevils (see Sitona spp.). 

Glysia.ambiguellasiee. pecan eee 129,130 

Clytus floralis......- civsid nets Dice eee 14 

OpICUse Hi 2e i ooss atesjaea eee eee a 58 

Cnaphalocrocis bifurcalis.........------------ 208 

Cnaphalodes lapponicus......:..-.----------- 67 

SUNODRLODUUS Sein ee aoe eet eee 67 

Oneorhinus albiguttatuse.... 22235202 seen 207 

PUAGIONUSS SEA AE i aie ele 29,51 

Cnethocampa pinivora...).....2...---.----26- 71,76 

DULY OCU TUDO Se omer crcl eee ree 71,76 

PYOCESSION Le 2-2-1. arrears 152 

@occidses. 32.8 esas ces cee ey eee eee in 

Goctotry pes integer so = os 223 seit eet 193 

COCCUS BOWMNINGTUS= == 2 eae eee 35, 131,146, 158 

QCULISSUTUUS 22s aoe = a= ee 44,146, 162 

Orundinariz 222.22 535 ee ee 33 

DicrUciatUs: e222 22 soae ee ace aee teete 170 

hesperiduim sp sce, pee e Ree 59, 162, 212 

hoferi.sc:. 1832 Se voce ee re 23 

TOIL A: bone. = 2 oes AURA Meee” 5, 146 

MONT DONUS eee see alle =. «ssi ee eee 211 

MONSU PIONS cesses a oa 2 = alain ener 94 

DUNS See aaa eo oes a 44,158 

Vipidi seems ae eee aa ~ eee 59, 63, 131, 212 

Cochylis (see Clysia ambiguella). 

Coekchafer (see Melolontha melolontha). 

Cozonut leaf-miner beetles (see Promecotheca 

spp.). 

leaf moth (see Levuana iridescens). 

palm scale [see Aspidiotus ( Chrysom- 

phalus) perse&]. 

white fly (see Alewrodicus spp.). 

Codling moth (see Laspeyresia pomonella). 

Gelosterna scabrata:...o25-2. S25 ssoreae eee 193 

apinalors - 222 eelae eae eee 10 
Colostonidia Gssimilis.2) a. 2 25- neee 39 

Dist! > N38. 2 Se ee eee 29 

Coepophagus |see Rhizoglyphus ( Coepopha- 

gus)). 
Coffee beetle (see Xyleborus coffer). 

bean weevil (see A rzcerus fasciculatus). 

leaf miner (see Leucoptera coffeella). 

red spider (see Tctranychus bioculatus). 
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Colabathristes saccharicida.........-..------+- 207 

Golrspidea metallica: 225245 sae ac tonittnee = 207 

Colispidemi@m ath >* Aq nose asses 13 

Coleophora anatipennella............-------- 24,175 

SPUSCCUINENLG Bate ae Scare = 11 

LOHICCLICL oe easier eee ase Ase 82 

Lutinenmelitiian saeco ate 152 

Colobogaster quadridentata........-.....------ 100 

Colophaicom pressed. -cc.<s = -)-. ce Sess 3 95 

Conarthrus affinis........--- BP eae 33 

PMOIROTM en ntnicla tances asee miele le 193 

GONGRASDIS ONGTZCH «s 2... >. Assess ose See 5, 102 

Conchylis epilinana (see Phalonia). 

Gonchyloctenia, punctara...- 2... Poste ssee 28 210 

Confused flour beetle (see Tribolium con- 

fusum). 

UU EPUSILELUS = Oe wae Ue oe iain ces cijers 211 

CUE RS ASSO Re ROSBRR AS Seen: Gee ree ts 211 

Coniferous root weevils (see Brachyrhinus). 

sawfly (see Diprion simile). 

weevils (see Magdalis spp.). 

GONOgeteES PUNCHY ENAItS — 2. <2. = netise oa -15)- 166 

GOTLATANAD QOSSY Dts Fa. 3 5 -fejais 5 oe eae 89 

Dike ya se ek asa s Aas ese SS 165 

DUTVONG = oa m2 nna SARS OR Soe ots 7,170 

CON QULTIG a hakara oe Ppa eis oe sai 49 

EE ICR fog. ew a See sees 7, 123 

VUICOIL Sweats aoa hasnt ae 131 

GAaplops DUENSs x. 3-232 So. te w= 22 Sate reise 63 

IDRC SE I CRE Re eeS SS Oe ee 63 

IGE DLOSOTLOICTIOT OTIC «oo 3a ayers omc w= = ania 207 

MOTLORCEIMES UCSUNOU= mn oN aoa 8 aaa te ics «arom ciere 164 

RRP ISTE LUIS He rice ee Bape ooo wre eels ajaesiatee 153 

FUR CULLUS reise RA ite ee een ed 153 

CUTIE eet SA ee eee eS SORE Se 153 

Corn fly (see Siphonella pumilionis). 

Corner spot (see Orgyia gonostigma). 

GRU URLESETLOU Siac ale ee nrole=.n 0 eae eiempateicjore = 5/6 43 

Cosmophila sabulifera......--.-.-2.0s202--2-s 155 

Cosmopolites sordidus ............---+.------ 34, 207 

Cosmopteryx pallifasciella.......--.-.---.---- 208 

NTE SLID OTOTITT | eg ea es ee eee EE, = See 212 

(HOE GDI; SR sea 2 ey ee a 12 

27, 40, 46, 96, 141, 148, 154, 181, 220, 221 

Hirt nd, Sas Sega eee OeG 19, 170, 187 

Cotton blister mite (see Eriophyes gossypii). 
boll worm (see Chloridca obsoleta). 

flower bud maggot (see Contarinia gos- 
sypit). 

stainers (see Dysdercus spp.). 

stem borer (see Sphenoptera neglecta). 

worm ( Prodenia litura). 

CUAL ODS: PU TUCEUNE sate Ne oe Pela yain atm 'a) staat = afm )ajsic aie 64 

CV ALOSOMUS TIDY = aoe seme leciseiasiete ism eeiasls se 60 

Crepidodera costatipennis........-...--------- 50 

GUN GUE: Sosa ese oi isreme ceets ele aes 181, 221 

Criocephalus tibetanus (?)..........-.--.-.--- 73 

GTIGCETISISDD =o een ane eee eine aces tows 7 

OSDOT AGU se stat ce ee oatteriniaeor ees 6, 27 

duodecimpunctata..........------- 6, 27. 28 

WHUPT OSS On Sat expen ee IIR cee 103 

MNLETUIGET Bors s <n) tricermne nisin nee en ses ee 28 

Cresus septentrionalis (see Nematus). 

GTOSSOLAT SUS CONIETL=. =.= cen ecieian cess vse 52, 81 

OMTITUQUT ED oe ain) ote ia arate (asnrmimpencietels 75, 154 
SOUNACTSI OLE (fan Sean artnet Siam 194 

Page 

Crucifer leaf beetles (see Phyllotreta spp.). 

CTY PIOUS UIE S renee eae ses oe oes 69 

DOSIellisescsece a ee eee eee ae 69 

GEOMANG cae ese Reece eee 52 

RUN AIAUEN SIS none see eee ee 52 

ANGET MCU gsc Eee SS 84 

TORGLOLIA Stan cement aoe =e 74 

IMO J ON oo: aicjoninjot x iserew ee See 74 

MOVINGGE his ane owiatiane seer eee oe 81 

DICER: 3x) acsjatocate lw ne Se are oe we Mae ES 69 

SOULMONIUS.- carctetnratercinroisemr neers ee 69 

STOR MEY ETc aioe creme eee ee 79 

Crypsiphona occultaria......--.--.---- Rees 99 

Cryptaspidiotus aonidioides.........-.-.--- 4g 35 

SMECLErTANEUS: soa neee ee See ee st!) 

CRY PLASPIGUS TULCUIMN..- 22 aseca ee eee eae 162 

GRY PLES OL ECOLUS oe anu = pasate Joe ceo eee 2 Sealer 9 

Crypthemichionaspis africana.......-.-------- 181 

Cryptinglisia lounsburyi......-- eh eects cc 130 

Cry pioblabes! G1ieNnd. 22. anaes acer eee eene 208 

: GMOS <csieiaminciae Soseeee 91, 129, 180 

Cry pLocepnalus Pini- -—-\< 21-3 -tss eee Ss S se 73 

Gr DLGCOCCUS FOOT ma eisiasisis ein SE ewe = 39 

Cryptophaga rubriginosa........-------------- 11 

unipunctata......-------- 167, 177, 179 

Cryptorhynchus batate (see Euscepes). 

brandisivseo- a ao-e iee 74 

gravis (see Sternochetus). 

lODAthi seen: assem 6, 12, 46, 181, 222 

mangiferx (see Sternochetus). 

TOGO 2'n:ois.cns=2 2s see 74 

ORY DEUTGUS: CINENEU Se asayae eas eee eee 74 

DUSIWUSs wos) acisiciawrs ass oeaee see 69 

GLCROCHILOT OT OUCOTIS a) o nee See aes 25 

CUCHLY DER. oc ccaeatiannins =e Soe 99 

GUT CULIOSPD= sas =n 1215.2 ssi miss Ree 154 

OMOCTIUS® « o)-.<)52 3.25/55 =' = de sSES SIS 103 

CETASOTUM «3.2 oiajz a miemne soe tee sss 174 

CLEDRAS 3 - % searcnls a onen = w-'aaee seas aoe 53 

GTOSEE 3 3- eae aoe aoe ee 179 

TUL CUI cea Seat ye ae Pc ne a IO 133, 134, 154 

TUDUUSS =. aie = ines Ba se eee sete ee 179 

Cucurbit fly (see Dacus cucurbitz). 
ladybird beetles (see Epilachna 

spp.). 
Currant fruit moth (see Notocelia roborana). 

gall mite (see EHriophyes ribis). 

moth (see Abraxas grossulariata). 

shoot borer (see /ncurvaria capitelia). 

webworm (see Yhamnonoma wau- 

aria). 
worm (see Pteronidea ribesii). 

Custard-apple caterpillar (see <Anonzxpestis 
bengalella). 

(CObWONMS: -st-ee-eeaseces eS teseeee BL ye 8 

Cutworms (see Agrotis spp.; Huzoa spp.; 

Feliia spp.: Peridroma spp.). 

GYLOS OTUNNEUS 2 sek aijecetice sa. cceee = eee 209 

SOTMACATUUS 5 < con enna se Pee ee 6, 209 

Cylloledan che ae isene 22 ee eee nee ae 208 

GUM NUS CADNCT. oa Sac as Sian oso eS 207, 215 

Cypress borers (see Diadoxus spp.). 

Cyriepistomus pannosus......---.+-----+2--- 212 
Gyntorrachel ws dua see «2 =n eee oa eee 33 

LONGI DES eas ee ee sat oe ete e 33 

CyLOThyNChUsiTigidus.ooseeee eee e ee os nee 146 
DACLYLODUUSICOCCUSI coe ae see nance ese 162 
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Dacus LGUs a pins oece wee eee oat eee 58 

CUCUTDIL® aemies  o2 -3ta- = Soe ee ae 38, 93, 217 

CUTUUDENMNIS.-\relo a \ate na ena Hep eee oe 34 

IVET SUS 20 az ajaiots ioe essere 60, 117, 132, 147, 167 

LETT UMUC US - a\a)ain(n sls intel ste 60, 93, 100, 117, 147 

ICAU d 0 RO ER AC Hen sacs ~ oh sa eee 117 

LE BEE MARANA RASA GC. § AS coe OSee 156 

OTNAUSSTMUS Societe ne eee 58 

DOSSILONBistaic aa acini ein jae 60, 117, 126, 147 

DOTSICR Be Saw aisece scene ne seee 117, 147, 167 

PSUs coe asc e sce cain peers 118, 126, 132 

TOT OLONG 2 P arercte aiaim ix ae) =] <1 se ee 145 

LONGENSIR Seer oe ear ae = fee eee 145 

( Tephrites) ranthodes.... 118, 126, 132, 142,171 

Dasychira horsfeldi............------- Pee ree 194 

MeNMOBO = sce e ones See Bee 64, 212 

MISO se.< > =p seioeeres es pease 64, 212 

DUMIDUNAG. sa sene tose da seSeeeee 12, 40, 

47, 48, 107, 132, 134, 137, 141, 148, 154, 192 
SCLENILICN so cyseeericmac eee ee 66 

CTD OAL ER Se eee ataleye eae erento aye atotes 64, 212 

Dasyneuraiabieperda-=- 2 -4-52984- ee eee 81 
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lATICIS S<)s.- so Somes FMA ee eee 84 
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DUPinees sus 3. wessesis se eS 168 

Death’s-head moth (see Acherontia atropos). 

Delphacodes vastatmas seta. ees teste. os 22 206 

Delnhex faninsae 5. 12s Jac). See See ce oe 206 

Faretfera> eso Gy. sei oeisee sacs “te 190, 206 

OTUMANICOl ein. Soto ee aes = Le 206 

DLOPINQUEAL. 5.5 <2 dee nod aera 206 

Deltocephalus dorsalis.........-.---.------- 190, 206 
Dendroctonus Vicans: says. nee eee eee 65 

Deninolimius Pinta - 2: Gace sesame tenses = a 71 

SIDI CUSED ani eeeininecete eae 83 

Depressaria depresseula..-j2-2-- = see ete 164 

NUENUOSD saree porr eens ciari ate pee 51, 164 

DErMestesi[Miseht <a. 2 toe - vedas teste eee 5 

OME DUS koe aia eile aatie a, sem cee ot els 5 

Desianiha Mocing. =: osc. -eecwain = sae 185, 217 

Diebrotica graminea:--.-..-: -.- =~. . eee eee 85, 155 

Dincrisiqrobliguas.520- Sees ese cee eee 91 

Diadovtisenythruruss sc a. t Ses: cece eee 64, 94 

SCOLIMIS iaicteee tac els ceeas eae seee 64, 94 

Diaieges gupene cess ae eoe eee te eee eee 193 

Digmerus ficie ozs sd. ten cecewedece cor ceasee 103 

Diamond-back moth (see Plutella maculipen- 

nis). 

DiGPTepes MOD TEVIALIS te nese ae arene 30, 

60, 64, 85, 126, 132, 146, 192, 200 
spengleri (see Diaprepes abbrevia- 

tus). 

Dia pus Caples. orion nis oes sae ee et 154 
SUTVUSS 5a sane sees. eee eee 194 

TM PTESSUS Son). 3s - PIS aee ee 154 

MET US 52 che oan) elo = safe tato = sis) 35 194 

QUINQUESPINALUS. .. «2 -<-2-200--se ee 194 

Diaspidiotus (see A spidiotus [Diaspidiotus]). 

Digspis Quanied ss so2 2253024 4555.2 ee eee 139 

Drones. NS We eae eee Seavey 102 

COLT CY Bea a a in cele scien niet mie eeepc te 158 

GONMADI Maia ei alsa oo aowesice cies 171 

LEDER ey te mece eee arenes eee 132, 166, 220 
LOBE waives ep oss ole Sa EET Se ee 156 

DETUAG ONG fs ci nines eee aeie 5, 52, 169, 178 
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DiG3spi8. DYTi = a0 asj-02 2 sesack eens eee eee 23,169 

SONLGIES 5 <.sci2\a a\s2isinjcin ne SEE ee 169 

SYUMIMOSUS = 0. alaie'=\sio min = =e ee 166, 169 

VICI. sie oasicct | scjaheet eee 25, 73, 94, 139 

ZOMG oo. col ataiein so arc eee ee 5, 162 

DSi 0 MOUS POULUS ace ee tee eee re 206 

Digi 2A SPPe sGasaaeaseet-ae O eet te 203 

CONELIO <x jn:5)n1o 8 tO eS 2 Shee 203 

lineolatas 25.82 one AOE 203 

SACCRATAUIS <0, op misinceononsenee MoE ese 6, 203 

SUTIAIAIS..< Socacedicidnn meant ee ees 203, 208 

Dichocrocis punctiferalis....-.-..-..----+- 24,34, 51, 

60, 85, 94, 126, 132, 142, 167 

Dictanotropisvastatric. ese eee none 206 

Dictyophorasinic@es.- . 222 - =- sees se 190, 206 

Diloba cxruleocephala......----------------- 21,179 

Dindymusiversicolor-c. a2 a2-c ees ee a eee eee 17,196 

Dinoderusi0revid.. cjnaione 2e oon aseneeeeels 33 

distinetiis See asco eee 33, 143 

IVINS tele etn elon ie eae 31, 207 

pilifrons. 2. as see cetacean eee 31 

Dioryctriasplendidella. si. 2-1\tae = sa eee ee 76 

Diostrombus Polis: = =. <== oes ee eee 190 

Diporopsis: castanedjo- 22sec eee 91 

Diphucephala aurulenta........-------------- 10 

colaspidoides 2525p enero 172 

Diploschema rotundicolle..........--------+--- 59 

Diplosis eucaly pti. i202 soe eee 100 

(POT OUIS)-)./ Oe ae eee ee 100 

Diprion palidusicnss2eus- fo. ccte eee 70 

DIN woe ciaisieson' eh eseae ese eee 70 

TUPUB iss sini sco Abe eee ee eee 70 

SIME 5.3. sates wee eti a eepeee eee 6,70 

Discophora Celinde. .naecox= loci ee eet 208 

Distichocera Macleaiyia. 2-22] sae ae 97 

Dolopius MarginayUson= ss hoes =e eee 68, 153 

Dorytonms OiiS scl--0 - 2 aes See ee 222 

OGNAUUS 2d oo eee se eee 222 

Gorsalisie. ee sce eee 222 

MOCUALUS 2.5 Re eee 222 

MOjOlissq.0\0s2 cece sone Soe eee 222 

Dobicisipesilats. oo. eal ea eee eee 24 
ID FeO, DELOLO abies te tenes saline sae 208 

Drepana cultrarig=n 22+ sence 2ss2 <= S-deeeae 40 

DYEYPUSUDAVILESSTIN I. eee = a1) = ane eee 67 

(1) CABS SU OCACA CEE SERED RED OO TSS Oc + 67 

Dr OS CHU MNUUSEL Re see eia=) f= 22 2-1 102 

Drugstore beetle (see Sitodrepa panicea). 

Dryocwtesalntys. <b...) seni 2 ee eee 12 

QULOCTADNUS = 2s -<---== 2a 69 

ROWEUT. 3525.04 ses cee eee eee 154 

INMACUS . 6 odo 0.ck i= een ene eee eee 81 

MANO = «sc -se52 cites sees eee 193 

UiLOSUS ae & aso Mice Salen eee eens 54, 154 

DiyODMlWs Puss: occ se His ae eee 79, 84 

DOM 8 CENMMACUS =p = Saar 212 

Durra stem borer (see Sesamia cretica). 

DY SdeT Cus SDD eerie aal- ee = ae eee 86 
ONT CRBS rere hehe dec ee 86 

QTUNUG Ec .< <..5 cee ete ee 86 

CONGINANS s S25 see ees aL eee 86 

CONQUIOLUSS oor o esi ee 86, 87 

Gelauneyl..ciaee-ca--keesee eee eee 86 

POSCIOIUS 65 ws.6 52s esee eee 86 
POT NAME via nce 3:3 cere cee eee 86 

ROW ATA o.c0.50 Mosecne eerie eee so) USO 
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Dysdercus insularis........--s.+-022-2--2-+-- 86 

NIGTOPASCI AU Sisicicdcicn = -aue see eae 86 

DUC ICU Bis ale steele ea aaa ete eta 86 

TUNCOLAR ceases saat sakes > 86 

SCNGUANANUS a a vctais nto eietstaie siete =a = 86 

CUE A ROB Bee chess qeoe HOOCE CHOC 86 
SUPECTSULOSUS =... 2 2. seen acineeni='= 86 

SHIDT ELLULD Ae oe oda s aun eas 5, 86 

NASI CHLOn SU eseenee tinea eae cee eee = 91, 223 

CHISAOQUUTIOE Ee =o = SEAS Saele = 91 

1S ADOC RC ROPEBOBSS COUC eae aac ee cic a 91 

GUSSU Dit wcidel las == as te ete 91 

BNSUUENM citaaateln i= seers sacs eanee 87 

FBT Oo ote SOP BD EEC Oe ORE COCR Os Ser aI9 91 

Early moth (see Hibernia rupicapraria). 

East African cotton weevil (see Apion tan- 

thostylum). : 
Echinocnemis squameus.......------------- 191, 207 

Bethea quadricornis.....-2.22.s2ssse--ss-+2 == 50 

Eggplant fruit borer (see Leucinodes orbo- 

nalis). 

Egyptian cotton boll worm (see Earias insu- 

lana). 

cotton worm (see Prodenia litura). 

Eight-toothed large spruce bark beetle (see 

Ips typographus). 

Blaphodes tigrinus. os 2055-22-52 ----2c-2--05 10 

VINE OICHIONS = na aan an este oes oe essences 205 

Elm bark beetle (see Scolytus multistriatus). 

leaf beetle (see Galerucella luteola). 

sawfly (see Fenusa dohrnii). 

Enarmonia pinicolana.......---.------------ 67, 70 

PUPUMNUM ON easier cece cares see 77, 78 

LOCH ATQNIQLETQLIS «cles erewan oe cinnne secicse ee 198, 216 

PELOUECIR: THUMB area ae eee see se neoee neue 47 

EOLTOMAG LON ase n cnc cscs te cance ees = 205 

HEHE DEOLESHULSCUS Me ware as oon ek tele a sinin'a <(2 winie 50, 146 

PADIFESTEGCONLELES mate aniaia\c 2 sin)nin-1n «= 123 Oy 108, 

CLINT on es oe sek seests tees cass 76 

RULE IEC terace ice site nein Seelen eee selec 6 

Epiblema nigricana (see Eucosoma). 

tedella (see Laspeyresia). 

Epicauta rufidorswm ....-...---------------- 43,184 

MOMs chaser osce ete aee ees e 184 

PE PICOCCUS UCOCLE ate eters eee sci os ose = 9 

Epidiaspis piricola........-.--- 5, 23, 24,121, 166, 169 

DOPE OLS) 9) Secon Sac Sod OC ECE ROE DOO HE OaBCE 92, 183 

OTQUS = cpa ease peace ces 92 

CHTYSOMENND coetne tacsacsasese oe 92 

COGECESHAG MU Sece nt ca es cece. sate 92, 183 

guttato-pustulata.......-...--.---- 183 

QS Maculttdsenc- co. Cc scek shes sae 183 

CO PUTCO aol ciate ota aeiteicetaelae seals 92, 183 

DAY ne sacs oat e <eacaeeeosee see ears 183 

DUSUANITM es sone eos cee een 183 

LETTE. de cea ee ante ieeceoee cee 183 

EPUSONUUS GUTS os tose asec ose nea eee He 207 

Ereunetis flavistriata........---- 34, 163, 171, 204, 208 

MUVATIEUM coon acetone eee. ways 208 
PALDSUMU Sareea acca tenis metas see 208 

Eriocampoides limacind......-------------+-- 6 
PRROCOCCILSACETISe Joo es castor n eee eee 39, 147, 153 

Onguldtus.ca ches aees teee ne aees 25 

OUGUCOTID. onan were conse ee ens 25 

BUTI Wesince ose eee eset eee 48 

CONLUSUS shade eo ae ace eae ee see 99 
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PPHAOCOCCUSICOMMICCUS™ waeinte|aieiain et =tmi=raalnia = =\=!=/= 99, 131 

ChISMU Stes hater acetia ssa ola cleie al 102 

CTO tite ese See Se lao 99 

CUCOLY DU Be cae Soe aT nas ee le 99 

JAGICOTICUSte nea tee eerie =n in= <= 39 

OTAININISe- es see ee eaeene eee =. = 33 

GTEQ GNU wan mt ice acini Sanaa eiera = 99 

UPN EGULOTIS 16; si oleeacieis See amietocie ee 99 

LAG ETSUNCOTIV a le etal ntetafeietaieieteeineieto= 102 

ONUKID. shi cecccttona noes see eer ees 33 

DOWMUS o's co srenteintafae oe sae mce Se 39 

Pill II. Ses Gases asaas see eee 99 

ROTLOY mers tacroeinciseltpio see alae tei 39 

ROTM LLLOOLS seis cern atuteais eee eee 99 

SUMDLED = oer ce oaks ew aes cis cae 99 

SDINIGEN: c2 522 ane oes eee acne <seee 99 

LEDDCNIS Mader tuseaeries Se seenee ce 99 

CESSCLUVUS = cicteteos eotee ssc eee ine = 99 

Eriogaster lanestris.........-.---- 46, 141, 154, 181, 223 

EGLO DRYER: SPDisie ores teense vats Seow = <a = 172 

CA LY DEB = 8 SAAS ete Eee CR 133 

PROX foare ctercminrate iil cies = tas in/=inin' 26 

GOTMOTNOT Cela =m cemianiee= = enon 132 

GOSSY Dip once sow iceec is eoaeee cose 86 

LED ES raion aaa Dhara eraie tie mis le nei tele Care il 

LOTS stains hte es aes Doorn s Gomes ace 82 

MACTOCHELUS alas eRe See Cain 147 

WIE PO ARB AR Aseating Grincue ic soooe 5,55 

DUM aedestiocecc cosas ee sens accee eee 5,172 

DNUEDCO DIES. eae eee eerie 5, 172 

DUN tweens Neots eeecn cache escent & 70 

DSS DiSeloine aise oe aces oes Seen eas 223 

DYN c ce ots oe ae toes sme cele 5 

(UOUTISCLUS oc san jesse nee eaten aene 139 

TRIE hea 5 = a ee A YS 118, 119 

PUGS Se Beet nk ern ne a Daas Ss oet sees 45 

SUIS ere atee Ones einige wesere teaees 172 

FEMUNOURTIL aie 2 eae ee aes sae 222 

(LE os ar eI ae pee eT 141 

HUILTTUU SIRS oc cho es eocmet cee oe cies 141 

DEMMPOLM Sie ciyella tenes s ssasa ces 133 

VEELS hes Cents se ett ce sis eee as 5,127 

FTi0SOTMOLGNUYUNOSCs + ac.0c= a acicee noes cose 95 

CHU OE CSE BAAR E eee icine cere 95 

Er MODiUS GDtElINUSise ce a2 -2-s--o2se sees ae 73 

MOLES Se ae ee Soe cleree Bers ies 79 

QNGUSUCON Sse e eee seen 79 

LONDICOTRISE reson aan ee ae 79 

TIGUINUUS isie See Ree ne eee eee 73 

Dine satay ead sae noo eee = 73 

EXNOPOTUs COUCASICUS.. sence os nna 141 

JOG URE Sosa so eesti nes eee 40 

LIRA sortie aeeh somes eee 141 

Estigmena chinensis......-.-.---------------- 33 

Briella zinckenetlaes s ate sts a8 mye ce ae eee =r 165 

FRUGOCERUSISD aoa a5 Sao Saami ete ae 73 

Eucalymnatus brumfelsiz........-.----------- 35 

Eucanthus semiglauca........---------------- 206 

IEUCHELiGY CCODEE Seca nan siee sees os = 185 

IPUCHIFUS MACLEAYtaseeecs we se es nana 153 

Euchloris submissaria....-------------------- 10 

Eucosoma nigricand....--.------4-=--------- 77 

PATAGTANTVNE: soem a 32 

SCHESTACCM oeii= 2a sam ee=s eae 208 

ELA GINUS PrOleus == cece saes meee ease 38 

FUmerus strigatws.... =... 2--s2-e-2ss === 139, 157 
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EU INELO PING KPUDENI a < + wc os 2 caesar es ae eee 206 

FR DWI D Di OUVINO) 9s .215 soos ates eee eae = 156 

EUDLETISPNAGENTANUG: 22 <)-\a)s)0 oo alteta ete == 185 

FRUDTOCHS CHTY SOTO, « 2) xa2.3-)2e eee eat 6, 

40, 107, 132, 137, 148, 154, 181, 192, 223 

CiVt803../-. co Sayles ee ee Seen 212 

flQVELO oios oo acte eae see Cee eee 4 208 

flEXUOS Oa PSs APs toa oe eee 55 

LGHfGSCIOS Joa e AO eee ee 212 

MUNON: 52), 43 52.22 case Sao ee ee 208 

Buplerys S0lan soc seen oe eae 184 

European grain moth (see Tinea granella). 

thrips (see Haplothrips tri- 

tici). 

hop flea-beetle (see Psylliodes at- 

tenuata). 

pine-shoot moth (see Evetria buo- 

liana). 

EUSCED ES DAL. pee oe eS he aie sa eee 209 

EUAN ORO LEN See PAN Acta Slants ae eee 223 

UL OORUMIONS See RT eee ete eee oh 185 

BEG ELISE See oe eee nee CASE 91 

SPU ERD ho ot mat ese ses Bese aces Ss 216 

TTZODNONONCEOTELLG) so 515s tee ss eeel een a 52,70 

Evaspidiotus [see Aspidiotus ( Evaspidiotus)}. 

VETO ESTASCTIUING iGe ae tee en ae 49, 87, 188 

LEV ELTUE SDD alc aioe sire ates eikpears tee BE oe etch Seat 72 

DUDHONDE est Sake nce eee ae eee 6, 70, 72 

COMMSEOOKIONG. = a> oe ce Jae eeee eee. a 72 

CUPL Aes isis Bonen Bamiem caek oe 6, 72 

UPUSTTON Matte che cic aes Oe ee 72 

PUUUOTON ONS PRE oe A Eee 6, 72 

PESINELLO Ss Poem e ars diese et ee eee 72 

MPO see: socio esate Nee eee oe 72 

VUNIONANG xe sae tink BC arise se redetietaetce 6,72 

Feathery-horned yellow-box borer (see Dis- 

tichocera macleayi). 

HELIS D hearers ee econ cei oee ae ee eae 6 

REMUS OC LONTIUII Se God wane ee ae ae eee 6 

Fig branch borer (see Hylesinus porcatus). 

moth (see Ephestia cautella). 

stem-boring beetle (see Sinoxylon suda- 

nicum). 

tree borer (see Batocera boisduvali). 

Figure-of-8-moth (see Diloba cxruleocephala). 

Fiji fly (see Dascus passifiorz). ; 

HAL D DIG iol exe ene. ee ed een a 156 

EROMINIG GCUCIE= yee aap ee oe epee 9 

O@INDUSB sc ke eS od Fy 32 

digspUfOonMisasae 2s.) oe tae eee 32 

OTOSSULOTIZ 2 hee ees - ee 121 

STOUT AR ee tie pate, 5 NN 32 

SERCH Re er aoe oe ae ee #, 158 

CETUUIS os ae ene ye ainls eee See 32 

The 3) ene ens yee wae ke Cee 156, 212 

Fir bark tortricid (see Laspeyresia duplicana). 

bud worm (see Eucosoma nigricana). 

Flatheaded leaf-miner beetle (see\ A phanis- 

tichus consanguineus). 

wood borer (see Agrilus viridis). 

Flax capsule worm (see Phalonia epilinana). 

Flea beetle (see Phyllotreta atra). 

Blounbestles so. .2.000 ae. ke = cele 122 

Fluted scale (see Icerya purchasi). 

FOWICOLON SIG INULIN 44 oe aoe eee eee 26: 

INDEX, 
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Forest defoliators (see Melolontha melolontha). 

Brea Maculicornia. .s2eu--2 2 ee ee eee 63 

MULT TION GLO = rar ciate lok a is noe ee 63 

Frit fly (see Chlorops lineata; Osciiiki frit). 

Fruit tree bark beetle (see Scolytus rugulosus). 

borer (see Capnodis tenebrionis). 

PuUrcaspis OCCGNACD.\- 2. as soe elon eee ee 158, 162 

Galerucellailuteola = ss a... 73-2 te eee eee 6 

Lenell ass Joa Nea e cao 197 

Gallobellicus crassicornis.. ....2.228ss2- eee 215 

Gasierocercodes gossy/pii- +... tose = 2 eee 91 

Gastropacha quercifolia...... 24,.111, 132, 170, 179, 223 

Gastrophora henricaria.....-.-.....-.+------- 99 

GUZAUNG OPsOnd oan see sse ante do i eee 154 

Gelastorhinus €800-s3a2 225. =a Se Nasee eee 205 

Gelechiasairiplicella: J. 2420 aes Sees 41 

OC CCeHG: . = scide one 2 la oe 70 

gossypiella (see Pectinophora). 

instabilella.<. .3<< d2/0<2 <5 see eee ee 41 

ocellafella sient sas te ee 41, 42 

Gelonzxtha hirta@: 222 523s. sae eee 212 

Geococcus TadiGUmM). o-- eee se Set ee eee 146 

Geoica let fuges = .s-0)- ese a telcos eee 207 

Geonomus quadrinodosus........-----------«+ 64 

Giant sugar cane borer (see Castnia licus). 

Giffard fruit fly (see Ceratitis giffardi). 

white fly (see Bemisia giffardi). 

Gipsy moth (see Porthetria dispar). 

Glenea NOVEM Gutta c= = Sos ee eee oe see 50 

Glyphina bets S52 28s cerita te goss doe 45 

Gnathodus pallidulus.. ... 2.222525. - cesses ce 206 

UTS 5 acne oo, SRR eee 206 

Gnorimoschemo helio par---=- -saaes eee ae 215 

Goat moth (see Cossus cossus). 

Gonocephalum intermedium ..-......--------- 216 

Gonocephalum (Opatrum) acutangulum...- 207,216 

pusillUm ©... -2.--28 216 

sabulosum....-.--- 43,73 

Gooseberry moth (see Zophodia convolutella). 

Gortyna flavago... 223.25 .- 8o oe eee 185 

OChTaCED. 5 222k cE Re eee 185 

Gossyparia cavellit.. 322. 32h sn eee 3 

SPUTIC, = Jo feo meeraclaek Reieer eee 96 

Gracillaria syringellg)2 2 essen = = eee 27 

Grain fly (see Camarota flavitarsis). 

Grape anomala (see Anomala vitis). 

blister mite (see Eriophyes vitis). 

borers (see Vesperus Spp.). 

gun worm (see Sciopteron regale). 

pyralid (see Polychrosis botrana). 

root weevils (see Brachyrhinus spp.). 

worm (see Bromius spp.). 

vine flatheaded borer (see Sinorylon 

spp-). 

worm (see Clysia ambiguella). 

Grapholitha (see Laspeyresia spp.). 

Grass army worm (see Spodoptera mauritia). 

Gray borer of the sugar cane (see Laspeyresia 

schistaceana). 

fruit tree bud moth (see Olethreutes 

cynobatella). 

larch moth (see Enarmonia pinicolana). 

plum owlet moth (see Xylina orni- 

thopus). 

Greasy cutworm (see Agrotis ypsilon). 

Great oak borer (see Cerambyz cerde). 
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Greedy scale (see Aspidiotus camellizx). 

Green hanging moth of the apple (see Charagia 

lignivora). 

leaf weevil (see Phyllobius maculi- 

cornis). 

pug moth (see Chloroclystis rectangu- 
lata). 

oak tortrix (see Tortrix viridana). 

Gryllotalpa africana..........-.----- 89, 190, 205, 215 

gryllotal pas. 3820522) mre 43, 45, 215 

vulgaris (see Gryllotalpa gryllo- 

talpa). 

CORLL SUITE OS trae t2) 5 /2)di= ataiea ola.2's)a 2 alae SSSR 43 

MIVELTLIAUS arate osc tera asi ahnp= = nie = = Se Se 205 

Gueriniella serratul#.........-.--- 73, 94, 96, 130, 150 

Gum tree bug (see Mictis profana). 

(GW RELICS I (1S ea ee es eee Lier ne alg 

Gypsy moth (see Porthetria dispar). 

HELEN DA SCCOM SER atm ne Ns. ate ee ee ee 126 

EINLENDCOCCUSE LU NTUDUS)=.20 2 aie san = 2 teeta sie 162 

LET ORRCONOANUPCLO PROG Ce =.= =o 5 lene 0 ce re 128, 222 

quercetorum.....-.- 12, 39, 46, 134, 151, 192, 222 

FELD LOUNT DO SIOCULLO MEM a stn /a)cte sires einae = eee 125 

UNAOD I. aos lentes aaron st ee ees 125 

Harlequin fruit bug (see Dindymus versicolor). 

BELO T DINU S ENCUS So ss 325. ere ee eas 81 

TILPECOTTUS 2s | oer acl hee eee 196 

Hawaiian beet webworm (see Hymznia fas- 

cialis). 

leaf bug (see Hyalopeplus pelluci- 

dus). 

sugar-cane borer (see Rhabdocnemis 

obscurus). 

sugar-cane lexfroller (see Omiodes 

accepta). 

Hawthorne scale (see Lecanium bitubercula- 

tum). 

Hazelnut blister mites (see Eriophyes avella- 

Nk; Eriophyes vermiformis). 

PET CO DEELEIT AN CUGIUS «21,22 Sainia on ss Oe  « 205 

PAGHUDUSIOOTCLUG: = 2 = a2 5 So Mckee ED ee oe 101 

(Th See, De SCRN cSe AME AG 2 oy oe 30 

Hehiothrips rubrocinctus.......-...22!220%:-.- 5;/50; 

63, 109, 132, 140, 146, 192, 218 

SURINLO LENG Ss. . ek Soe ES 207 

18 CI RTAROM TELAT LS 1 cs es oy Re 6,186 

Helo pelits nnianiie snes a3) Sse. he Lee 50 

CEBUANO Sk RA oe eee? 50 

Hemiberlesia (see Aspidiotus [Hemiberlesia}). 

Eemichionaspisisp rare ne. 2ees 262 wk 2 teecee 11 

CIA ER EER See NE Den NY 102 
TATU Doe ee ieee 102 

Serobicularumes: ses tees 2 32 

Hemirhopalaatrilineata.._.........e2s-e<s- 6. 150 

Hepialus humuli.s....2.-.-----.-22 85, 135, 185, 188 

Lupulinasen REM. ot Fen See SRA 185 

METET SE COMUOUUULL a eeh aera See SA ae 210 

TES Penianeony WAU ~. Ma EE | eee PURE ease 208 

PUINO i se ane «ae ee See 208 

Hessian fly (see Phytophaga destructor). 

PTeLeROClI RES LNEOULS =.=. oa. ass Bae bee 131 

HICLETODOSETICHUS LGWAUS.-. - 2-22 ote oes <= 193, 194 

PUlCLUSs F215 (SAE SLANG 193 

UNACOTNISS «2.2 \4-eeee see 33 

SETEPEn OULO MDOT SUNS =r 3/5 ae es 193 

TELAT OTE MU MODKEN I= sac. ojo sere cee essen 10 
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HACLETUSIOs CUNO MO me minster ta clos een valoda ess 212 

Hibernia aurantiaria.....---- 40, 46, 132, 141, 154, 181 

CE Ol Cities osreb 22 24,40, 

46, 96, 106, 132, 137, 141, 149, 154, 181, 192 
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Imported cabbage butterfly (see Pontia rapx) 
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clover weevil (see Miccotrogus pici- 
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Island fruit fly (see Riora mus). 
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Juniper blister mite (see Hriophyes quadri- 
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Lachnosterna (see Phyllophaga). 
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Lackey moth (see Malacosoma neustria). 
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Lappet moth (see Gastropacha quercifolia). 

Larch blister mite (see Eriophyes laricis). 

bud-gall midge (see Dasyneura laricis). 

gall moth (see Laspeyresia zebeana). 

needle miner (see Coleophora laricella). 
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Large Australian fruit fly (see Dacus xqualis). 
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Lemon caterpillar (see Papilio demoleus). 
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Lesser grain borer (see Rhizopertha dominica). 

TEUCENIG LOTTE = = sees ace sae n sons 208 

unipuncta (see Cirphis). 

TEuUcis pis DUMNVUSL aa ae= ee = == == 32 

ANGICOS Sse ass sre aaa ee eee ae 5, 146 

MAPONICO sete emo eee 5, 23, 32, 192 

TOUT 552 sa sce SAE eRe ee ree re) 

Dine e-health Secs 73 

PISLACILS Note 2 tana eae aes 171 

DUST anise oe Soi ee eae as 73 

TCC Biaac ow seetaaseoe se eee ee ees 156 

SIQNONetos JS 56 ore ae se accne sens 7 

Heucinodes- orbonalis’.\.4-'. = 242-2222 -522¢5- = 95 

Geucodiaspis cockerellu.. 224 -=--- 42-02 = 44, 162 

WEUCOMMCIG PRONG: 0022 co55 43-52 ee se ee 194 

Feucopnlevia lineata = 2.122 425-52 s ee ai 208 

PSCUCOPLENE COM CELUM = sane catalase ete aera 62 

WGEUCOLETINES VLUCTFUGUS = = s20.2--s eee ace ee 7 

EZCUUA TIO TIC ESCON SH eB anal> aa eee ees ne el 159, 163 

Liberian sweet-potato borer (see Cylas brun- 
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Light-brown apple moth (see Tortrix ash- 
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Lita (see Gelechia). 

Little bollworm (see Pyroderces simpler). 
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Magpie moth (see Abraxas grossulariata). 
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Mandarin fruit fly (see Dacus ornatissimus). 

Mango bark borer (see Plocederus ruficornis). 
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fruit fly (see Dacus ferrugineus). 
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indica). 
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Mango shoot psylla (see Psylla cistellata). 
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Melon aphis (see A phis gossypii). 

fruit fly (see Carpomyia pardalina). 
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Metallic tomato fly (see Lonchxa splendida). 
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Metanasiriaiyrtaca’. 22. 2: 22 aee- 4 eee 55 

Mexican bean weevil (see Spermophagus pec- 

toralis). 

fruit fly (see Anastrepha ludens). 

grain beetle (see Pharaxontha kir- 

schi). 

Miccotrogus picirostris:-<-- 22-2. ------seeeeeee 61 

Micromima olivia2e 5.2 aso as ae 95, 216, 217 
Mictis profand 3.02)... .s25-5208 ee eee 97 

Millet stalk worm (see Pyrausta nubilalis). 

Mindarus abietinus: ...2.- 22.2 =.see-eeee eee 67 

Mites (see Acarina). 

Mnesam pela prapata. ists 0 been ee ee 99 
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Mole crickets (see Gryllotalpa spp.; Schizodac- 

tylus spp.). 
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Monohammus fistulator.....--.--.----2------ 50, 63 

galloprovincialis......-.------- 73 
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BUTLONE eee ae rasemeei tele soe) 68 

Monolepta nigrobilineata.......-------------- 207 

Monophlebus stebbingi octocaudata .-.-.------ 102 

Moon-flecked moth (see Phalera bucephala). 

spot moth (see Phalera bucephala). 

Morganella [see Aspidiotus ( Morganella)]. 

Mottled umber moth (see Hibernia defoliaria). 

COP COTNU MONS acer mine aimee eater. ~'<1=' 194 
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Myelophilus {see Tomicus ( acacia 
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Narcissus fly (see Merodon spp.). 
Natal fruit fly (see Ceratitis rubivora). 

NCCT OODLE TUL IES = o!o nine cinjn = \ateomeisielsla sissieiaie acu 5 

Needle-nose hopbug (see Calocoris fulvomacu- 

latus). 

INCARCTS GIA ee ee Tae 6 

( Croesus) septentrionalis..... 13,47, 149, 182 

Neolecanium plebetum...........--2-----+++- 102 

BEMEME teeee a Aome dee cic esiova siaroe 130 

VEGTITSHELULG DEN Gite aie 2m mee wimicjarn ofeissje1 3 207 

Nephopteryx rubrizonella........-..---------- 168 

SUQUECL CEL Umno oot cos eS 57 

Nephotetiie Gpicalis.=sa-eeh sae ava 2 == 190, 206 
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IN ECONO VUTLOULG). soc cue eisai = eee 207, 215 

Nicertoides saccharivora............--.--.----- 206 

NIQUWLATIO PULVINOLO. 2 ccs - © esas nome aaleereye 153 

Nigeria fruit fly (see Ceratitis nigerrima). 
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Northern mango weevil (see Sternochetus gra- 

vis). 

peach moth (see Conogethes puncti- 

feralis). 

INOLLOT RING MRUTICOLO 2 ao eis ne sees = '= 2c 73 

WNotocelia roborand.. ---. 2-2 eae 47,121, 154,192 

Nun moth (see Lymantria monacha). 

Nut fruit tortrix (see Laspeyresia splendana). 

tortrix (see Laspeyresia amplana). 

weevil (see Curculio nucum). 
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Nysius minor ....---- Jo icee se mictete creepy ae ete 215 

RALOT eee ae aes ce 109, 125, 130, 166, 179 
Oak bud moth (see Coleophora lutipennelia). 

flea beetle (see Haltica quercetorum). 

procession moth (see Cnethocampa pro- 

cessiona). 

scales (see A stcrolecanium variolosum), 

Oat gall midge (see Mayetiola avene). 

Oberea linearis ....-.-..- BARRE iis: 12, 96, 133, 134, 220 

OCUIAM een ee eG schemas Hane sanere 222 

Oblong leaf weevil (see Phyllobius oblongus). 

Ochsenheimeria taurella.....---------22-=.--- 123 

Octnara Gileclas noc aera = = em here ee 103 

LCV Soto a2 sere ie ea + Baa: 99 
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Ocnentanderniiiess se 2 cae ea eee 154 

Ocnerostoma piniariclla.........-.----------- 76 

Ocrophara montana ......-.-+.--.------------ 33 

Odonaspis {see Aspidiotus (Odonaspis)}. 

Odonestis australasi#.........-.------------- 24, 100 
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Olive fly (see Dacus olex). 

moth (see Prays oleellus). 

white fly (see Aleurolobus olivinus). 

Omiotesiacce plac. 5.2.5. eee ee ae 203 

Omphisa anastomosdalis...-....---.-=.2------- 209 

Oncopeltus quadriguttatus...........---.-.--- 30 

Onion fly (see Eumerus strigatus). 

maggot (see Hylemyia antiqua). 

thrips (see Thrips tabaci). 

Opatrum [see Gonocephalum (Opatrum)]. 
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Opomysa florum......-.----- gar geome st ae 126 

Orange rust mite (see Eriophyes oleivorus). 
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Orthorrhinus cylindrirostris.......------------ 60 
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CRAG eres cee desgeons. \ookmac 69 

ORUCLES TRINOCENOS weety eae eae 160, 207 

OSCINISITIE cacsane sons aoe sabe each sae Bree 125 

pusilla (see Oscinis frit). 

Ostoma [see Lophocateres (Ostoma)]. 

Otiorhynchus (see Brachyrhinus). 
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PETC Lean aera seine ee eee ele 190, 205 
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Oxycarenus dudgeoni........----------------- 90 
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Oyster-shell scale (see Lepidosaphes ulmi). 
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Pachymerus chinensis .......----------- 6, 36, 37, 165 

quadrimaculatus....-.----- 6, 36, 37, 165 
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Pachtylus migratoriodes. ~~ =. 3-2 ------2---=e~ 205 

MAG TOLOTIUS see ae ee eee 26 

Pachyzancla phxopteralis..........-.--------- 185 

Painted apple moth (see Teia anartoides). 

Palzococcus fuscipennis......----------- 73, 147, 153 
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Palm weevil (see Rhynchophorus palmarum). 
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Panolis griseovariegata ...-....-..---------+-- 71 

Papaya fruit fly (see Toxrotrypana curvicauda). 
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Porthenothrips'(?) Kowust. 2.2.22. :-2- 2s. 3 -re 207 

Pea aphis (see Macrosiphum pisi.). 

midge (see Contarinia pisi). 

moths (see Laspeyresia spp.). 

pod borer (see Etiella zinckenella). 

weevils [see Mylabris (Bruchus) spp.}. 

Peach fruit fly (see Dacus persicz). 

Pear borer (see Agrilus sinuatus). 

fruit borer (see Nephopteryxrubrizonelia). 

gall midge (see Contarinia pyrivora). 

leaf blister mite (see Eriophyes pyri). 

curling midge (see Dasyneura pyri). 

scale (see A spidiotus ostrexformis). 

thrips (see Txniothrips pyri). 

tingis (see Stephanitis pyri). 

tree psylla (see Psylla pyricola). 
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(PeQiNUsifEMONnGlisee cs sascne use as = eee 43, 216 

Pegomya [see Chortophila (Pegomya) spp.]. 
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marsupialis (see P. filaginis). 
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Perak pomelo moth (see Nephopteryx sagitti- 

ferella). 
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Peruvian cotton-square weevil (see Antho- 

nomus vestitus). 

fruit fly (see A nastrepha peruviana). 

potato weevil (see Trypopremnon 

latithorax; Premnotrypes solani). 
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combusta (see Anticyra). 

PPRMOTAG EDIUNONG 2010-20 9A<= doesn ee 104 

ERM OMT UMACULAL Lea 5a Ne aes ees Seee ene 49 

PRUTELOMOULGKET SOMES S52 Saas ci=isiels eres 122 

Phenacaspis [see Chinaspis (Phenacaspis)}. 
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Philippine orange moth (see Prays citri). 
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Phorbia vicina [see Chortophila (Pegomya) 
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Phyllophaga clypealis.........-..------------ 193 
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nigricornis (see P. affinis). 

Phytonomus (see Hypera). 
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Pigmy mangold beetle (see Atomaria linearis). 
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Pine bark beetle (see X ylotrechus quadripes). 

bud and gall moths (see Hvetria spp.). 

moth (see Gelechia dodecelia). 

gall mite (see Hriophyes pini). 

geometrid (see Bupalus piniarius). 

needle midge (see Thecodiplosis brachyn- 

tera). 

noctuid (see Panolis griseovariegata). 

procession moths (see Cnethocampa 

spp.). 

shoot moth (see Evetria buoliana). 

spinner (see Dendrolinus pint). 

Pin GusvOnieni guise. soem. aseee et eesece eins 67 

UV aaa e= 23 oa USB aaHS Se CHbs> bene 67 

GED IRIOUS Hee Este eo da oeiemeieo nee ars 67 

SIT ODI op ae aeea ee Sse aan see 67 

Pink bollworm (see Pectinophora gossypiella). 
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Pitchy-legged weevil (see Brachyrhinus 

picipes). 

Pith moths (see Blastodacna spp.). 
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tolana). 

borer (see Tetropinum castaneum). 

cone moth (see Laspeyresia strobilella). 

gall midge (see Dasyneura picce). 

nest worm (see Laspeyresia tedella). 

wood wasp (See Sirex spectrum). 

Stauropws witernwse- 2. 20.2-:- <2 =: -- 51,64, 146, 212 

Steganoptycha (see Enarmonia rufimitrana). 

Sieirastoma depressum....------.-----+----~-- 50 
Stenobothurus formosanus.........----------- 205 

Stenocranus saccharivora..<.:....------------ 198 

SQCChAT wee eect senate ses 206 

Stenothrips (?) zehntneri.-.../...------------- 207 

SEE DNMUTIREIS) DUTT paces eee a= os = mn 167, 168 

ISCETMOCHELUS OF BUIS Sa. 1-2 aoe sea ae en l= 143, 144 

TONG YER Bad eae c= 8 144, 145 

STELMBOLONLIGIDOREMLANT = hee Stee = ai<5 10 

RUUD ORIOUIS See ane ee osteo 63 

MEQUUTS See ee nee a a kiee is cies 63 

SUGAR ON RCTOS ct ttn = OE ce eis wien aco e 97 

SUAS SLY TU TER es oe eer sa eee 181, 223 

Stomapnis longirostris: .-. 12202-2222 252-=5-- 152 

QWwercuUs” S25 -%. lashing be doar eesc 152 

Straw fly (see Chloropstxniopus). 

Strawberry root weevil (see Brachyrhinus 

ovatus). 

Stromatium barbatum ...-. See Sa aaa ee BES 33, 212 
MENGILOTIVG sr ae eee a oem 212 
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Strongylocephalus agrestis. .....-------------- 206 

Strongylorhinus ochraceus......--.----------- 98 

Strongylwrus thovacicus..-.2--2--2------------ 52 

Strophosoma capitata.......-...2.-..----.-.-- 39, 46 

MEeELANOGTAMMNG:- -.--.----------- 39, 46 

SULUIOICONCOLON enna es nao ses ee enol 30, 132,194 

Subcoccinella 24-punctata........------------- 14, 43 

Sucking bug (see Ceratopachys variabilis). 

Sugar-cane ambrosia beetle (Xyleborus per- 

forans). 

borer (see Metamasius sericeus). 

moths (see Diatrxa spp.). 

bud moth (see Erewnetis flavistriata). 

frog hopper (see Tomaspis spp.). 

hispid miner (see Hispid wakker?). 

leafhopper (see Perkinsiella sac- 

charicida). 

mealy bug (see Pseudococcus 

texensis). 

moth borer of India (see Chilo 

simplex). 

red spider (see Yetranychus ersic- 

cator). 

Swete-potato stem borer (see Omphisa anas- 

tomosalis). 

weevil (see Cylas formicarius). 

Swan moth (see Porthesia similis). 

DS LE DIUM LET OG UL ree eee ane Sa Oe eee a eta aye 91,155 

SU MIEDINILELES TLEGUECUWS aeons oat = a fetmte aisle = 10 

MAQTOUINENS arte ria = ae 10 

ROSIGIALIS esee rises 02 Se eae ao 10 

SYUNGENUS PIS POTLALOTE Le. eee 8 eee eae 81 

ROCKONGI COCCI a2 ee co 8 Seen oscar eee 10 

jo ee AE Ae OPE eal 2.9, ERS 103 

(CTR Re eee en ee Fe 103 

REUINTCSISCOLURIS parle ete Eee Ces eee apa 101 

MECTAGUTUDS DYTe- o> neni. ao ae Sees Stine 5 

TORO MOSTAG CUT ICOUG meee ne ee eee rer 59 

J UDO TAC av tere ee = = aera 59 

SUT TIRECUS TUSTICUS ces eee = no eee 207 

Te PRTOTYCHUS DICOLON meee at = == = mee 40,170 

UIULATONS $3558 so Se se ne nee 40 

Tapinostola musculosa (see Oria). 

ROPACHE; COLON e222 2 tcsceet l= aaa ee nome 91 

Targionia [see Aspidiotus (Targionia)}. 

Tarnished plant bug (see Lygus pratensis). 

Tea bag worms (see Psyche spp.). 

EON) CONMOAN Mas Se oe eee os see ae aes ae 10,1¢0 

Mei: Wnar ode seas fake oat wee 10, 24, 113,\ 

WElEAGPULS GOTCKCLOULES 52 oe 2 oe ee eters ee 52,8 

EVICOUDMUQULG! ae kee Dee nea cee cele te eee 20 

Tenebrioides mauritanicus.....-..-...----.--- 

Tephrites [see Dacus ( Tephrites)}. 

Rev Mes QUSiialisy 2. see ee eee aoe 15 , 59, 99 

ER NVESST TULVO SO sen ea TER ae tod Se Sede ere er ererere 99 

Termites (see Termitide) 

AMEPIMIGLGE8-525,2 8 82 sn Soh SS CU es eee rer i 

MT THO UHRO TAU Ke eens et iehe tras See GE 206 

JOTRUGTNED ses as eo a2 Aoeee eee oe 206 

VIN UDUS Sats Saye NS eee en = 190, 206 

Perranewr a pallida. | 228 se ht 22st oe sees er 95 

UUM Re oO ee ee ena er oe 95 

Tetranychus bimaculatus.......-.---.--- ee yy 

BiOCUlAtUSS tonnes eee ese ace si 62, 212 

EX SICCULOT <A Se ABE eee eee 197 
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TelrOMUCHILS CEL ATMILS eas seie ae Seenec aie sae eae 43 

Tetropil Mm CAStONEUT «2 n.. - no mon ow ema e 65, 68 

fuscum.....- i hb ae eee eS 79 

OT EMVALT Os siete cece eee ae ee 52 

METIGONIELLOS PECL Oe ee ae eee eee eee 190 

Merigt ORNLOSUIVUSE © 2 aon seep mee eerie 205 

TRGIGING CLOT <2 Sane Oe eerie eee Soar 10 

TRAMMNONOMA WOUATIA: =o. 2 2 eee ees wee ee 120 

Thecodiplosis brachynter@... 2... .--------=-- == 72 

DU PLOCenaS OCLOGRLALO mesae cts eye es 64 

Three-striped fruit fly (see Dacus diversus). 

Thrips (see Thysanoptera. ) 

TAP UD SQUVUTUL ES ae) nee ase ate ea eee ere 207 

Cd 1 ee Re PO Pe Po TOOLS MOD DES 207 

RON Lee cere mie ale nate at os Te eee 207 

NTT ES FS ED SE ee ete CASE 5 

ThySAnOplerai-< see Go emis eee ee eae 7 

Timber beetle (see Nacerdes melanura). 

Tinea granelia...2.2.---- Neb oseays th Sek angst cra etree 6, 123 

TH PULOlOlen Cet seas nore yee eters ote ee 44 

(NUH Ger oA peace trace sop seaes 44 

Tischeria complanelia..............--.---.-. 54,154 

SUNUDIONIICUCU neroe ace eee acicteie seer 154 

Tobacco stem borer (see Gnorimoschema heli- 

opa). 

white flies (see Aleyrodes spp.). 

TOMUSDISILCDULON = a) ee ne sme ee 85,197,198 

(DULUTH Ge Ame Ie aeaoodorine ie 85,197,198 

WOT UN coe hoe ase eee Seer cane 85,197,198 

Tomato weevil (see Desiantha nociva) 

Tomicus ( Myelophilus) minor........-------- 69 

piniperdd......-....-- 66,69 

Tonga fruit fly (see Dacus tongensis). 

TOT Un AL CSI ONG UIs tao 5 wielei=t a aa ee eee est 22 

CAVUISONM ee ean lees eMac en. 14 

OCR IN Ue pdgaa on eacwe Onc te Bose 82 

UOT LGY [11 ie Se Ee REESE ence te Re eIO, el = 79 

AHI ie Sn ROSE SOUSA E Be rity ERO SE Ie 7 

[OU CO ae Ree Ae OER E SCOP Soc O ae cOe 27,40 

OLD UN TTL: 3 A aaa arate A = 70 

UATIQMUIUD Re ntact el eee 54, 152 

Toxotry pana curvicauda......-..-.----+------ 163 

TOOGIGTISIN Ue ee > ere he rnn < spares eee ere 194 

Trachea brasilinea......-..------- S cieeeeeser 126 

Tragocephala senatoriad.......-..------------- 50 

Trialeurodes vaporariorum....-...----------- 213 

PriBOUUNY COSTA NCU « 0 io.0 a 0:2 - 2 oe =)n1= = w)e'=lein es= = 33 

COT USWIN prt sierra alain cee Sete 5, 33 

NOELPOGHUS aaa ean sa aeeaoe ede: = 6 

Tri ChetnG TROTOUNALIS wre ete oe == ores rete re 100 

Trichiocampus viminalis.........------------ 182 

Trichiosoma lucorum......----+-4-------- 13, 47, 223 

TiChOCenOMteiuGlisicrarsc1ele ries a sete ee 219 

Tridactylus flavomaculatus.........---------- 205 

DrigoniGhwm NAWNie 2. ee Jan as eee eee eee 205 

PrilopnidiaanivuUlata so. 2 seem = eee 205 

Trinophylum cribratum ........-..----------- 52 

DO pea ONO NOAM bee one Aone eee aeecmacss 216, 218 

TrochiwumySDO sees aee st eee a= Sale Nee eee 180 

QMMNGUATOTIME 3 hansen eee 180 

ID TPONMUS ne cia siete ee el 180 

Tropidocephala brunneipennis......-----+---- 206 

fOTMVOSUN Oe ones a eee 206 

SOCCHOTVVOTAULD oe cote e ilk =e =P 206 
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Try POPRUWS GUits.= 2 225-2 a eee 12 

Trypopremnon latithorax..........2....------ 184 

DTyTOUs NOSUlG)<c2c55 = 5225 eae eee 205 

Turnip flower beetle (see Metigethes eneus). 

sawfly (see Athalia spinarum). 

Twig cutter (see Rhynchites ceruleus). 

Uracanthus acwtus... e-.- 2-255 -- 24, 166, 179 

DIVHOLO clerics = 2 eee ee 10 

ChUPLOPROGUS <1 aeche ee eee 59 

SIMUIANS Sor seis o's eee eee 10 

StrigOSUSin.). cans 5 mae ees Boe eee 10 

PANG ULATIS 3.8.5 = eee ee 10 

Vesperus Spp ieihasce <1 cue ascceicee bere ae 127 

WUTIMIS Se ae thao ohh ee eee eee 127 

MGAUTELONICUS = =. 52 012-4 ee 127, 157 

SULCDENS. aicteicie)- <-> 25 eeeee 127, 192 

DROME «.« oe einem en hae Wa eee 127 

Viburnum scale (see Chrysomphatus persez). 

Victoria bean beetle fly (see Zizera labradus). 

white ant (see Termes australis). 

Vine flea-beetle (see Haltica ampelophaga). 

Wansonia steviperd. ~~ cee antennae 103, 146 

Virachola insocrates.....-------=/.- 112, 132, 142, 180 

UG eee esos 8 oes eee 163, 180 

Watercress caddis worm (see Limnophilus 

flavicornis). 

Wieewvillsici52 320856 gaat ooced eee eee 8 

West Indian cane fly (see Stenocranus sac- 

charivora). 

sugar-cane borer (see Metama- 

sius hemipterus). 

sugar-cane root borer (see Dia- 

prepes abbreviatus). 

sweet-potato weevil (see Husce- 

pes batatz). 

Wheat bulb fly (see Hylemyia coarctata). 

moth (see Tinea granelia). 

plant louse (see Aphis aven&). 

stem borer (see Nonagria uniformis). 

White ant (see Coptotermes gestroi). 

Willow curculio (see Cryptorhynchus lapathi). 

gall midge (see Rhabdophaga spp.). 

leaf beetles (see Crepidodera aurata; 

Phyllodecta spp.). 

Winter moth (see Cheimatobia brumata). 

turnip gnat (see Trichocera hiemalis). 

XNenocnema spinipes australiv....-..-------- 195 

IRGOniS SPECITUMTUs = ae nee a= i=l ee eee 70 

Xestobium PlumMbewmM ... . 0.2 - = == weston = == 39, 73 
TUPOVILLOSUT. ..v- 2 eee eee 12, 

39, 53, 137, 138, 148, 153, 171 

Xaphidvim varipenne. 2. = 8 epee eee 190 

XXGiphydT ya: COMELUS . <- - 2 - == oe ee ee 13, 40 

Prolong Ate jon - bee eee 47 

Moanodera regularis... os-2- 5 cee eee eee 103 

XYLEDOTUS ONAT EW ESI 2a. oe 2 ai a a ee 193 

bengalensis../.::;.15 2-2-1 eee 193 

COPfCHS: cise et ae ee eee 62 

CTYPLOPNAGUS). = ong. tee eee 181 

ORYOGTODNUS 2). ote 5 eee 40, 95, 154 
CUNY OTADIVLS = ojo, nfo~ 2) a ae ee 75 

fOU GE xdoccinnoms 2 alte 193 

fornicatus 2.2 -..+.+. 7a 211 

UMDTODUS <./d0-< 2222s eee oe 

MOQBT w\< nec 22 kee ee 193 
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Xyleborus monographus.....+------------- 40,96, 154 

MOTSLOUT soe cen eee occ ee sins 64 

Perforans....-----------------=- 193, 202 

SCHUCAG eats sant eens sse ee == = =i 193 

Xylechinus pilosus.....----------+-+---+----- 70 

Xylina ornithopus......-..------+------+----- 176 

OCLs re case sence cae ema als 96, 141, 176 

Xylococcus filifer......------+--+---++-+-++--- 141 

XNylonites retusus.......------+---+--2 222220 7- 96 

Xyloterus domesticus. .....++-----+----------- 12, 

40, 46, 137, 141, 148, 149, 154 
ANTERIMCOIULS.\. nackte osene cece 79 

LATICES. cee ae acces teen == 70 

Signatus.......-------- 40, 46, 141, 148, 154 

Xylotrechus gahani.....-----------+------+--- 103 

JAVANICUS....-----------2------- 63 

GUMUNT Desieeiee hee = tea == = 63, 64 

TUSTICUS Aa aeaie tena ia noes e === 181 

RIVE. deme ee ee enacts = 193, 212 
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Aberia caffra (Keiapple)....-------------- 115, 140 

Abiesspp.(fir). 26, 64, 65, 66, 67, 68, 69,70, 77-79, 103, 196 

balsamea (balsam fir).....--.------- 69, 70, 78 

excelsa (see Picea excelsa). 

ATM eee eee aries amin = 79 

fraseri (She balsam).......------------- 78 

TRIE eared eee os OS cee aC IG CCr Eon 79 

MOTaMaNNIANG . 2.22 ----0+------------- 67 

pectinata (silver fir)..------ 67, 69, 70, 77, 78, 79 

RREMIIEM aaa tak = seictncice sass ce ne = <iarel='s 68, 70, 79 

Cacia SPDs ne cesses wows ecless 9-11, 20, 22, 27, 113 
arabica (gum arabic)......------------ 9,10 

armata (kangaroo thorn).....-------- 9 

7 Eee OR eeee nD aeee oetnee Sbotoeneacacs 9 

POMEYONG S22 = ose otenne= =n - ee 10 

BIR Mae ae meteors. = 32> =p tesia- se oer 10 

calamifolia (broom wattle).....------- 9 

CULECI IE ae en eee oan roasts eeiciowaes 10, 211 

cyanophylla (blue-leaved wattle)... .-. 9 

dealbata (silver wattle)....-.---------- 10 

decurrens (green wattle).../...-.----- 10, 97 

DASCOLDI Pee ease ce aoe ae a 'ate 9,10 

farnesiana (huisache).....------------ 10,11 

greggii (Texas mimosa)....-.--------- 10 

jG es ece Be ancae se © poser Ee SBUre 10 

JUMUPCTING. J. a 22 oe ae eee ==-----= ==" 10 

ani GS:)) as aeeeececnceS ~.ou -escaaeene 10- 

WiTLOUITS canes oan oe Sane eos se eam == 9 

ViNtsfOlA See tye cee = ee ene eae = 9 

longifolia (Sydney golden wattle)..... 9,10 

lophanta (see Albizzia). 
melanorylon (blackwood acacia). ..--- 9 

MACTODOUTYO.. = nn 222 ewe w- se wns l= 9 

MOUESLOR Ste hea oat en «esse cinasisie 10, 211 

mollissima (black wattle)......------- 10, 97 

pendula (weeping myall)-..-.-...----- 9,10 

pulchella. .....--------+-52-----=-2--- 9 

pycnantha (golden wattle)...---.-.--- 9 

PUNISH oss ee noe ae ee eee aa \ 10 

BUIUNEDLEN Gs on ace co -- <s's tae cta = ale 10 
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Xylotrechus stebbingi....-...----------------- 153 

Xylotrupes dichotomus.....-.---------------- 207 

GIAO Tate tee eee a as === = 207 

Yellow box borers (see Phoracantha spp.). 

Zavrus Givvws.2---- 2-2 -222--2--e = ~-------- 126 

Zamacra albofasciaria........---------------- 150 

Zaratha cramerella .....-..------------------ 50 

Zeuzera coffex...-...------- 30, 51, 55, 62, 91, 142, 212 

COWETA Blgciecie cetnne ne a seenence 10 

PUTIN Weare eee a 6, 12, 27, 40, 46, 

48, 96, 138, 141, 148, 149, 154, 181, 223 

Zizera tabradus......----------------------- 37, 165 

PONG IS LOTALU Sate 3 lone aoe are mn = cls /iar 184 

TAD UNCLOL Sane e sees teenie neta a= 184 

Zophodia convolutella......---------------- 120,121 

Zygina circumscripta.......--..----+--------- 206 

ILUCLELD NOMS teleleis tats rotsitol= wie ter == 5 = 190, 206 

SIL OTAY Cisiet tateie = ete eiatale eo lalelee = eee = 190, 206 
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Acalypha marginata......-------------------- 62 

Acer spp. (maple). .....-.------------------- lee 

65, 105, 107, 108, 138, 147, 148, 150, 221 

campestré.......--+=----+-+---2--+--+-- 147 

negundo (box elder) ...-.--------------- 147 

platanoides (Norway maple)......------ 147 

pseudoplatanus (sycamore maple)... ..- 147 

Achras [see Siderorylon (Achras)]. 

Acronychia levis (cheesewood)....----------- 114 

 sculus spp. (horse-chestnut). .- - 6,12, 126, 137, 138 

hippocastanum (horse-chestnut)-... 188 

pavia (red buckeye)..--.------------ 138 

Agathis australis (kauri). .-.----------------- 195 

Ak (see Calotropis sp.). 

ATHiZz1 SOu. ssa nceecene ee eee ee sas 211 

lophanta (Acacia).......------------- 9 

Alder (see Alnus spp.). 

Alfalfa (see Medicago sativa). 

Algaroba (see Prosopis spp.)- 

Alligator pear (see Persea gratissima). 

Allium ascalonicum (shalot)..--..--------- 157,158 

cepa (onions) ..--------------- 5, 28, 157, 158 

porrum (leek)...-------------------- 28, 157 

TOSEU Mice Soe pee cise jee tae eat 158 

sativum (garlic).....-.-.-------- 28, 157, 158 

spherocephalum...-.....-.----------- 158 

Almond (see Amygdalis communis). 

Mexican (see Terminalia catappa). 

Tropical (see Terminalia spp.). 

Alnus spp. (alder)....-.------------------- 11-13, 

65, 107, 108, 138, 150, 151, 221 

glutinosa (black alder). .-.-.----------- 11 

INCONMSst.o ce See n enero ae a= = oS LD 

mepalensis.....-.-----+-----+--+------- 12 

URE RP EE once eee eens aaccageteE ame 11 

viridis (European green alder)......--- ll 

TAOS) Seepeeoe Cobre cater -obr oe cates scr aeee 160 

Amarantus Sp-.-1--+---+-=+=-+++-++-+------- 42 

Amelanchier spp. (service berry)... ------ 20, 65, 184 

Amygdalus spp. (peach). .-.-.------------- 166, 167 
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Amygdalus communis (almond)........- 56, 166, 167 

persica (peach)..--...... 85, 92,109, 113, 

114, 115, 117, 129, 166, 167, 177, 179, 214 

persica nucipersica (nectarine)... 92,114 

Anacardium occidentale (cashew, wild guava). 109 

Ananas sativus (pineapple)............ 118, 171, 204 

ANGEICH SD 25 so. a siela scene sinless Peete 52 

Annona spp. (custard apple)............. 85, 93, 94 

cherimola (cherimoya)......-..-- 93, 94,114 

humboldtiona..........-...-.- Baec a 94,113 

muricata (soursop).-..-.-.--- 62, 93, 94,115 

reticulata (custard apple)......-.---. 93 

squamosa (sugar apple).......-.-..-- 94 

Anthocephalus cadamba . -.-. eB eae 0? pe 62 

Apium graveolens (celery)...-.---------- 52, 53, 215 

Apple (see Malus malus). 

black (see Siderorylon [Achras] aus- 

trale). 

custard (see Annona squamosa). 

Kei (see A beria caffra). 

Malay (see Hugenia malaccensis). 

mammee (see Mammea americana). 

mountain (see Hugenia malaccensis). 

rose (see Eugenia jambos ). 

star (see Chrysophyllum cainito). 

Apricot (see Prunus armeniaca). 

PV OMAE ITE U Oa apenas sp Iso OSocs ese Sac 25 

Didwiliine. Sess ok a aoe ee 25 

excelsa (Norfolk Island pine) ....-.- 25 

Arborvitae (see Thuya spp.) 

TTDI 4 Se Ser BSE Old SOS TOO TI SSO = = ESS 52 

Areca_catechy (betel nut). ....2...-.2.-22. 52. 44 

ARCO IUIESCONS 2-9 ee else ae Seek Rite 44,153 

ATFEMISi@ SDD watseile eer eles mi seein) eel eee 52 

vulgaris (mugwort)...--....-2--..- 123 

Artocarpus integrifolia (jack fruit) ........--- 117 

Arundinaria spp. (bamboo)....-...------ 31, 32,33 

hand siigra Miners asses eas= = 33 

DOT ACH fe eternal. See tet tee == = 33 

AMINAOISD- (ECW) @ <2 cone aie ater ake 123 

Ash (see Frazinus spp.). 

mountain (see Sorbus spp.). 

white (Schizomeria ovata). 

Asparagus (see Asparagus officinalis). 

Asparagus acutifolius....---+--+---+---+------- 29 

officinalis (asparagus). 5,6, 27-29, 129, 157 

AL TRUDEAU ora parse = erie Pitot = 29 

Aspen (see Populus tremula). 

SA SECTS Se pepe rete rai= ie aan anaes ee rere 20 

YAY OAD) aR Aes sae eeooeoe aac e See oc ance 41 

[MOVs 9 sels Oa Saco s 3 sec e 61 

hortensis (orache)..-..--..-.----- 41,42, 158 

j NAY ERA Ree Doc aa 23554 e eee 184 

Atropa belladonna (belladonna).-....--------- 115 

Avena sativa (Oats)....-------- 122, 124, 125, 126, 155 

Averrhoa carambola (carambola).-.......-.--- 115 

Avocado (see Persea gratissima). 

Bahama grass (see Cynodon dactylon). 

Balsam fir (see Abies balsamea). 

Bamboo (see also Arundinaria, Bambusa, ° 

Cephalostachyum, Dendrocalamus, Melocan- 

TU SE ULLOSULCILYS\) i eroha aimee iereiale pielenate »... 31-33, 143 

Bambusa spp. (bamboo)......-..--------- 31, 32,33 

20) 1 TEE SSE Oa SAP c 33 

VOVEUAVED = 3 = om) (aalafelcin= alates ert bina 32 

OUIVETIA TUS eons geyeis a Sac sreieiee eee te 33 

TESS EUAEO oa tnsrate ate mist ee ote crea alae 32 
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Bambusatulde. 4... -- 22-528 eee 33 

VUNG 8 sine aa ch 3 5052 2) 33 

ViniMi-StTiAte,. 235.2 > ee 33 

vulgaris (feathery bamboo)........ 33 
Banana (see Musa sapientium). 

Banyan (see Ficus benghalensis). 

Barbary fig (see Opuntia vulgaris). 

Barley (see Hordeum sativum). 

Basswood (see Tilia spp.). 

Bauhinia racemosa (mountain ebony)..--.---- 149 

VOTIEGRUD =), Sho Bo 3 nin Sowers Sasi ee 211 

Bay (see Laurus spp.). 

Beans (see also Phaseolus, Vicia, Glycine)..-- 5, 

6, 35-38, 60, 61, 64, 93, 129, 165, 184 

Bean, broad (see Vicia faba). 

castor (see Ricinus spp.). 

IBreneh-. = 2:\.)..2=se2. 5 2eee eee eaeeee 38 

haricot (see Phaseolus vulgaris). 

jack (see Canavalia spp.). 

kidney (see Phaseolus vulgaris). 

lima (see Phaseolus lunatus). 

Madagascar: - 2 ura cincceeeeeeae cee 37 

senna (see Cassia spp.). 

soy (see Glycine hispida). 

string (see Phaseolus vulgaris). 

Monga a. 2 at2026 e508 22 aeeet eeeee 37 

Beech (see Fagus spp.). 

Beet (see Beta vulgaris). 

sugar (see Beta vulgaris crassa). 

Berseem (see Trifolium alerandrinum). 

Beta vulgaris (beet) .. 5,6, 41-44, 129, 187, 197, 214, 219 

(mangel-wurzel).......--.------ 41,42 

(mangolds): ..cscctiee eee 41,42 

crassa (sugar beets) ------ 41,42, 43,197 

cicla (Swiss chard) .........---- 42 
Betel nut (see Areca catechu). 

Berulaspp: (pire) <)- =<... 252..952-2 soe 6, 45- 

47, 107, 108, 138, 150, 151, 152, 177, 221 
GIDE: 5 235 )2 05. ca552 Re REAR eee 45, 46 

Od0TALG:. .- - =.) ast cae eee 45, 46 

DAPYTIPET G2 <5 52 See 45 

PUDESCENS.. <0: ce Ree Rea eee 45 

VETTUCOS - <ja:0 ola ope eee = == ee 45 

Birch (see Betula spp.). 

Black apple (see Sideroxylon [A chras) australe). 

sorrel (see Rubus spp.). 
Blaekthormssero snes. pers ee 105, 107, 111 

Bombaz malabaricum (silk cotton) ...-.--.---- 194 

BROOKS 2223 soeccoe ee =c hs + chee tee eee 15 

Box (see Burus spp.-). 

Brambles 20282662. 5. os + hese ee eee eee 177 

Brassice SPP aeesa- <= == <a eee 48-50, 187 

arvensis (Charlock). 2-22-45 sss 92 

campestris (rutabaga).--.--.------- 193, 218 

napus (rape).-.----- 49, 91, 135, 187, 188, 218 

oleracea acephala (collard) ......----- 48 

(kale)......-.. 48, 140, 197 

botrytis (cauliflower) ------ 6, 48, 52 
capitata (cabbage) -...------ 5,6, 

48, 49, 50, 61,64, 91, 184, 

187, 188, 214, 218, 219 

caulo-rapa (kohl-rabi).....-. 140 

TAA. (CUED) ee asa ieees 6, 197, 218, 219 

Brazil cherry (see Eugenia braziliensis). 

Bromeliacese . 22 2.2«12t sense be eee 202 

Broom corn ( Holcus sorghum). 

Brussels sprouts (see Brassica oleracea). 
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Broo dioica (bry Oniy) ness s2e-5se8- - ste -t 92 | Cestrwm sp. (Chinese inkberry)............-.. 115 

Buckeyé (see Aesculus spp.). nocturnum (night-blooming  jessa- 

Buckthorn (see Rhamnus spp.). MING). 2 eee eee es eee 56 

Bull-oak (see Casuarina spp.). Chamezxcyparis spp. (cedar)....2.2.-..--.22-.. 94 

Cn ch Chernyis a te ceepeet ees ae ie Beate a 108 nutkaensis..... Bere idles © 94 

PGAISH GS one ee) eh A ee Yala aie te a a/ 110 CULTS sk Sk i ree ob one 94 

Butternut (see Juglans cinerea). DISIEN Gala sae Satoh sede baat 94 

Buttonwood (see Platanus spp.). 

Butyrospermum parkii.............-.-.+-+++- 116 

SALT AE SISES NEA ORS) © sen ieee saa < aloiia, =r ono 5, 48 

Cabbage (see Brassicae oleracea capitata). 

Cabuyao (see Eugenia malaccensis). 

Cacao (see Theobroma cacao). 

Cajanus indicus (pigeon pea, tur)...--..----.- 36, 37 

Calamagrotis lanceolata.......-~=---.-+----=-- 124 

Galamus spp. (rattan) |2./- .. =... .s<3-=-- Peat Fpl on 

Calophyllum inophyllum (round kamani).... 115 

GQUTOMOTIUSIS Di nae ctorts hae al ose epee = = 117 

Camellia thea (see Thea sinensis). 

Canavalia spp. (Jack bean)......-..--------- 37 

ATMEL CD aint ona, V5 2 Stars, diate oo eie's nis eee 85 

(ONTOS Ss Se Centos dee een eee Cero ncaa eee eens 131 

sugar (see Saccharum officinale). 

Cannabis sativa (hemp)............-------- 123, 135 

Canteloupe (see Cucumis melo). 

Caoutchouce (see also rubber).-......--------- 50 

WA WOCU Sts och epee sant! oe Soetan mails ci 8 = 215 

Capparis pedunculosus.....-.-------.-------- 56 

TOLOUTO ere ae hae sate epee oe = 56 

(CLG EET OMI DSS) OG O)E) 9) 112) BY RES 9 a ee 115 

Carica papaya (papaya, pawpaw)... 85, 115, 163, 201 

OLARCA [CTR ee eet RC Te ee aes 115, 163 

Carissa arduina (Natal plum)............-.-- 115 

LYRIS vers es ciate Sta ate aS Sheen a el 211 

Carpinus betulus.....2.-...2-2+6.-. 106, 107, 108, 137 
Carrots (see Daucus carota). 

Carum petroselinum (parsley)........---.-- = 64 

Caryota urens (wine palm)......-..-.-.-..-.-- 201 

Cashew (see A nacardium occidentale). 

Cassava (see Manihot utilissima). 

Cassia spp. (senna bean)... .--2..2.2-2---..- 85 

DATOS 1 So ars ie Se caret Site ays IS 211 

Castanea spp. (chestnut) .....-.-.-..- 38, 53, 54, 105 

CRUG aaa 2 toe Wee Ne teal ae 54 

DU GUM Rowe Peer. ot a tismuestean or 54, 152 

Castilloa elastica (Panama rubber).......-... 163 

Castor bean (see Ricinus spp.). 

Casuarina spp. (She-oak)..................-- 97 

Catalpa (see Catalpa spp.). 

Gatalpaspp:)\(Catal pa) ses 2. seem sees -& ae 5, 51 

Cauliflower (see Brassica oleracea botrytis). 

Cayenne cherry (see Eugenia uniflora). 

Ceara rubber (see Manihot glaziovii). — 

Cedar (see Cedrus spp., Chamaecyparis spp.). 

red (see Juniperus spp.). 

white (see Cedrus spp.). 

Gedr ch (00M G 5~  oaaiclen ad sepa ees: | 218 

ETHER TICS 0} Oa eee ey Re eg ere 52 

spi (white:cedar) <s19.26-2\c de: ake 52 

CANIN Ae Ae ee ee 52 

Cesrspp-.(SUkiCObtOn)/<. 2-6-5 eee aee oases 50 

Ganrbaxd: (ca pOle) ee eeruen note e seas 194 

Celery (see Apium graveolens). 

Cephalostachyum pergracile (bamboo)........ Sulit 

Chard (see Beta vulgaris cicla). 

Swiss (see Beta vulgaris cicla). 

Charlock (see Brassica arvensis). 

Cheese wood (see Acronychia laevis). 

Chenopodiacers 2225.6 secases on Sees eee 42 

Chenopodium spp. (goosefoot)...............- 41, 42 

Cherimoya (see Annona cherimola). 

Cherry (see Prunus spp.) 

Jerusalem (see Solanum capsicastrum). 

sour (see Prunus cerasus). 

Surinam (see Hugenia uniflora). 

Chestnut (see Castanea spp.) 

Chicory (see Cichorium intybus). 

China berry (see Melia azedarach). 

Chinese inkberry (see Cestrum sp.) 

orange (see Citrus japonica). 

plum (see Noronhia emarginata). 

Chocolate ((see Theobroma spp.). 

GhIySOntheMAUNUS PD = we cm oes soins ose ese 215 

Chrysobalanus Spp =. s22 esse Se esas 116 

CUD CUS = aces) See: 115, 116, 139 
icaco (Cocoa plum, jicaco)...-- 109, 

115, 139 
Chrysophyllum cainito (Star apple)..........- 115 

Cichorium intybus (chicory)... ..-.-....-.=.22- 54 

Cinchona spp. (quinine) :.-.<..=....-... 55,62) 211 

Cinchona ledgeriana.......------- jE BREL. Svcd 55, 62 
CivenanignSP D-H ee =i. = = Gee Ooty COE OSE 215 

Citrullus citrullus (watermelon).............- 220 

Citrus spp....------ 5, 55-60, 97, 114, 117, 162, 191, 212 
aurantium or sinensis (orange).....-.. 5, 15, 

55, 56, 57, 58, 59, 60, 85, 

97, 113, 114, 115, 117, 200 

decumana (see Citrus grandis). 

grandis (grapeiruit). . 02... 2s. .22: 55, 60, 115 

(pOomMelO)E-F o a See eee se 57 

(Shaddock) hess eee 117,118 

japonica (kumquat).......--.-.-- 59,60, 115 

aurantifolia (lime)... 55, 57,59, 60, 114, 117, 200 

limonia (lemon)....--- 5,55, 57,59, 60, 115, 117 

MECICOMACIAG,. Nore s5s<o ees eee 59 

nobilis deliciosa (Mandarin orange). .. of, 

58, 60, 115 

(Gamgerine) 322222255. 2 58, 59 

trifoliata (see Poncirus). 

Clover (see Trifolium spp.). 

Egyptian (see Trifolium alexandrinum). 

Cobnut (see Corylus spp.). 

COPS. 3.224 haselgc dees sek - Sea eee 108 

Coccoloba wvifera (sea-grape)....-.-- Sromaetes ce 109 

Cocoa plum (see Chrysobalanus icaco). 

Coconut palm (see Cocos nucifera). 

Cocos nucifera (coconut palm)..........-- 5, 61, 109, 

159, 160, 161, 162, 163, 201, 202 

CoffeaSpis13-25=teaa ee 50, 56, 59, 61-64, 113, 116, 211 

arabica (Arabian coffee)... .. 61, 62, 63,64, 115 

liberica (Liberian coffee).....-.- 61, 62, 63, 109 
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COTfEOATODUST meee mer eee ace eee ee tafe rete 62 

SLED IAYLUDs oon e se ee neta ee eee 64 

Coffee (see Coffea spp.). 

Cola (see Sterculia acuminata). 

Collard (see Brassica oleracea acephala). 

G@omiters! s42c 1 <2. 4.22 see 6, 64-84, 170,210 
Convallaria majalis (Lily-of-the-Valley) .. ---- 28 

Conyza SqUCTT OSM pene ae 123 

Corn (see Zea mays). 

broom (see Holcus sorghum). 

ruinea (see Holcus sorghum). 

Indian (see Zea mays). 

Kafir (see Holcus sorghum). 

Cornus spp. (dogwoods)......--------------- 95 

SONU CU sae tae oe ne ene are 95 

CCNA) see 5 kab ane osbamaspenae ac: 95 

Cornylus'spou(filbents) sees -e ees sere er eee 108, 133 

(hazelnut) . 38, 107, 108, 133-135, 151, 175 
quellantene. sae sees eee eee 45, 133, 134 

COUT RE onan oe terete on sas 134 

LUDULOSD Ree Sete emer eps net ate 133 

GOSTIOSISD Dasara ane teen eee eerie 215 

Cowpea (see Vigna wnguiculata). 

Cotton (see Gossypium spp.). 

silk (see Bombar malabaricum). 

(see Ceiba spp.). 

Cottonwood (see Populus spp.). 

Cratzgus spp. (see Mespilus spp.). 

CROLALAT SPP eee sees ao ee eee ee eee 37, 165 

Gnviciienssencs= aes ae eee 6, 91, 92, 188, 218, 219 

Cucumber (see Cucumis sativus). 

Gucumis'spp: (melons)2=5.2-e~---4--2-'=\- 5, 92, 93 

(sweet melons)...------------- 92 

melo (canteloupe, muskmelon).... 51, 150 
sativus (cucumber) -..-.-.------- 42,92, 114 

(ehenkins) cee eee eee 93, 129 

Cucurbita spp. (gourds) 2.2. -2- --=-=.2--—-— 92, 122 

maxima (squash)......-----/------ 93 

Depo (PUMPKIN). seem eee == ee a= 92 

ovifera (Marrow). ..---------- 92 

Cucurbitacer=-2- 2-5 --2=-2------— 92, 93, 117, 183, 220 

Gupressits SpPpA(CYPIOSS)--2- 222-2 == 94 

PALTLCOTAS eer vaieane eee ee = Slee a 94 

(PURGE wos ocan oedogno sesso 94 

LOD ETHON Gas R ane ete tt 64, 94 

macrocarpa (Monterey cypress). - - 94 

PYTOTUCCUIS oer a held ete m= 94 

SOMPEUMENS arte = Soe ane 94 

Currant (see Ribes spp.). 

Custard apple (see Annona spp.). 

Cycas revoluta (sago palm). .-.--- 5, 159, 162, 193, 201 

Cydoningapanicn- so = 26 oes = ee ee 186 

oblonga (quince).... 17,19, 114, 115, 186, 187 

Cynodon dactylon (Bermuda grass)...-.------ 200 

Cypress (see Chamzcyparis spp., Cupressus spp.). : 

Lambert’s (see Cupressus lambert- 

iana). 

(CTI RNA MIR BOA Pons Boos io Sole Sea perfor ic = 36 

Daffodil (see Narcissus spp.). 

IRTP LS\ 9} ease ashes Se eo Seseo ds gorgsokSc 85, 215 

Dalbergia sissoo (sissu).---.----------- RE Ae 195 

Dammara spp. (see Agathis australis). 

Dandelion (see Taraxacum officinale). 

Date (see Phenix dactylifera). 

Daneus caroig (carrot) ...-.=------------ 51, 214, 215 

PLANT INDEX. 

Page 

Dendrocalamus giganteus (bamboo).....----- 33 

hamiltoniz... 2s... 2ee eee = 33 

SiTiclusy. =. JS Sa. ot eee 31,33 

Deodar (see Cedrus deodara). 

Diospyros spp. (persimmon)..........------- 170 

benim. os. ee oo et eee 170 

kaki (Japanese persimmon).. 113,115,170 

DOdGnED ViSCOSGso8 as een toe eee ee >» at 

Dogwood (see Cornus spp.). 

Doalichos SPP? = ifs 20 sees kar sabe teeters 36 

IDTUBS Eos Hae ee tao tera ret aces 84 

Dry stood) products tec o.- hae s eee see eee 84 

DUTanNth@ SP Dsesccec oc eet ee eee eee eee 62 

Durra (see Holcus sorghum). 

Ebony, mountain (see Bauhinia racemosa). 

Eggplant (see Solanum melongena). 

Eiengi tree (see Mimusops elengi). 

Elm (see Ulmus spp.). , 

cork (see Ulmus sp.). 

Emmer (see Triticum spp-). 

Epilobium' spp...) 252-25 eee eee eee 127 
Eriobotrya japonica (loquat)...... 85, 112, 114, 115, 142 

Erythrina lithosperma (coral tree)....-------- 62 

HLucalypius spp. .--.--------.--------- 15, 20, 97-100 

amygdalina (peppermint gum)... 98 

capitellatacss 02 +- -2 ee -eeee eee 99 

corymbosa (bloodwood).....----- 99 

Qiversicolon (Karn) sees sees eee eee 99 

GWM08G).. oe ee oe eee cee 98 

globulus (blue gum).........-.--- 98, 99 

ONACIIsS Ss. i. cee ees cee 99 

REMASIOMG = 2 no - 2 wee = eee 98, 99 

INCTOSSOUD. sXinieeiele a= nie new sine eterele 99 

Leucoxylonsce nee ee ee ee eee 99 

melliodora (honey-scented gum). 98,99 

MANET ans, Nas et anlee wna ee 98 

OLCO8H = 255.22 2 Boe et eae 98 

PALENG os veda oe ens ee 98 

piperita (peppermint  stringy- 

park)0) 2.4.2 eee 99 

Polyanthe MOS 72.8 cena essa se 99 

TESINIf END =o eee ee ene cite 99 

robusta (Swamp mahogany)... -- 99 

rosiratm (redieuNM) eon. sce ee 98, 99 

siderophloia (broad-leaved iron- 

parker s? oP ee. e eee 99 

SIEDETIONGE AEs SSL: Sa eee 99 

stuartiana (apple-scented gum).. 97,98 

GESSCHOTIS.. 2 = Sata ae eee 99 
ALRCUNGLO = oc 2 Je ease eee 98, 99 

viminalis (manna gum).....- 97,98, 99 

BuUgeniusppezie. so. “oa eee eee 100, 113 

Braziliensiss:. Sek eee eee eee 100, 115 

jambos (rose-apple).......-.------ 100, 115 

malaccensis (Cabuyao, Malay apple, 

mountain apple).....-.-- 57,100, 115, 117 

uniflora (Surinam cherry)... -- 100, 115, 116 

FULOLUSISP- ote oe ee eee 42 

Evergreen trees (see also Conifers)..-...-.--- 131 

Evonymus europaeus (spindle tree). .....- 108, 138 

Exerement, WUmMane. - =a eee eee 157 

Fagus'spp..( beech) o. 3. -2c 22 eee ene 6, 38-40, 
46, 65, 107, 108, 138, 150, 151, 180, 221 

cliffortioides 2225... 03-5 seeee eee 39 

PuUSsCd.< Be 2.2 eto. Se ee 39 
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THOGURIIMENALES TY. 0 1. 2 oo Seen emia ae Oe Ce 39 

sylvatica (European beech)...........-. 39, 40 

GTM Steh iy. lhc eae Soe easier raeeteeias 197 

Hicus spp. (fig, rubber)... 2-4. - 100-103, 172,192 

GLbiSstiN@ a: s+). 2 emote ae eGehes Sec aS 103 

DUSTER SN ce Mo ees Pac aetna e iss sieY = 101 

benghalensis (banyan)............--- 100, 102 

DETUMUINNAGNEAL <om thes wasn): emis 103 

COTUCH LE: 2 sabe va 5, 100, 101, 102, 103, 115 

COUMEIAOMM 25 eee te eats sera 102 

CONOR aig. Sse Ta oe Been 103 

(GT OS Cee oe Dec ees See Baer e 103 

(HP CAE eR cc oe See RE 103 

elastica (Assam rubber)....... 29,100, 102, 103 

glomerata (cluster fig)............---- 102, 103 

DRTC Oats ae ie & SeyiaeeR Sch 102, 103 

TU CCLOTIUC 03 a ease en Shine eat ial = 102, 103 

LQCEU END, tse Ree eens eae aces 103 

macrophylla (Moreton Bay fig) ....-- 101, 102 

BET DOS Fo eae Ae Oe RAMEN Spare iierexialais 103 

MLO et ec ial eial noe ahaa TEAS = ele EO 102 

CULUST/OLLW =. 2 ose eee ee yg ees odes 2 103 

ONOICUIITIS. 2 ot x era mace ean aes Ae eite 102 

TULUM se ore Aa Ee ieee sas 103 

religiosa (peepul tree)........--.----- 102, 103 

PEEUSO 9 oF Sue Rae ts See ee eee 102 

TOLUUTQNIGE 285 S252 tle see Se = 103 

MALOU ENOSY fc eciaiac)s = s Sateen te tetsasios 103 

QULTLIND a 7d. Se. Soe: oe oe est ois 103 

RCOMMLIUS 20 4.4. s S0 AAS see eee cease 102 

FACIL eco ooo an 2 oopa ica seen 103 

MOU ETUONUT eS — o,axcraeta a in a rei Gras 102 

-Fig (see Ficus carica). 

Barbary (see Opuntia vulgaris)....-..--- 185 

Filbert (see Corylus spp.). 

PH IITAU TO COLONOLOL Ne ats tee. ase eeleeaironie nis 62 

Fir (see Abies spp.). 

balsam (see A dies balsamea). 

Douglas (see Pseudotsuga taxifoli2z). 

silver{ see Abies pectinat2). 

white (see Abies pectinata). 

Flax (see Linum usitatissimum). 

IOUT ie ac,5 PE Se ee he DNA. Same) See 122 

JROTC SO ee i eno 104-108, 127 

Fragaria spp. (strawberry)....--..- 65,129,196, 197 

Frazinus spp. (ash),..-... 25, 27, 65, 138, 151, 180, 221 

CECELSTOT Er oe eA Ae NS 2 SRS BAS 26 

OR TUUSe mee ee eee ern Soe adeetia ons 25 

OLY DIY LLG eee ee Nas SSIES in 26 

DUTIES oe eRe ee 26 

French beans: 3-22. 5-5. nee See eee v= 25 37 

MTSS 2o-sas 2 93, 105, 106, 108-118, 119, 129,172,174 
cultivated. 2.02 tee ae eeeeee 116,172 

Geciduos:<... acs... 3s= cesar eee ee 108, 114 

StOnC -sae25o2 2 cao te At noe 110 

UN VIET SPDs Mek aeae. seis ae ees eee = 50,195 

elastica (silk rubber, ire) .........- 195 

MUERmitures= 35-2 on te yeas Soe eee oe oe ae 15 

Galega officinalis (Goat’srue).....--.......- 60 

Garlic (see Allium sativum). 

FELATH UTES PDs 2 cece eis ae roan nee 15, 215 

Gherkins (see Cucumis sativus). 

PHICLIVE ISD UGU s = sMeectumreens caw are cate, 196 

Gooseberry (see Ribes spp.). 

Goosefoot(see Chenopodium spp.). 

Gossypium spp. (cotton)........ 59, 62, 84, 86-91, 191 

Page. 

Gourd (see Cucurbita spp.). 

Grains) soe: ae 7, 122-126, 189, 190, 193,213,214 
Granadilla (see Passiflora quadrangularis). 

Graminacee (see ‘ Grains’’ and ‘‘ Grasses’’). 

Grape (see Vitis spp.). 

Grapefruit (see Citrus grandis). 

Grass ...... 61, 109, 122-126, 193,197, 199, 203, 206, 213 
Bahama (see Cynodon dactylon). 

Greenhouse) plantse- = eee a.) ae oe 65 

Greuilen Spe ceases oc cea: a ae ee 62 

robusta (silky oak)............-..- 194, 195 

Guava (see Psidium spp.). 

strawberry (see Psidiwm cattleianum). 

wild (see Anacardium occidentale). 

GugincIm Officine a. 2 0s. ae. 1 ee Lee 56 

Guinea corn (see Holcus sorghum). 

Gum (see Eucalyptus spp.). 

far dwiGods eas) ease seek Sees bose 66 

Hawthorn (see Mespilus spp.). 

Hazel (see Corylus spp.). 

Helianthus spp. (sunflower)..............--. 85, 215 

Hemp (see Cannabis sativa). 

sann (see Crotalaria sp.). 

Hemlock spruce (see 7'suga spp.). 

Henbane (see Hyoscyamus niger). 

FEA EN OCLEW TU SDD assent ceases 2 ae ESE 52 

TEL OR DS ree eee eae ae aie Se os ea 66,109 

Herpephyllum caffrum (Kaffir plum)......_- 115 

Hevea brasiliensis (Para rubber)........ 62, 164, 192 

Hibiscus esculentus (okra)..-.........---- 50, 86, 155 

Holcus sorghum (durra)...........-.- 95, 195, 196, 203 

(@uimes, corm). ee 200 

(Kir pe ere oe oz ee 140,195 

(sorghum, broom corn)...... 36, 

48, 95, 189, 195, 196, 203, 208 
Honeysuckle (see Lonicera spp.). 

Hops (see Humulus lupulus). 

Hordeum vulgare (barley).....:-......-----.- 35 

122, 123, 124, 125, 126, 187 
Hornbeam (see Carpinus betulus). 

Horse-chestnut (see 4sculus spp.). 

Horse-radish (see Radicula armoracia). 

Humulus lupulus (hops).....-.------------- 5, 

91, 123, 129, 135-137, 214 
Hyoscyamus niger (henbane).............---- 42 

Ipomea batatas (sweet potato) .......-- 200, 209, 210 

Ire (see Funtumia elastica). 

UTISISDD See sae ces sos ose Season eee 139, 157 

Jaboticaba (see Myrciaria spp.). 

Japanese plum (see Prunus salicina). 

Jerusalem cherry (see Solanum capsicastrum). 

Jicaco (see Chrysobalanus icaco). 

Jobo amarillo (Spondias sp.)....-..---------- 113 

Jobo de la India (Spondias mangifera?) ...-.-- 113 

TAUGUTLS SPP (WV ALUIULS) eminem = ees eae 38, 

53, 105, 133, 134, 151, 180, 219, 220, 22 
cineren (butternut): 25> =- eee seen 219, 220 

migra) (black walnut) —--2s22-4----- -- 220 

regia (English walnut)..-.-...------- 45, 220 

Juniper (see Juniperus spp.). 

RIRUTEUDETALS |S) Os tasineisetaeaiet== i ae ei 67, 139, 140 

CUMUMENSISEL hone. in Ss on Se 139 

COU TAS i en 8 eo ards tate 139 

CRAMENISIS- So sot ees \s se oes Sees 139 

COMMIMAUTIS Jacnteyee Soe aerate eee 139, 140 

CU DUC OM reer ets tats oe ayaa 139 
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JAUMADCRUS CLCELSA. Sos). spe onan eae 139 

POLIUISSTIN OSS es Sei aion eerste eee 139 

TVUCHOCOT NOs stom sect ee ee ee ee 139 

OLY CETUS SAEs ie se wonlb tear ees 139 

DNONICER. a aeias Mes ee ae eee 139 

TECUTUA s Laos eee ee ace pier 139 

SADING Peet ee aS 139 

SphVrica MRezes Pa eoae ee eee 139 

LOTULOSO 525 os RRO se eee ee te 139 

BU QUANG Ls nero e aoe aoe eas mee 139 

Kafir (see Holcus sorghum). 

Kaffir plum (see Herpephyllum caffrum). 

Kale (see Brassica oleracea acephala). 

Kamani, round (see Calophyllum inophyl- 

lum). : 

winged (see Terminalia catappa). 

Kauri (see A gathis australis). 

Kei, apple (see A beria caffra). 

Kickxia spp. (see Funtwmia spp.). 

Kohl-rahbi (see Brassica oleracea caulorapa). 

Kola (see Sterculia acuminata). 

Kumquat (see Citrus japonica). 

KUIrimid 2eylanica. --cesceseaee ae eee 56 

Lactuca spp. (lettuce)= = 202-222 72- 140, 141, 214, 215 

Lambsquarter ( Chenopodium or Afriplex)...- 41 

Larch (see Larix spp.). 

Goricispp: GUareh)) pesca ae 64, 

65, 66, 67, 68,69, 70, 83, 84, 108, 140 

decidua (europaea)..-2-.....---- 70, 82,83, 140 

europea (see Larix decidua). 

LOthynras SPp's teen cee ee Seer eee oe ree ate 36 

ECUTUSSPD: \(DAY) tee ec neeea tees aee tee ee eee 35 

camphora (camphor). ©. 22+- 2-22 5--- 35 

CONTTIENSISE We Joe fa Osea eee oe ee 35 

drymifolia (see Persea persea). 

INGICUS Boe eer oe et a een ae ine ee 35 

mobilis' (Sweet Day) =. aces sese-en--s- 35 

Teather’ see eee Sc eee annie. 5 

Leek (see Allium porrum). 

TePuMeS ss cc sess bas nase aeons eae oe 165 

LEMNG SPDs <2 gcse eee nine cie ses Se come ae 

Lemon (see Citrus limonia). 

BENS ESCUELA LEMON) Soe aa so tee saa raaeetee 36, 165 

Lentil (See Lens esculenta). 

Leptospermum spp. ..----- Sih a meareele Oleic acta 97 

Lettuce (see Lactuca spp.). 

EAQUSTICILTY SD Dictate cers siete lsereeninrs caesar = 52 

Ligusirum vulgare (privet)-........----.--:-- 89 

PANIES ecm open et asc Seen ae ae Sete hier citer 183 

Lily of the Valley (see Convallaria majalis). 

Lime (see Citrus aurantifolia; Tilia spp.). 

sweet (see Citrus aurantifolia). 

Linden (see Tilia spp.). 

TRVLTD SDD Tete ates eee Lee ee ma sec ae 104 

MSTLATISSURLUM (Hak) sae. soe eee 103, 104 

Lippia citriodora (lemon verbena)..-...-.---- 56 

Livistona humulis (palm) ........-..-----.--- 162 

Loganberry (see Rubus spp.). 

Lonicera spp. (honeysuckle) ...-.-....-.-.- 129, 177 

Loquat (see Eriobotrya japonica). 

DOTUBISD Pie Pes Aat pela doe wena ee ete enone 36 

Lucerne (see Medicago sativa). 

Lycopersicum esculentum (tomato)....-.--.-- 62, 

93,95, 115, 216, 217 

Madarascarbeains . 22/0220 eee levee one 37 

Mahogany (see Swietenia mahogani). 
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Maize (see Zea mays). 

Malay apple (see Eugenia malaccensis). 

Malus matus (apfile)../....-......---. 6, 15-24, 85, 
105, 106, 111, 113, 114, 115, 129, 167, 173, 174, 175, 180 

Mammea americana (mammee apple)........ 115, 

118, 142 
Mammee apple (see Mammea americana). 

Mandarin (see Citrus nobilis). 

Mangel-wurzel (see Beta vulgaris). 

Mango (see Mangifera indica). 

Mangifera indica (mango)..-......-..-.------ 5, 

50, 109, 113, 114, 115, 117, 142-147, 158, 200 

Mangold (see Beta vulgaris). 

Manihot glaziovii (Ceara rubber) ..........-- 51,192 

utilissima (cassava, tapioca).....-.-- 51 

Maple (see Acer spp.). 

Manivoldin sc... Pees 7 eh eae 215 

Marrow (see Cucurbita pepo ovifera). 

Medicago sativa (alfalfa)...........---.-- 6, 13-15, 61 

(lucerne) ....-- Sataratelape 14, 60, 61, 129 

Jfaleat@ics 22.5 Sin ee 13 

Medlar (see Mespilus spp.). 

Melaleucasp lyst esac ae aoe te eee 97 
Melia azedarach (Chinaberry)....--.--- 54, 55, 62, 84 

Melilotus officinalis (melilotus).-......--..--- 61 

Melocanna bambusioides (bamboo).....-..--- 31,33 

Melons (see Cucumis spp.). 

Mespilus spp. (hawthorn)...-..............- 5, 

17, 106, 107, 111, 132, 133, 175, 177 
(white thorn).........- 105, 121, 169 

COCCIN ED Neon Se Sapo ae eee EDs 132 

germanica (medlar)....-..--.- 17, 115, 132 

heterophylla. bees. f5 salon eee 132 

monogynas 252.2 Se eee 132 

OTYACONMIG:n25 ue Ee ee eee 132 

PYNACUNEND bse nskess toe ee 132 

Mesquite (see Prosopis spp. ). 

Mexican almond (see Jerminalia catappa). 

umbrella tree (see Terminalia 

catappa). 

Millet (see Panicum miliaceum). 

Mimusops elengi (elengi)......-..----------- 115 
Mock orange (see Murraya exotica). 

Morussps Gnulberry) pee sees ----2ss2- ae 56, 150 

INDIES. ssa ch Se ee 150 

Moth (see Phaseolus aconitifolius) ..... ing a pa 37 

Mountain apple (see Eugenia malaccensis). 

ash (see Sorbus spp.). 

ebony (see Bauhinia racemosa). 

Mulberry (see Morus spp.). 

Mung (see Phaseolus mung). 

Murraya exotica (mock orange). ...---------- “115 

Musa spp. (banana, plantain).........- 33, 115,172 

peradisiacay tose Nosh ac ates eee sake 33 
Sapientium (banana) 2352 eee ae 33, 

34, 85, 109, 114, 118, 201, 202, 204 
Muskmelon (see Cucumis melo). 

Mustard (see Sinapis spp.). 

Myrciaria spp. (jaboticaba).........-..-..--- 56 
MYT CLS: SPP - 3.55 -b a= ea ee 56 

INGFCISSUS SPP. .-.c24- 06 heen Ue eee ee 150 

Nasturtium (see J7'ropxolwm spp.). 
Natal plum (see Carissa arduina). 

Nectarine (see A mygdalis persica nusipersica). 

Nepheliwm lappacewtm:= <2... = 5 eee 50 

Nicotiana tabacum (tobacco).......-.-------- 41, 
59, 95, 198, 207, 213-216, 217 
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Noronhia emarginata (Chinese plum)... --.---- 115 | Persea gratissima (avocado)...--------------- 6, 

INatioystincin gies noeee see sseee eceeete n=. - 135 29, 30, 56, 62, 109, 115, 200 

PNLINSOMRY SHOCK: wham eet einer geen 119 persea (Laurus drymifolia) ..-.-------- 30 

NLS 2 aos Ce ee eet eres erred ors Satoh 17, 108, 219 (iE ate tacic Gots atone Con eo epee 30 

Oak (see Quercus spp.).---- - eee 5 | Persimmon (see Diospyros spp. ). 

(Cloyd < yee nls SOR oor ore ote Neta sister 151 Japanese (see Diospyros kaki). 

silky (see Grevillea robusta). Phascolus aconitifolius (moth)-.---.----------- 37 

Oats (see Avena sativa). lunatus (lima bean).....--------- 35,37 

Okra (see Hibiscus esculentus). mungo (mung)..------------------ 37 

Olea Speen icteeeneoeeee 26, 27, 127, 155-157, 212 OUI Use ie en eee cee sean 36 

CHRYSOPMY UO aa atom =a einen == = == = 156 vulgaris (bean) ..-------- 35-38, 60,61, 115 

europea (olive)....-.--.-------------- 155, 156 (haricot) passee-ee eee = 38 

Jragrans (see Osmanthus). (kidney bean). . ..-.- ates 38 

ER TONGS a ee an Se 156 | Phlewm pratense (timothy)..---------- 122, 126, 213 

Olive (see Olea spp.). Phenix dactylifera (date palm).. 94, 159, 161, 162, 163 

Onion (see Alliwm cepa). sylvestris (toddy palm)....---- 159, 161, 217 

Onobrychis sativa (sainfoin)........--------- GG ROLNia SPDs. cose sees cle se totale 62 

OVP OID De ssceeueses one SP acc aae ho -aoeeaeee 61 | Phyllostachys spp. (bamboo).......---------- 31,32 

AISCOSIL eee RE ene eee A satiasins = 61 UA IOs (Cos ae eee aE 32 

Opuntia spp. (prickly pear)....------------ 185,186 | Phylocalyc sp..........:.-------------------- 113 

HUNT es Sosa patie 115,185,186 | Picea spp. (spruce)..........----------- 64, 65, 66, 

vulgaris (Barbary fig)..------- 115, 185, 186 67,68, 69, 70, 79-82, 103, 108, 129, 196 

Orache (see Atriplex hortensis). (Siberianispruce)e =-5---=6-=- 8---- 69 

Orange (see Citrus aurantium). alba. (white spruce)......--.+--------- 81,108 

mandarin (see Citrus nobilis). excelsa (Norway spruce). 67,68, 69, 70, 79, 80, SL 

mock (see Murraya exotica). ATLOVANA eee Se ea Slee ae rele 68, 69, 70, 81, 82 

Orchard trees (see also fruits)...----------- 110,112 OILONIE Doe Sent Pree ss eee eater 81 

(OCG eee een ec 5, 158, 159, 183, 202 orientalis......--=----- Saeco ners 67 

Oreodoxa regia (royal palm). .-.-..------- 159, 192, 201 pungens (Colorado spruce). - ----- Sf ctess 81 

ORODUSIULDETOSUS sae. ee tne ts eee SSS 165 sitchensis (Sitka spruce)..-..-.--------- 80, 81 

Oryza sativa (rice)....-.---- 122, 123, 189-191, 203, 207 | Pine (see Pinus spp.). 

OE TRDTULI VOUS LU TUSE eats eesti eit 156 Aleppo (see Pinus halepensis). 

palin ase teers fc. oe 59, 159-163, 188, 204, 212, 217 Murray (see Pinus frenela). 

coconut (see Cocos nucifera), Siberian stone (see Pinus cembra). 

date (see Phanix dactylifera). Scotch (see Pinus silvestris). 

royal (see Orcodoxa regia). Weymouth (see Pinus strobus). 

sago (see Cycas revoluta). Pineapple (see Ananas sativus). 

toddy (see Pharnix sylvestris). Pinus spp. (pime)--2=:------- Bi a Ee rey) 45, 

wine (see Caryota wrens). 64, 65, 66, 68, 69, 70-77, 108, 129, 150, 170 

ATE OAULUS SD = ears Soe See eee oes ere 115, 204 austriaca (Austrian pine)....------- 69, 73, 74 

odoratissimus (screw pine).-------- 163 cembra (Swiss stone pine) .-.-.----- 67, 69, 73 

FEUROR TATE SO) ae eget ee aE 122 densiflora (Japanese red pine)... ------ 73 

miliaceum (millet). 85, 122,123,126, 149, 203 CUCEISM Ss 4. Ss cesses 2s a 68, 69, 70, 73, 74,75 

UIP PUD TUDLG Ss eet ct ela) eye see 123 SULT OLL AEs Ret ey. ce ae UN Sees at aie 73 

Papaya (see Carica papaya). frenela (Murray pine)-.-...:---.------ 64 

Para plum (see Spondias spp.). gerardiana....-.--- sh se Ua 69, 73, 74, 75 

rubber (see Hevea brasiliensis). halepensis (Aleppo pine). ..-------- bos IPT: 

Parsley (see Carum petroselinum). KGS Y We oper nl- [= fea = es a “oat 

Parsnips (see Pastinaca sativa). laricio (Austrian pine) -...-.--..-.- 72,73, 76 

Passiflora sp. (passion fruit). -.-.--..-------- 116 laricio nigricans ....-..--.------------- 72 

quadrangularis (granadilla).......- 85, Longifolianes es 22 See ee 69, 73, 74, 75, 76, 211 

115, 117, 118, 126 maritima (cluster pine)... -- eee aes 69 

Passion fruit (see Passiflora sp.). montana (Swiss mountain pine). 67, 70, 72, 74 

Pastinaca sativa (parsnips).-...----- 52, 164, 183, 215 MUGHUS....2 2-22-2222 ween eee tee 70 

Pawpaw (see Carica papaya). pinned (StOMes pine) == 42s hee 69, 76 

Pea (see Piswm sativum). pinaster (cluster pine)..-...----- 69, 73, 75, 76 

(ial fee ee ee ae he ON eee ee 165 PAL NALIO eee een, Pte Arete on 73 

pigeon (see Cajanus indicus). MESUNOSM (GEC PING)\eeeee es ala a 72 

Peach (see A mygdalis persica). silvestris (Scouch! pime) = menses = a5 oi 65, 

Pear (see Pyrus communis). 66, 67, 69, 70, 72, 73, 74, 75, 221 

alligator (see Avocado spp.). strobus (white pine, Weymouth pine). 65, 

prickly (see Opuntia tuna). 67, 69, 72, 75 

DREIUSCLILIMUSPD = oe coe eee neat meee ae 189 thunbergii (Japanese black pine)... ..-- 73 

EMTOCISE SPAS. sce ees a ee hte 183 | Pistachio (see Pistacia spp.). 

PERS EAN OIENICU TG oie aoe oe name megee eee es 3 30 | Pistacia spp. (pistachio)......--..---.----- 157,171 

CLL THR (OTR pastes Bi a Se ARES SEE Me 171 Canolumensts: (Ted b2y))--~ stiass-=2-=-—- = 30 
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Pistacid VENCOVMiUs 22: cesses eee See ea 171 

CERCA IS UACHIO) iat at ee ear ere ae 171 
PASI: SCMUWTIUN DOB) one cere elate acto ni eae a= 5, 

6, 36, 37, 60, 164, 165, 196, 197, 214, 215 
Plane tree (see Platanus spp.). 
IPLANtGGO LAaNCeOlMtiee a aeae teeeiera slates iete ia 184 

Plantain (see Musa spp.; Plantago spp.). 

Platanus spp. (buttonwood, sycamore) - .---- 171 

orientalis (oriental plane)...--.----- 171 

Plum (see Prunus spp.). 

Japanese (see Prunus salicina). 

Kafir (see Herpephyllum caffrum). 

Natal (see Carissa arduina). 

Para (see Spondias spp.). 

IPOW/GOTUTU SP Das s<cee te oe ee ee aaa 41 

Pomegranate (see Punica granatum). 

Pomelo (see Citrus grandis). 

Poncirus trifoliata (trifoliate orange)-..-.------ 59 

Poplar (see Populus spp.). 

IPOPUALS SPP. (HOPIAL) a semeee = se sem eee el 12, 

106, 107, 108, 138, 180-183, 221 

alba (white poplar) .-.----- 181, 182, 221, 222 
balsamifera (balsam poplar)... ------ 181 

CONMHLENSIS: (arma tee ee ean 180 

COUT Ry ee oe eae oh oJ come 181 

dilatata ese cases tee ss asco see eee 181 

CUDNTTHCH Se a2 saes ascites eae oe 180, 181 

Lawrifoliassss eee ea See ee ee er 181, 221 

MROTUUSEND 2 roe eens Sree 181 

nigra (black poplar) .-..--.-.-------- 180, 181 

tremula (aspen)...--------- 29, 150, 180, 181 

DING UID as ee tale ete re eater teat 181 

Portulaca oleracea (purslane)...--.---------- 42,186 

Potato (see Solanum tuberosum). 

sweet (see Ipomea batatas). 

Prickly pear (see Opuntia spp.). 

Privet (see Ligustrum vulgare). 

Prosopis spp. (mesquite, algaroba)...-.------ 148 

CHAISE de eee rae Dosa hSBes JOO a EOE C 148 

Prune (see Prunus spp.).- 
IPRUUUS ISD Pleas ee aceite es etal ae 172-189 

(Henry) terse plete ete n= ate etait ein =e 17, 

20, 21,53, 109, 113, 129, 169, 
172, 173, 174, 175, 177, 179, 180 

(plum) =e eee aes 5,17, 20, 21, 
56, 105, 109, 111, 114, 166, 169, 172, 
173,174, 175, 176, 177, 178, 179, 190 

(OXUDS) saeseh eos se ae eee 172,173 

(Sloe) isso eA SE Sea ees 17,175 

armeniaca (apricot)... 2--- 525.22 ---=- 5, 

21, 24, 25, 114, 115, 166, 167, 172, 178, 179 

avium (sweet cherry)-.-.------------- 178 
cerasus (sour cherry). .-.-.-- 115, 178, 179, 180 

chamezcerasus (ground cherry) .------ 172 

domestica (plum) ..-..-.--..-- 45,172,178, 179 

insititia (damson plum).....-.----- 172,178 

laurocerasus (cherry laurel)..-..--.--- 178 

padus (European bird cherry)-..-.- 172,178 
DSCULGOCETUSILS steei- be eee Ate eer 178 

salicina (Japanese plum)........-- 113, 180 
spinosa (blackthorn)......----- 172, 178, 179 

ASCII AGES ILO OS PD ee teense arse seit arate teat 64 
MAL CTO TUE eco ayo aaletete nn ate tens ata 69 

taxifolia (Douglas fir).....-..---- 64, 65 
UP SUIT SPY =9 (SLA VEL) meet etme ete ete aaa 85, 

109, 112, 113, 114, 116, 117, 118, 131, 132, 200 
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Psidium catileianum (strawberry.guava)... 115,132 

guajava (guava)....--- 109, 113, 115, 131, 132 

POMISCTWIMN «225 sted oo aeons eee 131 

Pumpkin (see Cucurbita pepo). 

Punica granatum (pomegranate). ....--...- 112, 180 

Purslane (see Portulaca oleracea)..........--- 186 

Pyrus communis (Peary. ..-2---22 ce eae saa Syatute 

18, 19, 24, 105, 111, 113, 115, 129, 167-170, 174, 177 

Quercus spp. (oak).-..--.--------- 5, 12, 17, 27, 38, 53, 

105, 106,107, 108, 110, 121, 126, 
127,129, 133, 138, 150-155, 221 

(cork oak)... 53535055 See 151 

brant. 5.5. 2 PE ae Ee eae 153 

COSUENEGI(OLIO S232 F226 222 355-2 eee 153 

CERNISs 25s oc ele nc a ae ere ee ee 152, 153 

COCET ETO ou om a asls ase eee eee 152, 153 

GU AtAG 2: 5 32a ae ee 153, 154 

QTUPUNIL > 5 o52 Se cod onleesas eee 153 

ilex\ (holly oak)ssa sean eee 152, 153 

ilex:ballotas.. 222 ee eee eee ae eee 153 

INCUNGH SSI ease aa eee ee 153, 154 

lemellosa....5 toqscee ace tee oe eee 154 

lusilanicg: | £225. 328 sae: oe eee 152 

MOACEEONICA 8). 2 - Dobe face eee 152, 153 

montana (chestnut oak).........--..- 152 

NOTA = 220 eee Ce. eS See 152 

DAVUSITIS= 2. eee OS a ee 152, 153 

DECUNCWIAIG. | oo aa eee 152, 153 

TINUS) «2.50 oes cae oe aoe ee eee 153 

DPUDESCENB 1c coo. se She ee ee 152, 153 

robur (English oak).....------ 152, 158, 154 

SEMICOTDUOLIOn. Sa ae 23s eee pee eee 153 

SESSUI LOND. eases setenv eS 127,152, 153 

suber (Corkioase) a. 2 ee ee 152, 153 

(O20. 2 aso Tea RE ee ee 153 

Quince (see Cydonia oblonga). 

Quinine (see Cinchona spp.). 

Radicula armoracia (horseradish). -...--.--.- 91,138 

Radish (see Raphanus sativus). 

Rape (see Brassica napus). 

Raphanus raphanistrum (white cbarlock).... 187 

sativus (radish) --2-.--.--.-- 19, 187, 188 

Raspberry (see Rubus spp.). 

Rattan (see Calamus spp.). 

Reseda spp as estes 2 sored ae Sees 91 

Rhamnus spp. (buckthorn)... .-.----- 48, 107, 108, 138 

CIGLETMU Sia 820 oe ae bee 48 

PRONGUIOS co ss cose See ee eee 48 

Rheum rhaponticum (rhubarb)...-------- >.. 91,189 

Rhodondendnon Sppo.- -c. o-4- 7-2 a eee 129 

Rhubarb (see Rheum rhaponticum). 

IRAGVESSDD. <0 eau os ee eee ee ee ee 118-121 

(Currant) 2s esse 93,118,119, 120, 121 

(gooseberiy)=-62-=- eee 93, 118,119, 120 

(redscurrant)). -22-223-5- e 121 

alpinum (Alpine currant)..--..-------- 118 

nigrum (black currant, var. Baldwin).. 118 

Beleaeiouks 

Duteh).. 118 

Black Na- 

ples)zeeen 2S 

Lee’s Pro- 

aii eheeee 118 

rubrum (red currant): ---2-2-5.-----=-- 118 

SON GUAT OWI =o mie a eel 121 
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Rice (see Oryza sativa)........------.-------- 189 

Ricinus spp. (castor bean).....---....------- 85 

Roripa nasturtium (watercress).-.------------ 220 

VOR SDD), (OSC) pienso oie aterote rele se erel=r 5, 106, 107, 

109, 113, 121, 127, 129, 
150, 169,191, 192, 200 

(iea’TOS©)s.bes sos Sot emawscaee He 151, 192 

hil (hile eo. Hae sor SORE so oaeoS 191 

COIL (GOL TOSE) socie-)2ns = 2 == = 191 

levigata (Cherokee rose)-.--.----------- 192 

Rose (see Rosa spp.). 
apple (see Eugenia jambos). 

DRRTPAIN RTS 17) OAR) ET oP en re Se ee 211 

Rowan tree (see Sorbus spp.). 

ERONEY IO Ine tae eine ct ion wpe ciel = misi a = Siece Si 2 Sas 192 

Assam (see Ficus elastica). 
Ceara (see Manihot glaziovii). 

India (see Ficus elastica). 

Panama (see Castilloa elastica). 

Para rubber (see Hevea brasiliensis). 

silk (see Funtumia elastica). 
EALUUSUSD Dis ais a= sails vials aoe Sletes - cee 47,121 

@blkckberry.)s-s< 332 5-2e 2 8 47,188 

(oganiberry,) f= ssase cece ceviete ccs = 47 

(raspberry) 244-23 eee ee 47, 61, 188, 197 

eames SPP. (SOLTO!) cca gdeae ess ne tose 52,135 
Rutabaga (see Brassica campestris). 

Rye (see Secale cereale). 
Saccharum officinarum (sugar cane)..-------- 5, 6, 

34, 123, 160, 161, 189, 191, 197-208 
Sago palm (see Cycas revoluia). 

Sainfoin (see Onobrychis sativa). .........---- 66 

Sal (see Shorea spp.). 

RLIDCLO FENCUIELO S50 252 on aie Ae iawietnn ete 56 

DUSPP: (SALOW,) 32 crise ssh epee eclansicece:s 111 

(lover he es eee 6, 12, 107, 
108, 111, 128, 138, 151, 180, 221-223 

alba (white willow).................- 222, 223 

WRDYLON ICO es sisesa'c cs one Sans coees asin 222 

caprea (goat willow)............-..--- 222, 223 

CLEQO NS Oe nis niniee cae Se sble Has ashe eae 222 

fragilis (brittle willow) .......-.-..-.- 222, 223 

purpurea (purple osier)........-- 221, 222, 223 

EUDIRINT.. Seo conc 222, 223 

viminalis (osier Willow)........-.----- 221, 222 

GETS 583.0 = SS a Eee 222 

Sallow (see Salix spp.). 

ISIDESOUEISD Dee 2 see a/ac sce sacs eae 41 

Sann hemp (see Crotalaria). 

Sapodilla [see Sideroxylon (Achras) sapota]. 

Sarcocephalus esculentus...........-.-------- 116 

Santalum album (sandalwood)............-.-- 62 

MS CIUNLUS LC DETMENS a= sae oe eae ede are Ss 56 

molle (California pepper tree).......- 56 

Schizomeria ovata (white ash)..............-- 114 

Secale cereale (rye)..... 122,123, 124, 125, 126, 187, 193 
RIGGED See coh Sree 5 AoE eee MRS re he BAL oS as 203 

VSLELATT EE TOY ET 4 Lee ary che oe Se a 2 i Cm 85 

Service berry (see A melanchier sp.). 

DW CRETIESD Deena nen eee e ee een or = eee ee 92 

MeLeriai SP pense os oat nee ee ves e eee 187 

Shaddock (see Citrus grandis). 

Shallot (see Allium spp.). 

She-oak (see Casuarina spp.). 

BEMICLESD D2, 522s one erae ea ae eon eee 193, 194 

CUNT COONS Sse hn sterewe ae be fe ayamen 193, 194 
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I MeRA MAI Rh tacio ee ici A= pee SBE Saree 193, 194 

SHrUDS i oee Joes ecco eens a eee as 105, 131,172,211 

Sideroxylon (Achras) australe (black apple). 114,118 

sapota (sapodilla). 114, 115, 194 

Silk cotton (see Bombax malabaricum; Ceiba 

spp.). 

rubber (see Funtumia elastica). 

Silky oak (see Grevillea rodusta). 

Smupis spp: (Mustard) .-.-.--.-- 3-22 n- -oes «= 92 

Sissu (see Dalbergia sissoo). 

Sloe (see Prunus spp.). 

SOLAN RCO. ot cate nom as Seah eee 56, 92, 183, 217 

Solanum spp -.--------- mite amie e alae ae SS oey c 183 

»  capsicastrum (Jerusalem cherry).--. 115 

melongena (eggplant)... 86,95, 122, 216, 217 

tuberosum (potato)....-....-------- 5,61, 

135, 183-185, 214, 217 

Solidago spp. (goldenrod)-....-..--.--------- 104 

Sorbus spp. (mountain ash)... - 20,108,138, 149,177 

Sorghum (see Holeus sorghum). 

Sorrel (see Rumex spp.). 

Sour cherry (see Prunus cerasus). 

Sour sop (See Annona spp.). 

Soy bean (see Glycine hispida). 

Spelt (see Triticum sativum). 

Spinach (see Spinacia oleracea). 

Spinacia oleracea (Spinach) ..-...---------- 5, 42, 196 

Spindle tree (see Evonymus europ#us). 

Spondias spp. (Para plum)..-....-..------ 113, 164 

Spa Gobo amarillo) eee-2- eee 113 

mangifera (?) (jobo dela India)..... 118 

Spruce (see Picea spp.). 

Douglas (see Pseudotsuga taxifolia). 

hemlock (see T'suga spp.). 

Siberian (see Picea spp.). 

white (see Picea alba). 

Squash (see Cucurbita maxima). 

Star apple (see Chrysophyllum cainito). 

Sterculia acuminata (kola)-......-.--------- 109, 140 

BETA fro 22 ons dd ce ware erie = siete e slone 126 

Strawberry (see Fragaria spp.). 

Succory (see Cichorium intybus). 

Sugar beet (see Beta vulgaris crassa). 

Sugar cane (See Saccharum officinarum). 

Sunflower (see Helianthus spp.). 

Surinam cherry (see Eugenia uniflora). 

Sweet potato (see [pomea batatas). 

Swietenia marajani (Mahogany)...--------- 62, 142 

Sycamore (see Piatanus spp.). 

SHOUD SO Skea taA Bee sea se aasboose nose 27 

Tamarack (see Conifers). 

Tamarind (see Tamarindus indicus). 

Tamarindus indicus (tamarind).......------- 210 

Tamarisk (see Tamarir spp.). 

Ramone sop. (tamarisk) hice ase ees ae 211 

GOL COs oh. se eRe eee 211 

FULTUIVL LON Dane ae hae ae Steen nce 211 

Tangerine (see Citrus nobilis delicissa). 

Tapioca (see Manihot utilissima). 

Taraxacum officinale (dande ion)... .------ 135, 215 

TRS ISP Ps (CVCW) ete niee Hosen eel 223 

Tea (see Thea sinensis). 

rose (see Rosa sp.). 

Teak (see Tectona grandis). ’ 
Rectona gnandis (leaks) ae =. <ssaee ssa Se = zoe yilly 
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Page. 

MevIMUNAUG SPDs 2 = 22 2-2 sa.2 = ew cess tee eee 218 

DEW ened Jr25 <2 8 a aesioz Soe Sones 218 

catappa (winged kamani, tropical 

almong) qe ete eer soa eee 109, 115, 218 

Chebulas2ee 2 eee ec oc eee eee 115, 218 

tomentosa...-..--- eLuaact seers 218 

Dheaxsimensts (tea) meee. eee ee ee 59, 62, 162, 211, 212 

DITMISS <2 Sante Saas Sette oe eee ee be aee 212 

Pheoorom Gd: Spe sek atte a) jews elt tera 50,55 

CHCUO(CACAO) 2 Pelee. cece c's toe 50, 62, 

85, 109, 115, 116, 195, 211 

PREVERO Wen fOU. 35 ==. = a tae se = 2 = oie ast ee 115 

PRISte.. Saran ae aes Care ee Bas eae Mae nee 41 

Mors 2.0 Seo eee ea eee Asks 111 

"EH OLe, MWDIGOe eas <2 ae ene ae eee) aoe 169 

Phuyarspp-(arborvillee) sess ss essenes== === 25 

OPNICUN vas os 6 wif s et ciara seme 25 

OCCIDENTONISE es tise <0 dS ee ee 25 

Tilia spp. (linden, lime, basswood) .....---- 105, 
107, 108, 138, 141, 142, 150, 176, 221 

cordata (small-leaved linden).....-..-. 141 

CUNO DLR. = FIN eee ene ce ce ts eles 141 

GLUNGULONG a2 = Sas eA ee sae ee ee 141 

DOTUU OLS tea Soe te oe epee ee 14,141 

INIMIR ELS! & Sc Se eseatibe ee ete Poe OE 15,193, 213 

Timothy (see Phleuwm pratense). 

Tobacco (see Nicotiana tabacum). 

Tomato (see Lycopersicum esculentum). 

Moneaiheans Se ses I ee ES 37 

Toon (see Cedrela toona). 

Trifolium spp. (clover) .-.---.-.- 6, 60, 61, 184, 214, 220 

alecandrinum (Egyptian clover, 

XBESCOID ene rere etter te Stk 44 

[OOOO ETS SFIS SS SE AA 165 

Pniicui spp (CMmmens: on=-seces ee eee = 122, 220 

OLE EE SR tty eae eae cia = Epi asa peuae 

Saliva (Spe) so... -a2 oes: 122, 124, 220 

SOUPDUTO A NVELOM UN Os Meee lee ee a Sian Chelate oF 

122, 123, 124, 125, 126, 187, 220 
Tropzolum spp. (nasturtium)............--. 215 

Tropical almond (see Terminaiia catappa). 

Usuge. spp. (Hemlocka) Meet sheeeee sees ye. ek 64,135 | | 

PLANT INDEX. 

Page. 

TMUApAISPPA CML) petee oe sk aoe ess eee se ss 183 

Tuna (see Opuntia.spp.):..22..--+-----S6---- 185 

Tur (see Cajanus indicus).........----------- 37 

Turnip (see Brassica rapa). 

UMUSISDPea(OlM) tee. =) =. 2 see e ks ec cee one et wane 55, 

95, 96, 105, 106, 107, 108, 127, 138, 176, 221 
Spacorkrelum) S25. nae a eee ea = <2 = 96 

campestris (English elm).........---- 95, 96 

MONTE O ano SA ae ee eens 96 

Umbrella tree (see Melia azedarach). 

Mexican (see JZ'erminalia cat- 

appa). 

Vaccinium spp. (whortleberry)....---------- 20 

Vachellia farnesiana (see Acacia farnesiana). 

GZ DALT TULL S OD atsiete's =~ <= 2a. = cine leer eee 5, 219 

VADURMILTINILUS - 2... -.. +2222) seem 219 

WRCIQISD Ps rcc:s 5-- -- -2c0cles ee eedae eee 36 

FOG HLOAG PECAN) =.= sees 35, 36 

SEDWM = =) 0 82 52 3 cee | ace a eee 36 

Vigna wnguiculata (cowpeas).....------ 36, 37, 38, 91 

Vines (see Vitis spp.). 

Vitis spp. (grape, vine)-.---- 5, 6, 15, 24,109, 127-131, 

150, 191 

zstivalis (bunch grape).....-..-.------ 127 

arizonica (cation grape).-...--......---- 127 

carinthiaca 1s 22. ee ne eee 127 

VESUVIONG: =. os) 32 sade See ee 127 

DUN ET OD \(2TAVC) ae eee eee 115, 127, 130, 131 

Walnut (see Juglans spp.). 

Watercress (see Roripa nasturtium). 

Watermelon (see Citrullus citrullus). 

Wattle, black (see Acacia mollissima), 

Wheat (see Triticum sativum). 

White ash (see Schizomeria ovata). 

Whitethorn (see Mespilus spp.). 

Whortleberry ( Vaccinium spp.).-.-...-.------ 20 

Wild tiriits 222.3332 2 es eee 112,116 

Willow (see Salix spp.). 

Wamst 2.) 5:95 2nd dae eee 122 

Yew (see Tarus spp.). 

Zea mays (corm, maize) see eee ee ee... 6, 84, 

85, 122, 123, 135, 142,189,197, 200, 203, 208, 214 
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