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ey EXPLANATORY NOTE 
‘Part One (pages 7-14 is an introductory discussion of the 

insect problems that confront the floricultural industry in Illinois and of 

the general principles on which most efforts to solve these problems 

are based. 

Part Two (pages 15-101) deals individually with the harmful 

insects and other pests against which the florists in this state have to 

contend. The crops grown in greenhouses are arranged in alphabetical 

order, as shown in the following Index to Names of Crops, and the 

pests attacking each crop are listed under it, also in alphabetical order, 

their common names being used for this purpose and their scientific 

names being given in footnotes. Numerous illustrations are included, 

to show the appearance of the pests and examples of their work. 

Part Three (pages 102-111), on fumigants, insecticides, and 

appliances, contains general directions for the use of the control meas- 

ures recommended in Part Two for the protection of each crop against 

its pests. 
An Index to Common Names of Pests will be found on page 111. 

For further information on any pest, the greenhouse operator is invited to 

communicate directly with the entomologists of the State Natural History Survey 

at Urbana, who are always glad to help the operator in any way they can, par- 

ticularly in the identifying of insects and in the improving of control methods. 

Whenever there is any doubt about the identity of a pest, specimens of it and 

also of the injured parts of the plants should be supplied. The best way to send 

these specimens is in tin boxes or mailing tubes. If enclosed in envelopes, they 

are very likely to be smashed in the mail and mutilated beyond recognition. 

Every effort is made by the entomologists to render this service as promptly as 

possible. 
This manual is being issued at present in a limited edition, for it is to be 

revised—to keep pace with advances in entomology and in greenhouse practice— 

and reissued with better illustrations of some of the pests and their work. 

Florists can be of great assistance by offering corrections and suggestions. 

It is planned to issue a separate circular on the subject of pests attacking 

vegetable crops grown under glass, which are omitted here so as not to make the 

present circular too bulky. 
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INDEX TO NAMES OF CROPS 

A D 

Acacia»... >» > + +,.-- 13.) Daffodil, sce Bulbeupale: 

Pca pha Ns ae epee LO Daisy, see Marguerite, p. 64. 

Achyranthes. . . - 15 | Delphinium, see Larkspur, p. 64 
Adiantum, see Baila p- 66. Dianthus, see Carnation, p. 22. 
Ageratiiim) (Sect a: . . . 16 | Didiscus, see Lace Flower, p. 64 
Alternanthera 18 Dracaena . ivaantine feo 
Alyssum, see Sweet ‘Aieeuns p. 87 
Amaryllis, see Bulbs, p. 19. E 

Antirrhinum, see Snapdragon, p. 86 | Faster Lily, see Bulbs, p. 19. 

Asparagus 18 Euphorbia ) : ote 56 
Aspidistra 18 
Aster 18 F 

Astilbe, see Spitnee: p. 97, 
i ae 18 Ferns 56 

Feverfew . 61 

B Ficus 61 

Bedding Plants 19 Forget-me-not a 
Beeone 19 | Freesia 61 
meine 19 | Fuchsia 61 

Cc G 

Cactus . 21 | Galtonia, see Bulbs, p. 19. 

Calceolaria 21 | Gardenia . 4 aie 61 
Calendula 21 | Geranium 62 
Calla 22 | Gerbera 63 
Camellia 22 | Gladiolus . 63 
Candytuft 22 | Gloxinia 63 
Carnation 22 

Cherry 28 H 
Se ae Halingrooe 63 
ineraria . 
rcs 50 Hyacinth, see Bilths! p. 19. 

Coleus . 50) | tenons - 
Crassula 51 

Croton 52 J 
Cyclamen . 52 | Jerusalem Cherry 64 

Cyperus, see United Pine p. 99 
[4] 

Jonquil, see Bulbs, p. 19. 



Index to Names of Crops 3 

L 

Meeewiower.) . . 0.0. 4 OA 

2 0T ern 6. 

Parksput.. 64 

Lathyrus, see Swed Peat p- 89. 

Bemon) 2... ete se OEE 
Lily, see Bulbs, p. 19. 
Mupgiener eS OA 

M 

Marguerite .. . oe apr OF 
Mathiola, see Stock, p. _ 87. 

Mignonette . . . 64 

Myosotis, see orate -me-not, p. 61 

N 

Narcissus, see Bulbs, p. 19. 

O 

Miseurieee ta 65 

Pe 

PMs. 2. Ss 3 gt 66 

Pandanus. . . aC he 169 

Pansy, see Viste: 3 p. 101. 

Pelargonium, see Geranium, p. 62 

Periwinkle, see Vinca, p. 99. 

Peturitas +: .. 2-769 

Piqueria, see ee p- 87. 

erscteeeerr es 2828 is" 3. 69 

BtMMGesE oe Ghat fs he» ,, 6D 

R 

Reseda, see Mignonette, p. 64. 

PeeWee ie S69 

Ss 

Oe yk) a SEN ees mum AE 

Sanisevicnia’. au aru, caw tet oe Oe 

pehizanthas: 6. ey an! BA 

Sinikise ty Se ea) eae) Oe 

Snapdragon . . 86 
Solanum, see Cherry, p- 28. 

Spiraea ae fa LL SOM 

Stevia 1) Send 87 

Stock, see Sweet Alpacas ps 87 
Sweet Alyssum, Stock, and 

Wialltlewere uaa. os Ue ke OA 

SWeerincat misc tc Senge Sore i ee) 

Al 

Telanthera, see Alternanthera, p. 18 

Tulip, see Bulbs, p. 19. 

U 

Umbrella Plant . 99 

V 

Werbenain to tp hs ees a eae OO 

Witniee: tei 8: Ne alee 99 

Violet and eee > 201 

W 

Wallflower, see Sweet Alyssum, p.87 

Zz 

Zantedeschia, see Calla, p. 22. 



Fig. 1. Screened ventilators used in propagating houses in Illinois to aid 

in keeping out insect pests. 



PART ONE 

THE INSECT PROBLEM IN THE GREENHOUSE 

Floriculture in Illinois is an industry of considerable magnitude. 

From a small beginning in 1845, when the first greenhouse in the state, 

a 50-foot lean-to, was erected on the site now occupied by the Chicago 

post office, the industry has developed more or less steadily—keeping 
pace with the increase in population and wealth in the Chicago region 

and throughout the state—until at present the total area under glass 

exceeds 20,000,000 square feet, or more than 460 acres devoted to the 

production of flowers and ornamental plants. The actual investment 

in greenhouses ‘alone (exclusive of the value of the land) is estimated 

at $20,000,000 and the crops grown in them are valued at more than 

$20,000,000 a year. These facts easily place Illinois as the leading 

floricultural state in the country. 
The chief center of the industry is in Cook County, where 70% 

of the total area under glass in the state is said to be located. Other 

large centers are at Pana, Lincoln, and Rock Island; and smaller centers 

are widely scattered, for every town of more than a few thousand pop- 

ulation has at least one greenhouse establishment. 

Roses, chrysanthemums, carnations, and sweet peas are the major 

flower crops, roses alone making up about half of the cut-flower trade. 

The minor crops, however, are always increasing in number and im- 

portance, to meet the modern demand for variety and novelty. 

DAMAGE DoNneE By PESTS 

Along with the growth of the industry there has been an increase 

in the damage done by insects. Many pests that once were of only 

local importance, such as the CHRYSANTHEMUM MIDGE and the Rosz 

MIDGE, have become generally distributed over the state and have proved 

very destructive. The cycLAMEN MITE, which was practically unknown 

a few years ago, now causes an average loss of 20% of the whole 

cyclamen crop. One grower in the Chicago district has lost as many 

as 200,000 plants in a single year as a result of the work of this one 

pest. New problems have been presented by the introduction of alien 

pests, such as the BULB FLIES and various SCALE INSECTS which have 

been brought into Illinois from time to time and have occasioned heavy 
losses to purchasers of infested stock. A new MEALYBUG has recently 

become established in Illinois and threatens to become one of the 

[7] 



8 The Insect Problem in the Greenhouse 

major pests of chrysanthemums. Moreover, native pests, includ- 
ing several species of APHIDS, THRIPS, MEALYBUGS, ROOT WORMS, and 

SYMPHYLIDS, have been adopting cultivated crops in preference to 

their natural, or wild, hosts. A recent pest of the latter kind is 

the SYMPHYLID known as the GARDEN CENTIPEDE. In one establishment 

near Chicago SyYMPHYLIDS of this species caused the complete destruc- 

tion of crops in 1928, resulting in a financial loss of $16,000. 

In the state as a whole, the total damage done by insects and other 

injurious forms of animal life is estimated at present to range from 
10% to 25% of the value of all the flowers and ornamentals grown 
under glass. Assuming 15% as a fair average reduction, we can safely 

say that the annual crop would be worth $3,000,000 more than it is now 

if the industry did not have to pay tribute to these pests. 

No crop is without its pests, and some have a dozen or more, so 

that the grower must be on his guard day and night through the grow- 

ing season and even, throughout the year, in order to prevent all his 

profits from being literally eaten up by one or another of these insidious 

enemies. Now the roots are attacked, now the stems and leaves, and 

now the flowers themselves. Sometimes only a few plants may be 

injured ; again a whole crop may be wiped out. It is probably true that 

no single operation in the greenhouse yields as large returns as that 

which checks the depredations of insects, since any one of the major 

pests would be able to destroy a crop, commercially, before it couid be 

matured if no control measures were applied. 

Purpose oF Tuts MANUAL 

In the face of such dangers it is necessary for the operator to have 

a knowledge of the insects and to make timely use of fumigants, sprays, 
and dusts. Efficiency requires that the methods in use against the es- 

tablished pests be constantly improved, that new methods be devised 

for use against the recent invaders, and that the cost of control opera- 

tions be reduced as much as possible. 

It is hoped that the information given in this manual will aid 

growers throughout Illinois in identifying and controlling whatever 

kinds of pests threaten their crops. This information is based on the 

practical results of investigations carried on during the past seven 

years at Urbana and in the Chicago district. Every pest described 

herein has been observed at work in Illinois greenhouses, and the control 

measures recommended have been successfully used by florists cooper- 

ating with the writer. Illinois has a unique history in regard to the 

study of insects, largely through the uninterrupted work of the state 



Aids to Control of Pests 2 

entomologists during the past 60 years, and the writer has drawn freely 

upon the vast store of facts found in the records of their work. One 

paper in particular, a report on greenhouse insects by J. J. Davis, pub- 

lished in the 27th Report of the State Entomologist, 1912, has proved 

especially valuable in the preparation of this manual. 

Arps To ConTROL OF PESTS’ 

The cost of insect control in the greenhouse can be greatly reduced 

if more attention is paid to preventive measures, in addition to the 

general practice of applying insecticides and fumigants. The following 

matters are worthy of constant consideration from this point of view. 

Exclusion. A number of pests can be kept out of the greenhouse 

more easily than they can be controlled after they are once inside. 

Always look for insects on plants transferred from the field and on 

plants received from other establishments or taken in as boarders. Do 

not accept plants with deformed, rolled, or tied leaves, or with blotchy, 

discolored leaves; nor those with swoilen areas on stems and leaves, 

such as the galls caused by the CHRYSANTHEMUM MIDGE; nor those with 

deformed flower buds or streaked petals. Again, it is advisable to exam- 

ine the under sides of the leaves with a hand lens in order to discover the 

eggs of mites and other pests not easily noticed by a general inspection. 

The roots, also, should be examined closely, for they may harbor EEL- 

WORMS, ROOT APHIDS, SYMPHYLIDS, etc. 

When soil is to be brought into the greenhouse, the root systems 

of the various plants and weeds that have been growing in that soil 

should be carefully inspected for several kinds of pests: GARDEN 

CENTIPEDES may be observed running rapidly among these roots, seek- 

ing to hide themselves when exposed to the light. If the roots appear 

to have been chewed, WHITE GRUBS Or WIREWORMS may be fourid in 

the soil. If the roots are swollen or hypertrophied, a closer examina- 

tion of the crushed roots under the microscope may reveal the presence 

of EELWoRMS. Finally, the use of the microscope or hand lens on 

samples of the soil from various parts of the field may reveal insects 

that would otherwise pass unnoticed. 

A barren strip from ten to twenty feet wide, entirely encircling 

the greenhouse, is a great help in excluding insects, particularly those 

that otherwise would find breeding places there in grass or other vege- 

tation. Some florists have found that it is a good investment to cover 

the ground with concrete for a distance of fifteen feet from the house. 
Very few, if any, insects will crawl across such a strip of bare ground 



10 The Insect Problem in the Greenhouse 

or concrete. Thus the invaders are limited to the flying forms, and 
these in turn may be excluded by screens. 

Screened ventilators and doors, no doubt, will be standard equip- 

ment in greenhouses of the future. Wire screens with fourteen meshes 

to the inch will exclude LEAF TYERS, LEAF ROLLERS, TARNISHED PLANT 

BUGS, BEES, the adult: forms of the CABBAGE LOOPER, the CORN EAR 

worm, the STRAWBERRY ROOT WORM, and all cuTworMs, as well as many 

APHIDS and some other insects. Any fixed screen over the ventilators, 

however, will collect and hold dirt unless some provision is made for 
cleaning. The study made of this problem up to the present time does 

not warrant making definite recommendations. 

Extermination. Although the extermination of pests already en- 

trenched in a greenhouse is often difficult and sometimes impossible 

while the crops are growing, heavy fumigation with cyanide when the 

house is empty will kili off all kinds of insects for the time being. In- 

sects breed rapidly under the ideal conditions afforded to them in the 

greenhouse, so that simply reducing their numbers gives but temporary 

relief. The greatest possible thoroughness, therefore, is necessary in 

all efforts at extermination, whether cyanide or some other fumigant is 
used. (Directions for fumigation are given in Part Three of this 
circular. ) 

Sanitation. Many insects seek out trash and rubbish under the 

benches and sometimes even on the benches, as a place in which to hide 
while resting or changing from one stage to another. The removal of 
all such trash is an essential part of greenhouse sanitation. Similarly, 

weeds and discarded plants should not be allowed to grow under the 
benches or along the walks, because they often harbor pests. Standing 

pools of water, dripping gutters, and needlessly exposed steam pipes in 

close proximity to growing plants, not only make it difficult to maintain 
proper temperature and humidity, but also encourage the development 

of certain pests that thrive under very warm and moist conditions. 
The avoidance of these unsanitary nuisances will aid materially in the 
unrelenting campaign that must be carried on against the insect enemies 

of greenhouse crops. 

Natural agencies, including climate, weather, diseases, parasites, 

etc., which play an important part in the abundance of insects in general, 

often aid the florist in ways he may not recognize because they are 

hard to trace. Generally speaking, the conditions within the greenhouse 
afford an ideal environment for the development and reproduction of 

insects. Nevertheless, whenever any injurious insect is abundant out- 
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doors, it is then much more likely, to become a serious pest within the 
greenhouse than at other times. Climate and weather are very im- 
portant in this respect, inasmuch as severe winters or successive periods 

of freezing and thawing make it very difficult for overwintering forms 

to survive, excessive rainfall or lack of rainfall may influence the 

abundance of other forms, and variations in temperature and humidity 
have definite effects on the abundance of most insects and on their 

rate of reproduction. Various diseases to which insects are subject may 

also reduce their abundance or interfere with their reproduction. Para- 
sites and predators sometimes hold certain pests in check. In the green- 

house, however, the sprays, dusts, and fumigants that are used against 

the pests are often more effective against their parasites and predators. 

Consequently, the natural enemies of harmful insects are never numer- 
ous within the greenhouse with the exception of a few weeks or months 

in mid-summer and are usually of little avail in the control of the pests. 

At the present time an attempt is being made in Illinois to introduce 
into the greenhouse important insect parasites by artificial means. 

BENEFICIAL INSECTS 

There are several kinds of beneficial insects that deserve special 

attention here. The more important ones living as parasites and preda- 

tors on the pests with which we are concerned have certain distinguish- 
ing characteristics and markings. The grower will do well to become 

acquainted with them and protect them whenever possible. 

PREDATORS 

A predator lives independently of its victims—during the intervals 

between meals—and feeds upon many insects during its period of de- 
velopment. The useful work of birds, toads, and several other higher 

forms of animals that eat harmful insects is well known. Among the 
many kinds of predatory insects the following are more or less effective 

as factors in the natural control of greenhouse pests: 

Several species of LADYBIRD BEETLES,’ sometimes called LADYBUGS, 

which are often seen crawling over plants infested with “GREENFLIES,” 

or PLANT LICE, rank among the most important enemies of various 

pests. They feed on APHIDs, SCALES, and other small insects and on 

the eggs of larger insects. Most of these beetles are entirely beneficial 

and do not feed on plant tissue. They are smooth, oval beetles, up to 

¥4 inch long, quite easily recognized by their hemispherical shape and 

conspicuous markings. Their color may be red, brown, tan, or yellow 

1Members of the family Coccinellidae. 
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with black spots; or black with red or yellow spots. The young, which 
also move about actively on the foliage, are none the less beneficial, 

although they usually are not recognized as friends by the florist. They 

are, of course, somewhat smaller than the adults, and they have six 

prominent legs on the fore part of the body, which is covered with wart- 

like swellings or with spines and is brightly marked with red or blue 

Fig. 2. Adult and larva of ladybird beetle. They 

feed on small insects and the eggs 

of larger insects. 

or yellow. A closer examination will show their 

rather prominent, pincer-like jaws. As one grower 

remarked when shown them for the first time, 

they “look like young alligators.’”’ Unfortunately, 

they also have parasites which feed upon them 

and destroy them. Fig. 3. Syrphid larva, 
Many species of SYRPHID FLIES” are bene- greatly enlarged. 

ficial because they also ravenously devour APHIDs. 

The larvae of these flies are slug-like in appearance, having no distinct 

head or legs, and they grow to a length of 34 inch. They are reddish 

to yellowish and are spotted or mottled with brown or black. Their 

bodies, which are fleshy, taper to a rather sharp point at the head. 

They are often seen in the midst of a colony of aApHips. Each larva 

inserts its head into an APHID and often swings the fore part of its 

body around in the air with the apHID waving thereon. It thus sucks 

out the contents of the apHtp’s body and then attacks a fresh specimen, 

sometimes at the rate of one a minute. Adult SyRPHID FLIES are not 

easily identified by the casual observer and are neither beneficial as 

insect feeders nor harmful as plant feeders. They appear like bees, 

wasps, or flies of varying sizes, frequenting flowers where they feed 

2Members of the family Syrphidae. 
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upon the nectar and pollen. Some species make a humming sound in 

flying, while others hover silently in one place in the air, suddenly dart- 

ing away a short distance to resume their hovering. Not all species 

in this family prey on pests, but the slug-like larvae found in the midst 

of colonies of APHIDS, or “GREENFLIES,” may be recognized as beneficial. 

Other kinds of predatory insects that are of value to the green- 

house operator include a species of CENTIPEDE® that holds injurious 

MILLIPEDES in check, various GROUND BEETLES‘ that feed .on some 

of the smaller CATERPILLARS in the fall of the year, and several 

APHID LIONS, Of LACE-WING FLIES,” that attack apuips. The eggs of 

these LACE-WING FLIES are supported on long, hair-like pedestals, and 

the larvae have the same general appearance as those of the LADYBIRD 

BEETLES. . 

PARASITES 

Insect parasites, in general, are very small, and most of them live 

inside their victims, at least during their period of development. Some- 

times as many as several thousand parasites of one kind emerge from 

a single host larvae that is little more than an inch long. Other para- 

sites are external, living on their hosts instead of inside them. 

There are many species of PARASITIC wasps® that attack harmful 

insects. Caterpillars parasitized by them may be recognized by their 

lifeless, contracted bodies, which bear marks where external parasites 

have fed upon them or where internal parasites have emerged from 

them, often with small white cocoons on their bodies or nearby. Para- 

sitized APHIDS, or “GREENFLIES,” may be recognized by their bloated, 

lifeless appearance, their uniform tan color, and the round exit holes 

in their backs caused by the emergence of the parasites. Besides 

APHIps and the larvae of various LEAF TYERS and the CABBAGE LOOPER, 

other kinds of pests including curworMs and SCALE INSECTS are held in 

check by these parasites, both inside and outside the greenhouse. Their 

work inside is of most value during the fall months. Briefly, their 

method of attack consists of laying one or more eggs in or on the body 

of the host. When the young hatch, they feed on the host, either 

externally or internally, and eventually kill it. For example, one species 

of BRACONID wasp" is frequently effective in checking the larvae of 

the GREENHOUSE LEAF TYER in the fall months. The small, white co- 

coons of this useful species are readily seen within the folded leaves, 

2 Lithobius forficatus L. 
4Members of the family Carabidae, particularly Pterostichus permundus Say, 

P. lucublandus Say, and some others. 
5 Members of the family Chrysopidae. 
6 Hymenoptera of several families, particularly the Braconidae, Chalcididae, 

and Ichneumonidae. 
™ Microgaster epagoges Gahan. 
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usually near the dead and dried bodies of the LEAF TYER caterpillars. The 
tiny adults, however, after emerging from their cocoons, are easily 

killed by cyanide or nicotine fumigations, so that their effectiveness in 

the greenhouse is quickly brought to an end. Parasitic wasps of the 
genus Trichogramma are being used in experimental work in Illinois 

for the control of several kinds of pests not only in fields and orchards 
but also in greenhouses. ; 

PossisLE Future PEsts 

Fortunately, the EUROPEAN CORN BORER® and the JAPANESE BEETLE,° 

two widely advertised pests that have been recently introduced into the 

United States, are not likely to prove troublesome to florists in Illinois 
when they invade this State, for they have done practically no damage 

in greenhouses in regions where these pests have already become estab- 

lished. The corn BoRER has been known to attack chrysanthemum, 

gladiolus, zinnia, aster, dahlia, and a few other kinds of plants that 

belong in the list of greenhouse crops, but it has not shown much tend- 

ency to work under glass in other states and probably will not do so 
here. Neither does the JAPANESE BEETLE threaten to be of any im- 
portance as far as greenhouse crops are concerned, though it is almost 

omnivorous and has been reported to feed on ferns, cannas, zinnias, 

petunias, geraniums, violets, etc., in regions where it is abundant. It 

skeletonizes the leaves of many plants and chews the flower petals in 
much the same manner as our native ROSE CHAFER,’° but it is primarily 

a pest of nursery stock as far as the growing of ornamentals is con- 

cerned. 
Many other insects, however, that are known in Europe, Asia, and 

other parts of the world might cause serious trouble to American florists 

if they were to become established here. Since there is constant danger 

that some of these foreign pests may be brought into this country acci- 

dentally, in spite of the most careful inspection of imported stock, florists 
need to be always on the lookout in order to apply control measures 

promptly enough to prevent the new invaders from becoming estab- 

lished. For this reason it is urgently recommended that any unknown 

or suspicious insect found to be causing damage in greenhouses in 

Illinois should be sent at once to the entomologists of the State Natural 

History Survey at Urbana. 

8 Pyrausta nubilalis Hb. 
® Popillia japonica Newm. 
1 Macrodactylus subspinosus Fab. 



PART TWO 

Ske RE NHOUSE PES ES IN ILLINOIS 

In the following alphabetical list of flowers and ornamental plants 
grown in greenhouses in Illinois, all the pests known to attack each 

crop are listed by their common names in alphabetical order, and each 

pest is discussed at some length under the crop on which it is normally 
most abundant and destructive. Each section dealing with a major crop 

is introduced by a brief statement of the relative importance of the 
several pests attacking that crop. 

The discussion of each pest consists of three parts: first the injury 
done by the pest to the crop in question and to any other crops it 

attacks ; second, the control measures recommended against it; and third, 

its life history and habits. This order of topics is followed because 

the grower most often notices the injury to the plants before he dis- 
covers the pests at work, and he usually wishes to know at once what 

can be done to control the pests. Since the successful use of control 

measures will often depend upon his understanding of the insect’s way 
of living, he will be interested also in the notes on its life history and 

characteristic habits. 

For the convenience of the reader, page references are given after 

the names of all pests that are listed but not described in connection 
with each crop, so that he may be guided directly to the discussion of 
these pests under the crops on which they are most often of major 

importance. The control measures recommended in each instance are 

applicable to other crops attacked by the same pest, unless otherwise 

stated. 

AcAcIA PEsTs 
Aphids: tor Plant ices sic seus <=: cc's aucrcvane oot ovelass p. 89 

FRGEAESDIGEMS ercrctslo miei avcdeislaleioictatetste tyelay<) alanis efeyerate)te o p. 75 

Scalerlinsects) ej. aici ststevsuels ee ee Neo oletelerels siecle s p. 59 

ACALYPHA PESTS 
Mealy bugs cia ssvec ose etevete crits lage die alensd ds Biles p. 50 

MSCAlSe IMBECES! Pere cce, cuaie.a; nia\0 cs. ncner sve ear a\e: wlaseic’ sieceie p. 59 

MIGEATEUDD Stay ctoict tote tcPoreteicle chore: ancl svepsie (oi sip: & wie ee: d/o he fopstions p. 46 

ACHYRANTHES PEsTS 
Cyclamen TMiibe arse see ie bro ob acl! ocslsyepese oot haces p. 38 

Red SpIGersiisrert-teieiearetereteysisticicts st chi ch aiskonehctals axe p. 75 

MUMAP HS a cfeseraytyolsistet er Youve eiclcnejareveicce ho a aie steve) dayepes p. 46 

[15] 
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ADIANTUM PeEsts, see Patm PEsts, p. 66. . 

AGERATUM PESTS 

Ageratum plants are subject to severe attack by WHITE- 
FLIES, RED SPIDERS, and the GREENHOUSE LEAF TYER. The in- 

jury done by the WHITEFLIEs is described below, together with 
recommendations for their control and notes on their life 
history and habits. The GREENHOUSE LEAF TYER and RED 
SPIDERS are discussed under chrysanthemum pests and rose 
pests, respectively, because they are more often found on those 
crops. Ageratums are also attacked at times by the CABBAGE 
LOOPER, CUTWORMS, and MEALYBUGS, and information on these 
pests will be found on the pages indicated by the numbers in 
the following list. 

Cabbage ‘Looper’ a: acto soe heres oe = cry ese p. 22 

GUEWORINS® ee oes ie nieve cots eke e's ste che one sucteue atone p. 36 

Greenhouse Leaf Tyer.................-ece00: p. 39 

Mi@allybugs ii. or. cye e < ciclsne o cuala eo) a) cvs, shaven oben toneratee p. 50 

Red! Spiders sc.6c sich te ahicatet le. SHS AIS ene p. 75 

WHITEFLIES 

Among the many crops attacked by WHITEFLIES in greenhouses in 

Illinois, ageratum is usually the most seriously injured. Others often 

damaged are coleus, begonia, lantana, calendula, geranium, salvia, and 

fuchsia. None of these preferred food plants can safely be grown 

under glass in this state without the employment of measures to control 

WHITEFLIES. Of the several species found in greenhouses, the most 

common one is called the GREENHOUES WHITEFLY," and the others have 

practically the same appearance, life history, and habits, so that they 

need not be considered separately. The tiny, four-winged, powdery 

adults, about 1/16 inch long, are readily detected at rest on the under 

sides of the leaves. When disturbed, they fly for only short distances 

and settle down again immediately. If numerous, they rise in miniature 

white clouds. Close examination of the leaves will reveal the young— 

motionless, oval, flat, scale-like, pale-green larvae and pupae, less than 

1/25 inch in length, with fine waxy threads of various lengths radiating 

from the body. 

Injury. Both the adults and the larvae feed on the leaves by 

sucking the juices from them. Infested plants become yellowed, wilt, 

and finally die. The plants are also rendered unsightly because of the 

sticky substance that is excreted by the larvae and pupae. This sub- 

stance is difficult to wash off, collects and holds dust and dirt, and 

1 Trialeurudes vaporaricrum (Westw.). 
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affords ideal. conditions for the development of sooty fungus, which 

forms black patches on the leaves. 

Control. Repeated fumigation with cyanide is the best means of 

control of WHITEFLIES. Calcium cyanide, used at the rate of 14 ounce 

to 1,000 cubic feet of space, will kill the adults in the average house. 

Since some houses are not as tight as others, it may be necessary to 

increase this amount somewhat. The immature stages, however, are 

very resistant to such dosages as the tender host plants will stand, so 

that one fumigation cannot be expected to eradicate these pests. Since 

they spend about two weeks in the pupal stage before they emerge as 

adults, the infested plants should be fumigated about every two weeks, 

or as soon as a new lot of flies appear and before they begin to lay 

their eggs. Directions for using cyanide will be found on pp. 102-105. 

Fig. 4. Whiteflies on Gerbera. The powdery adults of 

this insect are recognized by most growers. 

If cyanide cannot be used, the sprays recommended for the control 

of MEALYBUGS (p 50) will be found to have some value as a control 

measure, but spraying should not be relied upon to clean up an infes- 

tation. 

Life History and Habits. WHuITEFLIEs are very prolific, each female laying 

more than 100 eggs, and a complete generation requires only 5 or 6 weeks. The 

eggs, which are scarcely visible to the naked eye, are attached to the under side 
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of the leaf by means of short stalks. They hatch in 10 to 14 days. The nymphs, 

or larvae, do not move from the leaf where they were hatched, but feed in one 

place for about a month, molting four times, and then becoming pupae. About 

two weeks later the adult flies emerge and begin egg-laying at once. The gen- 

erations overlap, so that all the stages in the life history—eggs, larvae, and 

adults—may be found at one time on the same plant. 

ALTERNANTHERA PESTS 

Red Spiders .........ccccccccccccsccecscceces p. 75 

Scale Insects infesting alternanthera belong chiefly 

to two species, the HEMISPHERICAL SCALE and the sorr BROWN 

SCALE (Dp. 60). 
THRIPS. hoe sender sepite ee Slee oe eee p. 46 

Atyssum Pests, see Sweet Atyssum PEsts, p. 87. 

AmarvLuiis Pests, see Bus PEsts, p. 19. 

ANTIRRHINUM PESTS, see SNAPDRAGON PEsts, p. 86. 

ASPARAGUS PESTS 

Aphids, ‘or Plant ‘Eicet i. 23.7 oi. 4 sees epee p. 89 

Centipedes, see Symphylids..................4. p. 96 

CUEWORIMS ico olnictcis cobs sirslsielte oe seis geen p. 36 

Greenhouse Leaf Tyer....................2008- p. 39 

Mealybugs S203 vr - - oijs es ce oeia get ero cues rye ee p. 50 

Millipedes ...........cccccccccencccces sisiel sictsiele p. 92 

Red Spiders. .u%c. 502. 6 3 ahem cine © 5 =e eee p. 75 

Seales insects =: cise «occ oeuelsiotele we olele stereos tcretens p. 59 

SowWDUGS ser eiersietersre oleic teketelelateiebstar-kelevol ietevae aiete p. 95 

Symphiylitise «0a... eave cits mes pee tetera ie yan p. 96 

ASPIDISTRA PESTS 

Seale Insects menace meee cer aereniotcisreiers ate p. 59 

ASTER PESTS 

Aphids, p. 89; see also Root Aphids.............. p. 94 

GUEWOrINS Anse ee Pee Sete oe teas ceotaterauscetors p. 36 

(EPEC) yHS . SoooeeedoncodecooupoupadabdoouCs p. 38 

Greenhouse Leaf Tyer..............+-.2eeeeees p. 39 

‘Red Spidersii tse.) 54 me a aetes a +s els 2 nes naiots p. 75 

SPIE s . Skt sche siew Seis al teNePh eG Glave a tetein yn ade ar rnit len p. 46 

AsTILBE Pests, see SPIRAEA PEsts, p. 87. 

AZALEA PESTS 

Red Spiders ..... er &, at aR p. 75 



Bulb Pests 19 

BEDDING PLANT PEsTs 

Aphids, or ET at ee a oct errtic aio aiee Gah Ae. cone p. 89 

Gabbage: Looper) s)- ccc 10's 1s acvertelcle cietnterae sre p. 22 

OEWORIM SU chste ciel sicta, oleiclare ers. staledsievein s: cletalsitiera tere ore p. 36 

Cyclamen Mite, (p. 52). Control measures....p. 62 

SOM CIE Bot Seudocce oeboougeoseee Cudads soon bS p. 90 

MASSMODPEMS 0. =) <relaislevapel aie) 9 1s) haley wieka) | a] siesebet hse ore p. 38 

Greenhouse Leaf Tyer................-.0ee00- p. 39 

Mealy DU GS earn cicrcis oPele eielas che sctckerone, $e sin aie, see sia e iotete p. 50 

Millipedes ..........000. sgocesgsocengs sooad pod nee 3 

Red Spiders ............. RS ate ape cueteretare p. 75 

Tos (VS acoso cabdencourdodobedadon nu daos p. 94 

SOND UGS cyeret sie iene =) cusichavaieysicla\sloncrayeteteleyele iolejereiess\e/aielele p. 95 

Tarnished Plant Bug................--..c2eeee p. 43 

BAMULNEN PS istayar sioreteieier si chs) clots tues <calene s,leccce ls eusianet slates eile, ci ste p. 46 

WEG TING Seats cictstel o sveverovete szcys.c'oroucua eregNer ere sleuales sfsverel'e p. 16 

iin “Ch Se eae dea Bapeodoodud dodcusrodoour p. 83 

BEGONIA PEsTs 

CYCIAMEN MILES. esis feces stecisls selec oral ota alelale ayetetere p. 38 

EG (yanaints Scho sndecncodenonsce cobdoo sono GOOnG p. 90 

Bee a MEORUAA EE ch ata) eilaheim wisn nlntn’ ove oral Sip la) clel aiupeln) « kt cha orn p. 50 

WHITIRECTH Gis cxciiieys dig cos isisuajecet a eis je foveto s clepiar ssa) oer qvatey ais p. 16 

BULE-PESTS 

Bulbs of various kinds are subject to serious attack by 
one or both of the species of BULB FLIES described below, 
either of which is capable of destroying an entire crop. The 
greenhouse operator should exercise the greatest possible care 
in order to obtain clean bulbs, especially if he is not equipped 
to treat the bulbs he purchases. The following discussion of. 
measures for the control of BULB FLIES and BULB MITES—the 
latter are also capable of destroying an entire crop—is neces- 
sarily brief. Additional information on the treatment of bulbs 
may be had by writing to the State Natural History Survey 
at Urbana, Illinois. 

BULB FLIES 

Narcissus, amaryllis, hyacinth, galtonia, and other bulbs fail to 

grow if they are infested by the NARCISSUS BULB FLY” or by the LESSER 

BULB FLY.!* These are pests of European origin, brought here in ship- 

ments of bulbs. They lay their eggs in the base of the leaves or in 

the necks of the bulbs, and the damage is done by their larvae, which 

are large, grayish, whitish, or yellowish maggots. 

122 Merodon equestris Tab. 
8B Humerus strigatus Fallen. 
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Injury. Each maggot, upon hatching, bores into the bulb, killing 

the flower bud and causing the whole bulb to decay and become soft. 

The outer scales of the bulb sometimes have brown sears. 

Control. Other than taking every precaution to obtain healthy 

bulbs, there is little that the florist can accomplish in the way of con- 

trol. All bulbs found to be infested should be destroyed at once. They 

usually can be culled out easily because they are lighter and softer than 

sound bulbs. Probably the most effective method of treating lightly 

infested bulbs consists of submerging them in water held at a tempera- 

ture of 110-111.5°F. for 2% hours. Cyanide fumigation is sometimes 

used. 

Life History and Habits. The adult of the NARCISSUS BULB FLY is a shiny, 

yellow and black, hairy fly resembling a small bumble bee. Its larvae are thick 

and fat and grow to be 34 inch long. The adult of the LEssER BULB FLY is blackish- 

green, almost hairless, and resembles a small wasp. Its larvae, which have a 

wrinkled appearance, do not exceed % inch in length. Several of the latter may 

often be found in a single bulb. Both species usually pupate inside the bulb, but 

sometimes in the soil also. There are only one or two generations in a year. 

BULB MITES 

Several species of very small, whitish miTEs attack many kinds 

of bulbs and are particularly troublesome to growers of narcissus, 

hyacinth, tulip, Easter lily, and sometimes other bulb crops in Illinois. 

The HYACINTH BULB MITE,!* which has been most often found on bulbs 

received from foreign countries, is so small that it hardly can be seen 

without the aid of a magnifying lens, but it is capable of destroying 

an entire crop. A closely related species of miTE’® which is much 

larger and can easily be seen with the naked eye, commonly attacks 

Faster lilies, working inside the flower stalk several inches above the 

ground. 

Injury. The infested bulbs, if they grow at all, produce yellow 

and sickly plants, which may rot off near the ground. The leaves are 

stunted and deformed, and the flower stalks decay and die or produce 

only distorted blossoms. 

Control. The most important step in the control of BULB MITEs is 

to cull out and burn all the soft and mushy bulbs. This should be done 

when the bulbs are being dug and again when they are being planted. 

Sound bulbs from an infested field may be cleaned fairly well by being 

placed for a few minutes in a nicotine solution made up with one ounce 

of 40% nicotine sulfate in three gallons of water. The bulbs should 

144 Rhizoglyphus hyacinthi Boisd. 
Lb Rhizogluphus phylloxerae Riley. 
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not be held in this solution longer than 10 minutes, for they may be 

injured by it; and for the same reason no bulbs should be so treated! 

after root growth has started. It is important, also, to have clean soil 

for bulb crops. If an infestation is not discovered until the bulbs 

have been planted and the crop is under way, or if control measures 

have not been effective, the only thing to do is to burn the plants and 

the soil in which they are growing. 

Life History and Habits. Butp mires lay their eggs behind the bud scales, 

each female producing from 50 to 100 eggs or more. The young nymphs, in 

the first stage of development after hatching, have six legs, but after moulting 

they have eight, and it is during this second stage of their life that they are most 

destructive. After moulting again, they become adults and live on for several 

weeks, feeding and producing eggs for the next generation. Mites in all stages 

may be found in one bulb at one time. 

Cactus PEsTs 

MIGEIDY O10: Flo anor cele cic bia ciete icin iin cbieotene cinro icici p. 50 

ScalemlinSeGtse ceeess sie cise e sie) sie 0 cpaicunie on chere relerone seers p. 59 

CALCEOLARIA PESTS 

Aphids wor Plant Eice it ocr. sccte ers sete s eastatecarorel p. 89 

CUEWIONIINS) serere te tecapeterotctar crore clesetor steve et ePetoy ot apatre oer ets p. 36 

Greenhouse Leaf Tyer...-......5.....0-2.0005 p. 39 

Red Spiders (p. 75) are very difficult to control when 

calceolaria plants are badly infested with them. Careful 

syringing before the plants are in bloom, followed by a 

‘“Derrisol’ spray when the plants are dry, will give con- 

siderable relief. Use one ounce of “Derrisol’ in three 

gallons of water. Do not use oil emulsions on calceolaria 

TIL SAAC ne c.ceelghans Eace tks Rinks Hs Crean emit Parner ioe p. 46 

WVMIPOTINE SIs sagt taictesretesinc: stetev mie sloe, aereveaaneaauoue ake p. 16 

CALENDULA PESTS 

Calendulas, which are rapidly coming into more general 
use as a greenhouse crop, are quite susceptible to insect attack. 
The major pests are the GREENHOUSE LEAF TYER and WHITE- 
FLIES. The other pests listed below sometimes attack calen- 
dulas. The numbers following the names refer to the pages 
where the pests are discussed under the crops on which they 
are more often found. 

Gabbagesloope mre sarerte nl -rera) 2) cis arcletolw ai-taleliatel ele p. 22 

GUEWONRINISIE sitet role Porteie ona aes os rele oie cfetes p. 36 

GrasSshOnpers Meera dies eieck isis cierfolscleicioie is eielete p. 38 

DANY SOG te iclote olka ents ois o aca egi a ences aan ho Cavndato, an p. 50 
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CALENDULA PEests—concluded* 
Mallipedes: Fi ois. foo 8 uel aee ov Waletn ore ear eteiae ree p. 92 

ore TEL Eas Sirs Sd SARE mora SER a hak Sassy Spa - p. 95 

Tarnished) Plant > Bugis: oc). .j-0)5 apoisieijedale dpe yale rere p. 43 

WTEC TGS ai. sa tayo se ec iclis laps )s) onepe seer enanecel oie) sls; Shale) oleNerae p. 16 

CALLA PESTS 
eel STO oagodgondapococudododdsddedcauhops p. 75 

SPUD S srt eine a valeu epee chee seks Yajeoustev-cielailons. levee \eletepe ters tree p. 46 

CAMELLIA PESTS 
Scale. Insects? ee es ia a aie iets tere p. 59 

CaNDyYTUFT PEsTs 
Aphids, or Plant Lice.................c eee eens p. 89 : 

GUEWONINS!  osteie cs chapel so elle) oleh «level ekode sNopeteretooietenel oetete p. 36 

Diamond-back Moth ..........cccsceceeccevees p. 88 

SIUCS cca teseolotaleievcrsistsievcvercic es evelereelnreieneicretecsierevarelsetere p. 25 

Tarnished Plant Bug................eeeeeeeeee p. 43 

MUIPIPS coe cisie cyorel siastesete eceiare s wie ce sie e eras lores ereretel p: 46 

CARNATION PESTS 
Of the major pests of carnations, the so-called RED SPIDERS 

are the most prevalent and destructive, and they are followed 
closely by the several species of THRIPS that attack this crop. 
The CABBAGE LOOPER, the GRASS MITE, SLUGS, and WIRE- 

WORMS are the other pests discussed here at some length as 
carnation insects, inasmuch as they may cause severe damage 
in years of abundance and are more likely to feed on carna- 
tions than other greenhouse crops. In addition, there are 
eleven other pests that sometimes attack carnations, and these 
are named in the following alphabetical series, each with a 
reference to the page where it is discussed under the crop on 
which it is more often found. ; 

Since carnations are frequently grown outdoors during 
the summer months, great care should be taken not to transfer 
any pests to the greenhouse when the plants are brought in. 
All of the seventeen kinds of pests listed below may prove 
troublesome to the crop in the field and may be carried in 
with the plants in the fall. The control measures recom- 
mended are applicable under outdoor conditions unless other- 
wise stated in the discussion. 

Aphids: sor) Plant 1eiGe ..« <).16 «ijsisietessjersiels siege, sieteieiele p. 89 

CABBAGE LOOPER 

The CABBAGE LOOPER’® frequently becomes a pest in greenhouses, 

particularly in the vicinity of fields of cabbage and related crops. The 

16 Autographa brassicae Riley. 



Carnation Pests 23 

adults fly in through open doors and ventilators on warm nights in the 

fall of the year. The larvae are pale-green, striped caterpillars, up to 

1% inches long, that crawl 
with a peculiar looping mo- 

tion. Besides carnations, 

they attack calendulas, cin- 

erarias, geraniums, chrys- 

anthemums, and other 

crops. 
Injury. The caterpil- 

lars feed both day and 

night, chewing holes in the 

leaves and eating off the ; 
young buds or boring into 

PING YS the more mature buds. ’ iN 
Their. method of feeding Fig. 5. Cabbage looper—(a) larve, (b) pupa, 

(c) adult. The larvae are heavy feeders, 

working on the under sides of the leaves 

and boring into the buds. 

on the larger buds is similar 

to that of the CORN EAR 

worm described on p. 35. 

Control. When the larvae are numerous it is best to combat them 
by dusting the plants with a mixture of lead arsenate and lime, using 

one pound of lead arsenate to two pounds of hydrated lime. The plants 

should be lightly but thoroughly covered with the dust, since the cater- 

pillars show a marked preference for feeding on any unpoisoned parts. 

Warning: Lime may injure some plants, and too much lime would make 
the soil too sweet for carnations. Hand-picking is recommended for a 
lighter infestation. 

Life History and Habits. The adult of the CABBAGE LOOPER is a moth with 

a wing expanse of almost 1%4 inches. The fore wings, which are a very dark 

brown marked with lighter browns, have near the center a silvery spot shaped 

like an imperfect figure “8.” The hind wings are grayish-brown, shading to 

bronze. 

The female moth deposits her eggs, singly, on the under surface of the leaves 

of the host plant. The eggs, which are white, nearly round, and beautifully 

ridged, hatch in about 10 days in the greenhouse. 

The mature caterpillar has two longitudinal stripes on each side and is 

noticeably larger at the posterior end, tapering to the head. Its peculiar looping 

method of crawling is similar to that of the so-called measuring worms. It 

becomes full-grown in two to four weeks and pupates in a light, loosely woven 

cocoon, from which the adult emerges in the following spring. 

Corn Ean) Wort fers ejs orciss a2, + septa oes Wis uc agclole © p. 35 

CT Ghia he SOO oe vob DU bo arorODEMnOG CONC UOOT p. 36 
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Eelworms (p. 90), which sometimes live over winter 

in the soil outdoors as far north as Cook County, may 

infest carnations in the field. Any plants showing eel- 

worm injury should be burned. Those giving any evidence 

of even the slightest infestation should not be transferred 

to the greenhouse, and the soil in which they were grown 

should not be used for any greenhouse crop without 

sterilization (p. 91). Subsequent crops should be grown 

on new ground. 

Grasshoppers scot ae setts nein asin eo ee cin ole p. 38 

GRASS MITE 

In the fall of the year, soon after carnations are benched from the 

field, rotting of the buds sometimes results from the work of the Grass 

mite.’ Although this mite normally is not a serious pest in Illinois, 

it is a potential pest of considerable importance to the grower, inasmuch 

as it may cause an epidemic of bud rot throughout the carnation house. 

Injury. The buds fail to open or are deformed and later develop 

a characteristic rot, due to the growth of a fungus that is generally 

believed to be carried by the mites from plant to plant. The inner 

parts of a rotting bud will usually be found to contain many of the 

minute, water-colored mites and occasionally also one or more females 

with greatly enlarged abdomens. 

Control. The mites gain entrance to the greenhouse in soil or on 

plants brought from the field. New soil taken from a field under clean 

cultivation, or from a field with a good stand of clover or alfalfa free 

from grass and weeds, will be practically free of mites. Plants grow- 

ing in the field should be kept under clean cultivation and free from 

grass and weeds. Whether or not this is done, the plants should be 

given a thorough examination before they are benched. A barren strip 

around the field will also act as a preventive measure. 

Once the mite has gained entrance to the greenhouse, the only 

recourse is to pick and destroy the infested buds as soon as they are 

observed. The walks and the ground under the benches should be 

sprayed weekly with 5% kerosene emulsion (p. 109). ‘Take care to 

keep the spray from hitting the plants, as it will severely injure them. 

Life History and Habits. The adults have a typical mite structure with shiny 

bodies. The females retain the young in the abdominal sac until development is 

completed. Each female is capable of giving birth to about 200 young, some of 

which may crawl to other buds and thus spread the disease. 

17 Pediculopsis graminun Reuter. 
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Greenhouse Leaf Tyer..................0e000- p. 39 

Millipedes ....... OOOO oO Riotonepavert ic rehe tenons susie. Page 

Red Spiders (p. 75) can be controlled on carnations 

by spraying the plants thoroughly with lime-sulfur. On 

well-established plants before blooming starts, use one 

ounce of dry lime-sulfur in one or two gallons of water. 

Tender varieties and plants that are putting out new 

growth rapidly should be sprayed at a weaker dilution, 

one ounce in three gallons of water. All plants should 

be thoroughly and forcibly syringed from all sides with 

clear water within two days following the lime-sulfur 

applications. The spraying and syringing should be re- 

peated every ten days until the pests are under control, 

and then the syringing alone will suffice to hold them in 

check. (Caution. It is advisable to go slow in using any 

oil sprays on carnations, since the “bloom” on the plant 

may be injured. Never use oil sprays on carnations or 

any other plants if the leaves show a residue of sulfur 

from previous treatments. 

SLUGS 

Leaves of carnations and other plants in greenhouses are often 

eaten into during’ the night by stucs which leave a tell-tale, shiny trail 

wherever they have crawled. These pests prefer damp places and will 

be found under pots and boards or in the cracks and crevices in the 

bench. ; 

Injury. S tues usually eat out sections along the edges of the 

leaves or make holes through the leaves. Young slugs may skeletonize 

the leaves, causing an injury which may be mistaken for that caused 
by LEAF TYERS, but their work can always be distinguished by their 

trails of dried slime. Stucs also attack seedlings and growing plants of 
orchid, snapdragon, coleus, chrysanthemum, cineraria, and other crops 

in the greenhouse. 

Control. Plants that will not be in bloom for several weeks may 

be protected against sLucs by means of a lead arsenate spray. Use 

one ounce of fish-oil soap or laundry soap and one ounce of lead ar- 

senate in two gallons of water. Later, when the plants are in bloom, 

hydrated lime or finely ground tobacco dust distributed liberally in the 

places frequented by the slugs will give relief within a short time. The 

tobacco dust is the better material to apply on the bench surface. The 

hydrated lime should be dusted under the benches and along the edges 

of the benches and the walks. The dust should be renewed after 

syringing and watering, and to be most effective it should be kept as 

dry as possible. The poison bran bait described on p. 107 is also effective. 
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Life History and Habits. Stucs are shiny, slow-moving, repulsive creatures, 

often incorrectly. called snails. They differ from snails in not having shells. 

They range in length from % inch to nearly four inches and are colored bluish- 

black, gray, brown, or mottled. The species!® of sLuc most destructive in Illinois 

greenhouses is black or bluish-black. The head is provided with cutting mouth 

parts and two tentacles, and eyes on stalks. 

Fig. 6. Slug. This bluish-black slug attacks a wide range of crops. 

Siucs are hermaphroditic. The eggs, which are laid in masses in damp places, 

are held together by a yellow secretion. They hatch in about a month. The young 

resemble the adults but are very small and develop very slowly, requiring sev a2. 

months to attain their full growth. 

SOWDUGS SA ss eat a hye ene alarate ere adele a ePoredete GOD 

Termites). Sa. sl enieiet wiels Shik dw see eiels SIDA ae 

18 Agriolimax campestris Say. 
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Thrips (p. 46) cause a very pronounced injury on car- 

nations and are likely to be most troublesome during 

the fall and early winter months. The sunken, white 

areas on the leaves where they feed are particularly 

noticeable on carnation foliage. The adults are most 

numerous in the axils of the leaves, and the young imbed 

themselves among the petals of the flower buds, where 

they are protected. Their feeding on the petals and on 

the undeveloped buds results in streaked, crippled, and 

softened flowers, A light infestation is sufficient to cause 

severe injury to young cuttings. For these reasons it is 

very important to keep rurips under control at all times. 

The control measures recommended on p. 47 are ap- 

plicable in the carnation house. The home-made nicotine 

dust will be found to be very effective. 

WIREWORMS 

WIrEworMs’® are round, hard, smooth, reddish-brown, worm-like 

larvae, up to 114 inches long, which should be looked for in the soil at 

the base of stunted or wilted plants. While they are not a frequent 
greenhouse pest, they may be brought in when a change of soil is made 

or when stock plants are transferred from the field. They are usually 

most destructive in the carnation house, but they also attack many other 

crops. 

Injury. WiREworMs chew off the roots of plants and seedlings, 
often boring into the fleshy stems of carnations near the base and 

causing the plants to turn yellow and wilt. 

Control. If infested soil must be used in filling the benches, it 
should be sterilized with steam (p. 91) or treated with carbon bisulfide 

(p. 106). Pieces of potato buried in the soil will trap many wrREWORMS 

and should be taken up, and the worms destroyed, at intervals of a 

few days, preferably before a crop is planted. 

Outdoors, more can be accomplished in the control of WIREWORMS 
by employing suitable cultural methods than in any other way. WIRE- 

WORM injury in the field is more likely to occur when new land is 

broken. Where the carnation field is to be rotated with a grass or 

clover crop, a short rotation is desirable. Early fall plowing, followed 

by harrowing’ once a week for a month, will destroy large numbers of 

pupae and newly formed adults. Since most cases of WIREWORM injury 

are associated with poor drainage, and since good drainage is essential 

to success in growing carnations, growers should check up on the 

drainage in fields where WIREWoRMS are a continual nuisance. 

1 Several species belonging to the family Hlateridae. 
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Cyanide treatment of fields has proved very effective in the West. 

Old beans are seeded with a drill, and a week or 10 days later the 
calcium cyanide in granular form is put into the soil by means of the 

same kind of a drill but a little deeper. 

Fig. 7. Wireworm larva. The larvae chew off small 

roots and burrow into the underground 

stems of many crops. 

Life History and Habits. The adult form of the wireworm is the familiar ° 

CLICK BEETLE which, when placed on its back, will jump into the air with a “click” 

as it strives to gain footing. The female lays the eggs in the soil, preferring sod 

land. The larvae are elongated, shiny, wire-like grubs with distinctly segmented 

bodies. They live in the soil from two to six years, feeding almost continually 

throughout each growing season, and increase gradually in size until they become 

about 144 inches long. Then they pass into the pupal stage for one winter and 

emerge as adult beetles the following spring. 

CHERRY PESTS 

Eel Worst. 23 dvs wie s Pinshgnerne as eee eee p. 90 

Reds Spidensips acim.) ei islets « oe ena eit aie eed p. 75 

CHRYSANTHEMUM PESTS 

Among the major crops grown under glass in Illinois, 
the chrysanthemum crop is susceptible to serious damage by 
the largest number of pests. The writer has observed more 
than two dozen kinds of pests in chrysanthemum houses in 
this state. Ten of these are discussed here because they 
usually do more damage to ’mums than to other crops. The 
most important.one is the GREENHOUSE LEAF TYER, for it is 
by far the most widely distributed and, over a period of 
years, the most destructive of them all. The second in im- 
portance is the CHRYSANTHEMUM MIDGE, which is capable of 
doing more damage than the leaf tyer in an individual house, 
but which can be excluded and eradicated. The other major 
chrysanthemum pests are THRIPS, APHIDS, CUTWORMS, GRASS- 
HOPPERS, the CORN EAR WORM, the CHRYSANTHEMUM LEAF 
MINER, the BURDOCK LEAF MINER, and the TARNISHED PLANT 
BuG. In addition, a dozen other pests that sometimes attack 
’mums in greenhouses, are listed alphabetically in the follow- 
ing series, with cross-references to the discussions of their 
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work on the crops which they usually damage most. The 
control measures recommended for use against these latter 
pests on their respective crops are applicable also to chrys- 
anthemums, unless otherwise specified. 

Ants, see Root Aphids and Ants................ p. 94 

APHIDS, OR PLANT LICE 

APHIDS, Of PLANT LICE, are more often known to the chrysanthe- 

mum grower as “GREENFLIES” or “BLACKFLIES,” names which describe 

these insects very well, although APHIDs are not FLIES in the precise 

sense of the word. All apuins are true sucking insects that insert their 

beaks through the surface of the leaf or stem and extract the juices 

from within. The “BLACKFLIES” usually congregate on the terminal 

shoot and new growth, while the “GREENFLIES” may attack the leaves 

as well. When but a few “GREENFLIES” are present, they will be found 
on the edge of a leaf, feeding in the notches, where they are difficult 

te.see. 

Injury. The feeding of ApHIDs causes chrysanthemums and other 
plants to become sickly and stunted. The leaves curl inward, and when 

the flower terminal is infested the blooms will be deformed. Certain 

varieties of chrysanthemums are more susceptible to attack than others 

The variety Celebration is an example of extreme susceptibility. 

Control. Fumigation is the preferred method of control when a 
considerable number of plants in a chrysanthemum house are found 

to be harboring apHips. Where mixed crops are grown, it is often 
more expedient to dust or spray the infested plants, in order to keep 

down the expense. Whatever spray or dust is used, it must hit the 

body of the insect in order to be effective. 

Fumigation with cyanide or nicotine (see pages 102-106) is ef- 
fective against apHips. The materials sold under trade names should 

be used at the rates suggested by the manufacturers until tests in the 

individual house have shown the proper amount to use. 

An effective spray may be made up with 40% nicotine sulfate, 

used at the rate of one fluid ounce to five or six gallons of water. Add 

one ounce of fish-oil soap or laundry soap for each gallon of spray, 

except on tender foliage that may be burned by soap. . 

Nicotine dust (p. 107), containing 2.4% actual nicotine, is effective 

against all species of APHIDS. 

“Derrisol” and “Evergreen,” comparatively new commercial com- 

pounds, are also effective. They should be used as directed on the 

containers. 
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Special care must be used in applying any control measure against 

the “BLACKFLIES,”’ as they are more resistant than the “GREENFLIES” 

to all insecticides and fumigants. 

Out of doors ApHIns have many natural enemies which aid the 

greenhouse man by reducing the sources of infestation. (See Beneficial 

Insects, p. 11.) In the greenhouse, however, the natural enemies are 

not often of great importance in control. At the present time it is 

more expedient ‘to apply control measures against the insects than to 

foster the development of parasites. 

Fig. 8. Aphids, or “greenflies,’ on chrysanthemums. 

Life History and Habits. There are many species of “GREENFLIES” that attack 

greenhouse crops. One of these, the GREEN CHRYSANTHEMUM APHID,” is said 

to feed only on chrysanthemums. There is but one species of “BLACKFLY” found 

on chrysanthemums, the BLACK CHRYSANTHEMUM) APHID,21 and it also feeds on 

no other crop, so far as known. It is easily distinguished by its color and by 

the relatively large size of its abdomen. Chrysanthemums are attacked also by 

several species of GREEN APHIDS which are difficult to identify, but the control 

measures and life histories are practically the same for all of them. 

Almost all ApHips found in the greenhouse are females, for the males do not 

normally occur indoors. Each mother aphid, when about a week old, begins to 

give birth to living young and may produce 50 or more within a few days. Since 

20 Colorodoa rufomaculata (Wilson). 
21 Macrosiphoniella sanborni (Gillette). 
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all the young are females, which in time give birth to more females—fifty or 

more, again—the rate of multiplication is very high. This process goes on in- 

definitely, without any egg stage or pupa stage. The young, born alive and 

nourished by’ the juices of the plant, simply grow to maturity and reproduce. 

Apuins breed in the greenhouse throughout the year. 

Fig. 9. Black chrysanthemum aphid. One of our most 

difficult species to control. 

BURDOCK LEAF MINER 

The BURDOCK LEAF MINER” is similar to the larvae of the MAR- 

GUERITE FLY (p. 32) and works in much the same way on chrysanthe- 

mums and on a few other plants. It may, however, make larger brown 

blotches, often covering the whole leaf. Two or three maggots, instead 

of only one, may feed in the same burrow. The injury may appear 

somewhat like that caused by the GREENHOUSE LEAF TYER, except that 

the leaf surfaces are not destroyed and there is no tying together of 

leaves. The BURDOCK LEAF MINER is likely to be most troublesome 

from August until November, but it can be controlled by the same 
methods as are recommended for the MARGUERITE FLY. 

2 Agromyza maculosa Malloch. 
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Life History and Habits. The adult of the BURDOCK LEAF MINER is slightly 

larger and much darker than the MARGUERITE FLY, being % inch in length and 

shiny black in color. Its body is rather stubby instead of sharply pointed. Within 

six or eight days after the female lays the eggs in the leaves, the tiny white 

maggots hatch out and immediately start feeding in more or less circular areas. 

Their growth is completed in two to three weeks, and then they pupate in their 

burrows, emerging as adults about two weeks later. 

Centipedes, see Symphylids..................0. p. 96 

CHRYSANTHEMUM LEAF MINER, OR MARGUERITE FLY 

The larva, or maggot, of the MARGUERITE FLy** disfigures and 

weakens chrysanthemum, plants by mining inthe leaves, and for this 

reason it is known as the CHRYSANTHEMUM LEAF MINER. It may do 

considerable harm to the crop, but it is easily held in check, though 

not so easily eradicated from the house, by the prompt use of control 
measures. 

Injury. The young maggots burrow in the leaf tissue, leaving the 
upper and lower surfaces intact. The tunnels are irregular and winding, 

and are constantly extended and widened as the maggots grow. White 

blotches are thus formed, which later turn brown, and the leaves may 

die. The injury may be mistaken for that of the BURDOCK LEAF MINER 

(p. 31), which is a closely related pest. 

Control. As soon as it is noticed that any leaves are infested, 
they should be picked off and burned, if the infestation is not already 

so widespread as to make hand-picking impracticable. Fumigation 

with nicotine or cyanide, at the strength usually used in chrysanthemum 

houses, will kill the adult flies but has no effect upon the eggs, larvae, 

or pupae in the leaf. Infested plants, therefore, should be sprayed 

thoroughly, at intervals of a week or ten days. Use one fluid, ounce of 

40% nicotine sulfate and three ounces of laundry soap in three gallons 

of water. This spray will kill most of the maggots before they have 

time to do much damage. 

Life History and Habits. The adult of the CHRYSANTHEMUM LEAF MINER, 

OF MARGUERITE FLY, is about 1/12 inch in length and has a short-pointed, grayish 

body. The female drills very small holes into the leaf and lays her eggs there, 

one in each hole. The footless, yellowish maggots hatch from the eggs in about 

a week and begin at once to make their tunnels through the leaf. They complete 

their growth in about two weeks, becoming almost % inch long, and pass another 

two weeks resting as pupae in their burrows in the leaves before emerging as 

adult flies. They are likely to be most troublesome during the fall months. 

23 Napomyza chrysanthemi Kowarz. 
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CHRYSANTHEMUM MIDGE 

Small, hard, blister-like galls on the ieavés of chrysantheuiums, 

or conical galls protruding obliquely from the surface of the leaves and 

stems, indicate an infestation of the CHRYSANTHEMUM MIDGE."! 

Injury. Chrysanthemum plants attacked by the m1pGE may become 

sickly and often have deformed leaves and blooms on crooked stems. 

Fig. 10. Leaf injury by the chrysanthemum midge. The orange- 

colored maggots will be found within the galls 

on the leaves and stems. 

The galls, which are caused by the feeding of the larvae, are found 

normally on the upper surface of the leaf, but sometimes occur on the 

under surface also. Even when so small as to be hard to see, the galls 

- may be easily discovered by drawing the leaf between the thumb and 

forefinger. There may be a score or more of them on a single leaf or 

cutting. The midge is most troublesome during the spring and fall 

months. 

24 Diarthronomyia hypogaea Loew. 
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Control. Since the CHRYSANTHEMUM MIDGE rarely gains entrance 
to the greenhouse by means of its own powers of locomotion but is 

usually carried in on infested stock plants and cuttings, the utmost care 

should be exercised in buying and inspecting all new plants. Infested 

cuttings should be returned to the seller at once. The grower will do 
well to become thoroughly familiar with the appearance of the galls 

and with the life history and habits of the mince, as this knowledge will 

aid greatly in controlling the pest. 

Control operations should begin early in the season, preferably in 

February. The galls may be looked for, first, on the varieties having 

the lighter-green foliage, inasmuch as these are most attractive to the 
mipGE. Lightly infested plants should be inspected frequently, and 

all leaves having galls should be removed and burned. For further 

protection, the plants should be sprayed every second day. Use one 

fluid ounce of 40% nicotine sulfate and six ounces of laundry soap in 

six gallons of water, and apply the spray after 4 p.m. When the leaves 

and stems are badly infested, it will be found expedient to fumigate 

with nicotine or cyanide every night for a period of four to six weeks, 

or at least for a week after all traces of the mipcE have disappeared. 
One-half the usual dosage of nicotine or cyanide (see p. 103) is sufficient 

for this work, and it should be used about midnight to insure the best 

results. In addition to fumigating, it will be found beneficial to keep 

the plants covered with a tobacco dust containing not less than 1% 

nicotine. 

The rather general recommendation of pulling up and destroying 

heavily infested plants, if followed, often results in the loss of valuable 

stock that may be difficult to replace. A less drastic practice, recom- 
mended by Mr. H. F. Dietz, consists in cutting the tops close to the 

ground and removing and burning them. When done early enough, 

this has been found practical and effective under very severe conditions. 

The new growth will come strong and clean. 

There is little that can be done when unrooted cuttings have be- 

come infested. They should be turned before the flies have emerged. 

Rooted cuttings that have been potted up or transferred to the Danenes 

may be sprayed or fumigated, or both, as directed above. 

When the main crop is infested, nightly fumigation should be - 

resorted to as the only efficient means of control. 

Life History and Habits. The adult of the CHRYSANTHEMUM MIDGE is a 

very small fly, about 1/14 inch in length, resembling a miniature mosquito in 

general appearance, except that its body is yellowish to reddish-orange. It has two 

delicate transparent wings. 
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The adults are rarely seen in the greenhouse, and the maggots can be seen 

only by opening the galls. Identification is best made by the character of injury. 

The flies emerge from the galls between the hours of midnight and 3 a. m. 

Mating then takes place, and egg laying begins within a few hours. By 8 or 9 

o’clock in the morning, the flies that emerged during the night have finished laying 

their eggs and have begun to die. 

Each female lays 100 eggs or more, in rows on the tender shoots and new 

growth. Often the new growth is literally brick-red at or near the tip. If one 

closely examines this mass, he will see dozens of minute, reddish-orange eggs, 

four or five times as long as they are broad. The eggs hatch in 3 to 14 days, 

depending Jargely. on the temperature. 

Each maggot, upon leaving the shell, crawls over the surface of the leaf, often 

for two or three days, before entering it. The gall, in which the maggot will 

mature and pupate, begins to form a few days later, and increases in size for a 

week or two; then it turns brown at the tip, a day or two before the fly emerges. 

Four to six weeks are thus required to complete the life cycle. Although 

the broods are sometimes rather well defined, all stages are often present at the 

same time. 

CORN EAR WORM 

The CORN EAR WORM” is a green-to-brown, nearly smooth cater- 

pillar, often mistaken for a cuTworm when found within the buds or 

on the opening flowers of chrysanthemums, carnations, and roses. It 

feeds to a lesser extent on the leaves of these latter plants and also of 

sweet peas, geraniums, and other crops. 

Injury. In the greenhouse this caterpillar seldom attacks any part 
of the chrysanthemum plant except the bud or flower. It is very de- 

structive to the opening buds, for it feeds on their petals and other 

parts, deforming if not entirely ruining the flowers. Often it works its 

way so far into the bud that only a little of its body can be seen sticking 

cut. It is likely to be most troublesome during the months of August, 

September, and October. 

Control. If the attacked plants are blooming, spraying is out of 

the question, but thorough treatment with sulfur-lead dust as recom- 

mended for the GREENHOUSE LEAF TYER (p. 39) will also hold CoRN EAR 

WoRMS in check. After they have worked their way into the buds and 

are found to be feeding on the open flowers, hand-picking is the only 

remedy. This is best done after dark, with the aid of a lantern or 

flashlight, since the caterpillars are most active at night. Any of the 

adults seen in the greenhouse should be killed. 

2 Heliothis obsoleta Fab. 
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Life History and Habits. The adult of the corn EAR 'worM is a moth with 

a wing expanse of 134 inches. The fore wings are straw-colored, more or less 

variegated, and marked, with a dark area in the center and another near the tip. 

The hind wings are cream-colored, with a dark-shaded area along the hind margin 

and two lighter spots near the edge. 

The CoRN EAR WORM does not survive the winter in northern Illinois, but the 

moth migrates from the south each year. The first brood is not usually trouble- 

some in the greenhouse. The moths of the second brood, however, fly in through 

the ventilators to lay their eggs on the leaves and buds of the plants. The eggs 

are very small, white, and nearly round, with a flattened base. 

The mature larvae have an almost smooth body, about 1% inches in length, 

marked with characteristic longitudinal stripes. The younger specimens, which 

kig. 11. Corn ear worm—adult, eggs, larva, 

and pupa. The larvae bore into the buds of 

carnations, chrysanthemums, and roses. 

are more often seen in the greenhouse, appear more hairy. The color varies from 

green to brown. When full grown, or about four weeks old, the larvae burrow 

into the ground in much the same manner as cuTWworMs. ‘There they transform 

into smooth, brown pupae nearly an inch in length, from which the moths later 

emerge. 

Gockroachesy: 5 ti. be hice os ainishs wee ole el eae eter p. 73 

CUTWORMS 

Cutworms” generally are recognized at sight for what they are— 

dangerous caterpillars with a preference for tender plants and a weak- 

ness for poison bait. Their sleek, sparsely-haired, dull-colored bodies, 

22 Various species of the family Noctwidae. 
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from one to more than two inches in length, always have the appear- 

‘ance of being well fed. They are most active at night, and usually 

spend the day coiled up just under the surface of the soil at the base 

of the plant, though they sometimes may be found during the day 

stretched out along the midrib of a leaf. They should not be confused 
with the CORN EAR worm (p. 35) which cannot be controlled by poison 

baits. While the following description applies particularly to curworMs 

on chrysanthemums, the control measures recommended below are ap- 

plicable also to other crops. 

Injury. CutTworms obtain their food 
by biting out sections of the leaf, stem, 

or bud. Some species when very young, 

may eat small circular holes in the leaves, 

but later they usually eat from the edge 

of the leaf, devouring part or all of it as 

they go. Other species attack the stem 

of the growing plant at the surface of 

the ground, or just above or below the 

surface, either cutting off the stem com- 

pletely or weakening it so that the plant 4 a 
withers. Still others climb to the top of Fig. 12, Adult and larva of the 

the stem and eat into the flower buds. Saag nies 

Control. CutTworMs are most likely to be brought into the green- 
house as partly grown larvae when a change of soil is made. Therefore, 

the best time to take precautions against them is immediately after the 

new soil has been placed in the bench, for then they can find little else 

to eat and will readily feed on poison baits.. (Directions for preparing 

bran bait are given on p. 107.) 
Any bait used for curworms should be distributed very thinly 

over the bench several consecutive nights before and after a crop is 
planted, The bran bait should be moist enough to form a loose ball 

when squeezed in the hand. All baits should be distributed after sunset, 
since they will be less palatable to the cutworms if allowed to dry out. 

After the cuTworms have started to work on the crop, they are 

not so easily lured to the bait. Those that feed on the foliage may be 

killed by spraying the plants with arsenate of lead, if the discoloration 

of the foliage is not objectionable. From two-thirds to one ounce of 

the arsenate should be used to each gallon of spray. 

Those species that feed entirely underground are difficult to poison, 

especially after a crop has been planted, and then it may be necessary 

to dig them up where they are hiding close to the injured plants and 

near the surface. 
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Life History and Habits. Cutworm adults are dull-colored, heavy-bodied 

moths. They are rarely seen in the daytime but fly about at night, when they 

are often attracted to lights. Most of them have dark-brown fore wings, streaked 

or mottled with various shades of yellow, gray, brown, or black. The hind wings 

are lighter in color and not so distinctly marked. 

These moths usually lay their eggs outdoors, on garden plants, grasses, or 

weeds, but they occasionally fly into the greenhouse and lay the eggs on chrysanthe- 

mums and other plants. The moth of the VARIEGATED CUTwoRM27 is the most 

frequent invader of greenhouses in Illinois. 

The young cutworms, for a few days after they hatch from the eggs, are 

usually darker and more hairy than the mature ones. All species feed on a wide 

variety of plants and become full-grown in about a month. Then they change 

into pupae—naked, shuttle-shaped, dark-brown bodies, about one inch in length— 

and are usually found in the soil where they have constructed small earthen cells. 

They remain in this resting stage for about two weeks before they become motlis, 

ready to lay eggs to start a new generation. 

Cyclamen Mite (p. 52) sometimes becomes a serious 

pest of chrysanthemums. The injury is often mistaken 

for red spider injury. In cloudy weather the mites may 

be controlled by a spray. Use 40% nicotine sulfate at 

the rate of one ounce in four gallons of water, and add 

One ounce of launary soap or potassium fish-oil soap for 

each gallon. If the weather is fair, syringe twice a week 

with clear water. 

Garden Centipede, see Symphylids.............. p. 96 

GRASSHOPPERS 

In the fall of the year, when GRASSHOPPERS are abundant and 

when food for them outdoors is becoming scarce, they frequently fly 

into the greenhouse through open doors and ventilators to feed on 

chrysanthemums and other plants. They are most destructive when the 

chrysanthemums are coming into bloom. The RED-LECGED GRASSHOP- 

PER’® is the chief offender among the several species found in Illinois. 

Injury. These ravenous insects, if numerous enough, could devour 

the entire crop, chewing up the leaves and other parts of the plants 
until nothing would be left but the tougher stems. Although only a few 

usually come into the chrysanthemum house, they often do serious 

damage, for they seem to have a preference for the opening buds, and 

a single GRASSHOPPER is capable of destroying the commercial value of 

half a dozen blossoms within a short time. 

2 Lycophotia saucia margaritcsa Haw. 

28 Melanoplus femur-rubruim DeG. 
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Control. Screens over the doors and ventilators and a clean-culture 

strip around the house will reduce the danger of an invasion. 
Before the buds begin to open, GRASSHOPPERS may be killed by 

spraying the plants with arsenate of lead, using two-thirds ounce to one 

- gallon of water, or by dusting with sulfur-lead as directed on p. 40. 
The poison bait described on p. 107 SX 

will be found of value in reducing their 

numbers. It should be broadcast for a 

short distance outside the greenhouse as 

well as inside. 

When the chrysanthemum crop is about ready to cut, it is often 

expedient to pick off the GRASSHOPPERS by hand. This can be done best 
at night, using a lantern or flashlight. 

Fig. 13. Grasshopper. 

Life History and Habits. GrassHoppers do not normally breed in the green- 

house but outdoors. The eggs are laid in the ground. The young resemble the 

adults in shape and color but are smaller and have no wings. They feed in all 

stages of their development. 

GREENHOUSE LEAF TYER 

The GREENHOUSE LEAF TYER”’ is a pale-green, lightly striped 

caterpillar that does serious damage to chrysanthemums and many other 

soft-leaved plants by eating away the under surfaces of the leaves. It 

gets its name from its habit of spinning light webs inclosing two or 

more leaves or tying together the parts of a single leaf. This caterpillar 

is very active and, when disturbed, will wriggle off the leaf, often back- 

ward, lowering itself on a silk-like strand. It is most troublesome in 
the greenhouse from March to July and from September to December. 

Injury. When first hatched, the larvae eat out shallow holes on 

the under side of the leaves. As they grow, they enlarge these holes 

but usually do not cut through to the upper surface. The result is 

that the leaves become skeletonized. Chrysanthemums attacked in this 
way may be so disfigured as to be unfit for sale. 

On roses, cinerarias, iupines, calendulas, snapdragons, marguerites, 

and similar plants, the injury is like that on chrysanthemums. On 

violets, the larvae eat small circular holes through the leaves in addition 

to skeletonizing them. Other greenhouse crops sometimes attacked are 

sweet pea, geranium, ageratum, carnation, petunia, begonia, cyclamen, 

lantana, aster, coleus, and primrose. 

Control. It is advisable to combat the adult moths of the GREEN- 

HOUSE LEAF TYER as well as the larvae themselves. The best method 

229 Phlyctaenia ferrugalis Hb. 
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now known for killing the moths consists in the use of light traps. 
Clear-glass 200-watt lamps are hung above the benches at intervals of 
75 feet or less, and a shallow pan containing a little kerosene and water 
is suspended five or six inches below each lamp. In order to arouse 

the moths so that they will be attracted to the lights, it is desirable to 
tap the stems of the plants gently with a short piece of rubber hose, or 

to use a light fumigation with nicotine. The lamps should be turned 

on within an hour after sundown, and it will not pay to run them longer 

than three hours. Tests of red, white, blue, and green lights have shown 

conclusively that the white lights are most attractive. 
For combating the larvae, the best poison is arsenate of lead, either 

in the form of a dust or a spray. The dust has certain advantages 

over the spray, in that it is more easily and quickly applied, does not 

discolor the foliage for any length of time, and filters through the webs 

and onto the leaves where the insects are feeding. Sulfur-lead dust 

for this purpose may be purchased from dealers in insecticides, C or it 

may be made easily and cheaply as follows: 

Dusting sulfur (300 mesh)....85 parts by weight 
Atsenate.of, lead.sinncg ithe ees 15 parts by weight 

The ingredients should be weighed, not measured by volume. They 

should be thoroughly mixed by running through a fine screen three or 

four times and stirring before each screening. 

The dust or spray should be directed to the under sides of the 

leaves. Particular care should be taken to cover the leaves on the 

lower third of tall-growing plants, for it is here that the majority of 
the eggs are laid and the young caterpillars begin their work. 

In the narrow greenhouse walk, the dust is best applied with a 

duster of the puff type. Applications of dust should be made after 

each syringing—as soon as the plants have dried. Weekly applications 

are often necessary during the outdoor growing season and as long as 

the ventilators are open during the evening. Bi-weekly applications 

are usually sufficient during the winter months. 

A spray, which will remain effective somewhat longer than a dust, 

may be used to advantage on potted plants or on plants that will not 

be ready for sale for several weeks. Use one ounce of arsenate of 

lead in one gallon of water to which has been added % ounce of fisi-oil 
soap or laundry soap. Potted plants with dense foliage may be dipped 

in the above solution to insure a thorough covering. 
LEAF TYERS infesting seedlings and flowering plants, such as 

cinerarias, begonias, geraniums, and others, which are to be sold within 
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a short time, may be picked off by hand, or the plants may be protected 

with a pyrethrum spray that will not discolor the foliage. 

Life History and Habits. The adult, or moth, of the GREENHOUSE LEAF TYER 

is less than 14 inch long and has a wing expanse of about 34 inch. During the 

day, it is likely to be seen resting under the leaves or sometimes on the glass 

side-walls and frame-work of the greenhouse. When at rest, its wings are folded 

along its back, so that it has a triangular appearance. Its general color is pale 

brown or dark-tan above and buff below. The fore wings are marked with 

transverse, wavy, dark-brown lines. There are numerous small dark spots on 

the under side of the wings and body. The moths usually remain in hiding 

during the day, though they occasionally fly and even lay eggs on dark, cloudy 

days. At dusk they become active and move about the greenhouse in short choppy 

flights, laying their eggs on the leaves of the plants. 

Fig. 14. Greenhouse leaf tyer—adult, larva, and pupae. Showing 

the small pit-like holes eaten out of the chrysanthemum leaf 

by the young larvae. One pupa is shown within the folded 

leaf lobe. 

The eggs are laid singly or in small clusters, usually from 2 to 5 but occasion- 

ally as many as 15 being found in a single cluster, where they overlap. They are 

very small, nearly round, flattened, and almost transparent. If 32 of them were 

placed side by side in a row, they would measure an inch. In the chrysanthemum 

house the eggs hatch in 4 to 18 days, with an average incubation period of 11 
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days in winter and 7 days in summer. Just before an egg is ready to hatch, the 

dark head of the young larva within the shell can be readily seen without the 

aid of a magnifying glass. 

The newly hatched larva is very slender and about 1/25 inch in length. 

During its growth, which requires from three to four weeks in the chrysanthemum 

house, it sheds its skin five times. The head and the body are sparsely covered 

with stiff hairs. When fully grown, it is about 34 inch in length and is plainly 
marked with longitudinal stripes of darker or lighter green. It now makes ready 

for the transformation to its pupal stage, by bringing two or more leaves together 

and tying them with silk-like threads; or it may cut the edge of a leaf and fold 

over the resulting flap, so as to form a place of protection within; or it may 

crawl away from the plant to seek trash on the bench or some crevice in which 

to hide. About a third of the larvae leave the host plant for pupation. An aver- 

age of 10 days is spent in this resting stage; then the adult moths emerge, usually 

at night, and by the following night the females are ready to lay eggs. 

In the greenhouse there are seven or eight generations a year, five to eight 

weeks being required for each one. Since the generations overlap, all stages 

may be present at the same time and often on the same plant. Outdoors the 

LEAF TYERS breed freely during the summer months on weeds and on some cul- 

tivated crops. At the approach of cold weather in the fall, the moths seek shelter 

in the greenhouse, gaining entrance through doors and ventilators or being carried 

in on infested stock grown outdoors. 

Grubworms, see White GrubS.......ccccccesees p. 83 

Leaf Miners, see Burdock Leaf Miner, p. 31, and 

Chrysanthemum Leaf Miner.............2.6. p. 32 

Mealybugs (p. 50) may spread to chrysanthemums from 

coleus or other foliage plants grown in the same house, and 

may weaken the terminal buds so as to cause the flowers 

to be soft. Syringing with clear water will remove the 

MEALYBucs before the flowers begin to open. A new species 

of MEALYBUG, Phenacoccus gossypii, now established in Illi- 
nois is exceedingly destructive to chrysanthemums. If 

these pests are not brought under control by syringing 

before the buds are formed, they are most difficult to hold 

in check. 

Midges, see Chrysanthemum Midge............ p. 33 

Millipedes .......+.-.-000. sis eincdenaiaes ae saesererpe ae 

Mites; see" Cyclamen’ Mite... 2. 50... ot ww ce oe p. 38 

Red) Spidersitic csi cic 6 c'0:- =o ot:cide.s cele ction ee p. 75 

Root Aphids and Ants..............-eeeeceees p. 94 

SlUQS uke cisiererne acs eieray ei dhays Ge tidestese ame yy otha caateP emo p. 25 

Sowbugs «scars less eed si es eo he wd Re p. 95 

Symphylid aaa ee accent p. 96 
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TARNISHED PLANT BUG 

2 The TARNISHED PLANT BUG,® or “STING FLY,” a pest with a long 

record of mischief in gardens and orchards, comes into the greenhouse 
through open doors and ventilators in late summer or early fall and 

does considerable harm to many crops, especially chrysanthemums. It 

is only % inch long, brassy-brown, and mottled with various reddish 
and yellowish shades which give it a “tarnished” appearance. Being 

small and inconspicuous, this bug is often overlooked by the grower, 

who may therefore not take the necessary precautions to prevent the 
harm it may do. 

Injury. Like other sucking in- 

sects, this pest robs plants of some 

of their juices. It also causes an 
indirect and more important kind of 
injury that may baffle the green- 

house operator. Wherever it inserts 
its beak, a diseased condition may 

develop as an after-effect. Leaves 
so punctured become spotted, and 
buds either die or fail to open nor- 
mally. Since these bugs are very 

active, moving from plant to plant, 
a few of them may in a short time 
produce an apparent epidemic of 

disease throughout the house. Be- 
sides chrysanthemums, they feed on 
asters, marigolds, and numerous 

other crops in the greenhouse, and bie, “Geechee tee, 
on almost every kind of vegetation called the Fatinefiy” Gf chine 

outdoors. themums. 

Fig. 15. Adult of the tarnished piant 

Control. Screening the doors and ventilators, if practicable, will 
serve to keep out the TARNISHED PLANT BUG as well as many other 

insects. The customary fumigating and spraying practices generally 

prevent its breeding within the greenhouse. Sanitation, however, is 
the best precaution against this insect. If the operator will take the 

trouble to remove all dry and loose rubbish and trash that may be on, 
around, or under the benches, the bugs will have few hiding and breed- 

ing places and can be more easily detected and destroyed. Since weeds 

and rubbish outside the greenhouse also afford ideal places for the bugs 

3° Lygus pratensis (L.). 
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to feed and breed, clean culture for a distance of twenty to fifty feet 

entirely around the greenhouse will aid greatly in reducing the danger 

of an invasion. 

If discovered on the plants, the bugs can be quite easily picked 

by hand during the early morning hours, since they are sluggish at that 

time. A pyrethrum spray (p. 108) will kill most of the young and some 

of the adults—as many as are hit with the spray. Spraying, however, 

is not very satisfactory at best, because of the difficulty of hitting the 

active adults. 

Life History and Habits. The female lays her eggs in a wide range of 

cultivated crops and weeds, inserting them in the leaf veins and stems. Each 

egg hatches into a nymph that somewhat resembles the adult but has no wings. 

The young nymph is about 1/25 inch long, with an oval body and long legs. At 

first it is colored in various shades of green and has four black spots on the back, 

but as it grows it moults five times and becomes mottled with brown. There 

are about four generations in a season, and the number of the bugs increases 

greatly toward fall. Both old and young have an indiscriminating and almost 

insatiable appetite for plant juices. 

TERMITES 

TERMITES,** sometimes called WHITE ANTS, are wood-eating insects 

that occasionally attack chrysanthemums, asters, geraniums, and other 

woody-stemmed plants. Their injury to crops, however, is very slight 

in comparison with the extensive damage they 

do to greenhouses and other buildings con- 

structed wholly or partly of wood. Founda- 

tions, walls, benches, and roof supports, if of 

wooden structure, are susceptible to attack by 

these pests, which always work under cover 

and often give no easily noticeable evidence of 

their presence until part of the structure is so 

weakened by them that it begins to give way. 

There is little chance of such damage to green- 

houses of the type now being built, but the 

older wooden houses will bear frequent inspec- 

tion. 

Injury. The first indication that TERMITES, 

Or WHITE ANTS, may be tunneling in the woody 

stems of plants is a yellowing and wilting of 

the leaves. If an infested plant is pulled up, 

Fig. 16. Termite worker. the stem will be found to be hollow where the 

pests have eaten out the core, and their point 
31 Reticulitermes flavipes (Kollar). 
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of entrance may be discovered on the side of the stem just below the 

surface of the ground. The roots are never attacked, nor the outside 

of the stem. 
Infested posts, walls, and benches may appear sound enough and 

still be riddled inside by TERMITES, for these pests work only in the 

dark and always leave intact at least the outer shell of the wooden 

structure, so that their presence is usually not suspected until the struc- 

ture becomes weak and gives way. There is most danger of infestation 

wherever the wood comes in direct contact with the soil. Even where 

there is no such contact the TERMITES may reach the wood by tunneling 

Fig. 17. Termite injury to wood. The interior of this 2x12 joist was 

riddled by the termites, although the outside surface of the joist showed 

no injury. 

through the mortar between the bricks or stones of a foundation wali, 

for example, or by constructing covered passages, or runways, over 

the surface of the wall or other object which they cannot penetrate. 

Control. It is very difficult to clean up infestations of TERMITES 

in supports, benches, and walls that are in contact with the soil. If 

possible the main colony should be located and destroyed by digging 

out or soaking with kerosene or creosote. In most cases about the 

greenhouse it will pay to replace the damaged wood with metal, concrete, 

or brick. At least the wooden supports should rest on footings made 
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of cement, stone, or brick, and these footings should extend 18 inches 

above the ground. Hot creosote should be sprayed or painted on the 

wood nearest the ground. The wuiTe ants already in the wood will 

die within a short time if they are not allowed to maintain their connec- 
tions with the ground and if the wood is thoroughly treated with 

creosote. 

Living plants are seldom attacked unless they are being grown in 

infested benches or close to an infested wall or post, and the danger 
to them is ended when the source of infestation is destroyed. Potted 
plants may be protected by drenching the cinders and boards upon 
which they are set with 5% kerosene emulsion (p. 109) after the source 

of infestation has been stopped. Benched plants found to be infested 

should be removed and burned and the soil treated with 40% nicotine 

sulfate at the rate of one fluid ounce to four gallons of water. 

Additional information on the prevention of damage by wHITE ANTs in build- 

ings of all kinds is given in a circular entitled “Habits and Control of Termites,” 

which may be obtained, upon request, from the Illinois State Natural History 

Survey at!) Urbana. i 

THRIPS 

Like almost all greenhouse crops, chrysanthemums are subject to 

attack by one or more species of THRIPS. These small, narrow-bodied, 

active insects, which range in color from yellow to brown or almost 

black, injure both the leaves and the blossoms. Their work on chrys- 

anthemums is described here rather fully because of the importance of 
this crop in Illinois. The methods of control given in the following 
paragraphs apply also to other crops except as noted in the sections on 

roses (p. 82). 

Injury. Trips have mouth parts that are fitted for piercing and 

scraping the leaf surface and for sucking the juices and other cell 

contents as the plant “bleeds.” At first, they cause the older leaves 
to be more or less thickly covered with whitish blotches on the upper 

surface and minute black specks on the lower surface. Later, as the 

spots coalesce, the blotches and dead areas show through, and under 

a severe attack the leaves may wilt and drop from the plant. The injury 

to the new growth is quite different, the edges of the unfolding leaves 
being browned as though burned, and the leaves being crippled after 

they open. The blossoms also are attacked and may be ruined, the 

petals becoming deformed, streaked, or browned. In addition to the 

direct injury, THRIPS deposit small drops of a dark, sticky fluid which 

collects dirt, invites mold, and altogether renders the plant very un- 

sightly. 
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Unless a constant watch is kept on the plants, and control measures 

properly executed, THRIPS are capable of causing severe injury within 
a short time. This is due to their comparatively short life history and 
to the fact that they feed almost constantly throughout the nymphal 

and adult stages, with the exception of a short resting period before 

they become adults. 

Turips injury on chrysanthemums may be mistaken, in some cases, 

for the injury caused by RED SPIDERS, and to a lesser extent, for that 

caused by the cycLAMEN MITE. However, the long, narrow body of 

the THRIps and their fringed wings, together with the absence of spider 

webs where TurIps alone are feeding, will serve to distinguish them. 

Control. It is extremely impor- 

tant that chrysanthemum stock and 

other plants in the range be kept free 

of THRIPS, for cuttings taken from in- 
fested stock are almost sure to have 

eggs imbedded in the leaf tissue. This 

can be accomplished by weekly appli- 

cations of a spray, using one ounce of 

40% nicotine sulfate to four gallons 

of water. The addition of soap (one 
ounce to each gallon) will increase the 

effectiveness of the spray, but soap 

should be omitted in spraying unrooted 

cuttings. 

Homemade nicotine dust contain- 
ing 2.4% actual nicotine is very effec- Fig. 18. Chrysanthemum leaf 
tive in killing THRIPS in the green- injured by thrips. 
house, and it deserves to come into more general use. It can be easily 
prepared at a cost of from one-third to one-half the cost of commercial 

dusts. Directions are given on p. 107. It may be applied with an ordi- 

nary dust gun, although a duster of the puff type can be more easily 

handled in the greenhouse. 

Any spray or dust should be directed to the under side of the 
leaves. The use of a dust on stock plants allows for a more thorough 
coverage where the THRIPS are feeding on the heavy, low growth. 

When using a nicotine dust, start at the farther end of the bench and 

work backward, so as to be moving away from the dust and thus avoid 
breathing much of it. 

After chrysanthemums have been benched, the THRIPS may be 
held in check by dusting, spraying, or fumigating. The best results 
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have been obtained by using 40% nicotine sulfate at the rate of two 
ounces in three gallons of water, without soap. Apply the spray lightly 

to the under sides of the leaves at dusk. 
Weekly fumigations with nicotine or cyanide will do much to keep 

THRIPS under control, but cannot be relied upon to clean up an infesta- 

tion quickly, since only the adults are killed in appreciable numbers 

by dosages safe to use on the plants. In using any of the various forms 

of nicotine on the market for fumigation purposes, the directions of 

the manufacturers should be followed until trials in the individual 

house have shown the proper strength to use. Cyanide in any form 

should not be used on plants that have recently been sprayed or dusted 

with a copper compound, such as Bordeaux mixture, for very severe 

injury will result. 
Frequent syringing with clear water, where weather conditions 

will permit, will aid in holding the rHrips in check. 

HL 

Fig. 19. Adult and nymphs of the onion thrips. 

As is true with so many insects, prevention is the keynote of success. 

The words of Mr. A. F. J. Baur are fitting in this respect, “Always 
bear in mind that the way to combat insects is to meet them at the 

threshold and turn them back.” 

Life History and Habits. There are several species of THRIPS that attack 

chrysanthemums and other greenhouse crops. The ONION THRIPS?? is by far the 

most prevalent and injurious species in Illinois, and it is followed by: the FLOWER 

THRIPS? and the GREENHOUSE THRIPS®4 in order of destructiveness. The several 

species are so nearly alike in appearance, life history, and habits that only one of 

them needs to be described here. 

The adult of the oNION THRIPS can be easily recognized by the general 

elongated structure of its body and wings. It is less than 1/10 inch in length 

and yellow to brown in color (the GREENHOUSE THRIPS is almost black). The 

fore wings are fringed on the hind margin with long, stiff hairs, or bristles, and 

with shorter hairs on the front margin. The hind wings are similar, though 

smaller. When at rest, the wings are folded along the back, giving the insect a 

very slender appearance. The adults are most active on warm sunny days, when 

2 Thrips tabaci L. 
3 Frankliniella tritici (Fitch). 
%4 Heliothrips haemorrhoidalis Bouche, 
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they will be seen moving over the upper surface of the leaves. The females are 

capable of laying fertile eggs without mating. 

The eggs are white, nearly transparent, bean-shaped, and so small that it 

would require 100 or more placed end to end to measure an inch. Each egg is 

inserted nearly its full length into the under surface of the leaf, usually along 

one of the veins. They hatch in four to ten days. 

The young nymphs, when first hatched, are nearly white, with bright-red 

eyes, and are so small as to be scarcely visible. They feed on the tissues of the 

leaf and develop rapidly during the first two stages of growth. They pass the 

third and fourth stages in the soil and now closely resemble the adults in general 

shape and color, but have no wings and are sluggish in their movements. After 

the fourth moult, the adult females are ready to return to the plant and lay eggs 

for another generation. 

Under the most favorable conditions the life cycle may be completed in three 

weeks, but it averages four weeks in the chrysanthemum house. Turips breed 

throughout the year, and the different broods overlap. 

Turips feed on many weeds, shrubs, and cultivated crops. They gain en- 

trance to the greenhouse through the open doors and ventilators, often literally 

swarming in on warm days in the fall of the year, and to a lesser extent in the 

early spring. They are able to fly only a short way under their own power, but 

with the aid of a strong breeze they can travel considerable distances. 

MINI C TARO SS tecc ayer cbelctel cree eyey o/s 4e) ol sl alin a) Avior ace at skootor ehozer of p. 16 

WVINNEOY GTUDS He chateis leaks areas boots Sie cictie: cosvatuts ate eve wane p. 83 

BATE WOTINIS: fieessictacc icine teats «o's Sfe,a)sle csbaietn ne, ohereiae p. 27 

CINERARTA PESTS 

Cinerarias are subject to insect attack from the time the 
seedlings are out of the ground until the plants are sold. Any 
of the eleven pests listed below may prove troublesome in the 
handling of this crop. ApHips, cUTWoRMS, the GREENHOUSE 
LEAF TYER, RED SPIDERS, THRIPS, and WHITEFLIES are gen- 
erally most troublesome. Sowsucs and MILLIPEDES are espe- 
cially destructive to the young seedlings. Control measures 
recommended on the pages to which reference is made in the 
following list will be found effective on cinerarias also. 

Aphids ors Plant Ueice.s s ae ciacseteionsl sl oicic.e « «is o/s p. 89 

Gabbage: | Eoopers.t.).ci.cte aevde ee cele e ole dete atet ¢ p. 22 

CU LWOMINS 2 exe cteraee = odo ats eycls igjielie) Sctese-s) cla’s.c)s.< 8, sae acre p. 36 

Greenhouse Leaf mdiyer........--..2-<--0eccs 8 p. 39 

° MIGBUMSNES Gono uocd tH oob ao bobeoaocingnodoooconc p. 50 

MANN pPEMesierts chatter se). crclcloilelc siete olen ole siololstefatetalb ata: 

Red eSpidlersiiacttetaarsct- ctsietela: sicls t's sise/c'ele © bets eco eia > p. 75 

SCal euulMSEGlSy pectaeeys chakselelois -adetelo.m,o\2)5) ss) 0 Sucys! opsyere's p. 59 

MGS eke race haters kee aio, bis, sie, sakts ) «es qoualeheneuereliens p. 25 

SOW DIG Sreycorceter rere Mert ous (craleleiel s, sielavele « ene al elvero opaheus p. 95 

Tilda oe Je SERS Oe oon cee Onan On aime p- 46 

WNIT ETHOS srscsctet a tel eects aie ev epats ailshs: te Po ERS ce c\ebeg ate p. 16 
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CLARKIA PESTS 
Red Spiders .....cccccucccesccrcscessecescecce p. 75 

SUI Lal yicee ur nc SIE IC ico OHO ECM osc. ¢ p- 46 

COLEUS PESTS 

Several species of MEALYBUGS comprise the major pests 
of coleus. The GREENHOUSE ORTHEZIA occurs less frequently 
but is very destructive and difficult to control when once 
established. MILLIPEDES, SOWBUGS, and WHITEFLIES some- 
times become troublesome and are therefore listed below with 
cross-reference to the places where they are discussed under 
crops on which they are normally most destructive. 

(Cte Weld soiosoosooubabsgdbusboaDUoDGboGbOasOC p. 36 

GREENHOUSE ORTHEZIA 

The GREENHOUSE ORTHEZIA,*® attacks coleus, lantana, begonia, 

fuchsia, chrysanthemum, ageratum, and many other crops grown under 

glass. The insect proper is very minute and dark-green in color but 

may be easily distinguished, from other similar insects by the long 
waxen tube extending backward from its body. The eggs are laid 
within this tube. The character of injury is similar to that caused by 

the MEALYBUGS described below, and the same control measures are 

recommended. | 

MEALY BUGS 

Coleus and other foliage plants are often found to be harboring 

MEALYBUGS—small, sluggish, whitish, soft-bodied insects, up to % inch 

long—in clusters on the undersides of the leaves or in the leaf axils. 

Host plants include croton, cactus, bay tree, poinsettia, palm, ficus, 

geranium, and others. 

Injury. Meatysues suck the juices from the stems and leaves, 

discoloring and deforming the foliage. They sometimes attack chrys- 
anthemums and other flowering plants just below the bud and cause 

the flower to be deformed. Young and tender plants may be killed. 

Control. Mratyzuc infestations are more easily prevented than 

cured. Plants that will stand syringing with a strong stream of clear 

water may be kept clean in this way. Tender plants should be sprayed 

with 40% nicotine sulfate at the rate of one ounce to three or four 

gallons of water, or with nicotine oleate at the rate of one ounce to one 

or two gallons of water. (For directions for preparing nicotine oleate 

see p. 107.) Either of these sprays should be used as strong as the 

® Orthezia insignis Doug. 
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plants will stand and should be applied with good pressure. Very 
tender plants likely to be injured by the spray may be washed with 

clear water two hours after spraying. It is essential to have stock 

plants clean before taking cuttings, and it is better to injure the plants 

somewhat with strong sprays than to tolerate MEALYBUG infestations. 

Regular fumigations with calcium cyanide (14 ounce to 1,000 cubic 

feet of space) will aid in keeping mEALyBucs in check but cannot be 

relied upon to clean up an infestation. 

Ants are attracted to infested plants by the honeydew secreted 

by the MEALyBUGsS and are often responsible for their spread fromm 

plant to plant. If ants are observed on the plants they should be de- 
stroyed (see p. 94). 

Life History and Habits. The cirrus, or COMMON, MEALYBUG?® is most 

often found in the greenhouse. The waxy filaments circling the body are short 

and stiff-looking. The LoNG-TAILED MEALYBUG®" is similar to the COMMON MEALY- 

BUG but may be easily distinguished by its ionger waxy filaments, especially the 

two very long projections on the hind end of the body. The Mexican MEALYBUG,?® 

which cannot readily be distinguished fron: the COMMON MEALYBUG, is of recent 

introduction in Illinois and attacks a number of plants not considered as common 

host plants for MEALYBUGS. Thus far in Illinois it has been particularly destructive 

to chrysanthemums and geraniums. 

MEAtysBucs are closely related to the scaALE INsEcTS, though differing greatly 

in appearance. They are orange in color but almost completely covered with a 

white mealy substance and have a fringe of waxy projections about the body. 

It is this waxy covering which protects them from most insecticides. 

The SHORT-TAILED SPECIES reproduces at a rapid rate, each female laying 

upwards of 600 eggs, all in one cluster, which she covers with a cottony case. 

The young hatch from, the eggs in about 10 days but remain in. the case for 

several days before beginning to crawl over the plants. They feed by sucking 

the sap, and they grow to be about % inch long. The LoNG-TAILED SPECIES gives 

birth to living young, and its rate of reproduction is not so high. Individuals 

of the latter form are rather active, crawling from one part of the plant to 

another until ready to start reproduction, when they become more or less sta- 

tionary. The males of both species are two-winged, fly-like insects; they are 

unable to feed in the adult stage, and they die soon after mating. The period 

of one complete generation is about) a month. 

IVI Le ssiiveicrotetersyerclatoletcteleierele|s\ sie e)+)a:e\0 =i Ke eeoiel els 

Sowbugs........ RPoda evalevarste tals s/cts\io clicistslereretete Agaret cts p. 95 

IWMI © HULG Scrat cyoPetaeiyeh yee) vs a rer's (01 sitnl'stalns's iehe: eue)s/ aia eustepe sity p. 16 

CRASSULA PESTS 
Mealyburas) S74. ciae cteitarers crore) chen die, hele s ersaitrel ele ae p. 50 

38 Pseudococcus citri Risso. 
37 Pseudococcus adonidum Targ. 
38 Phenacoccus gossypii T. & CkIl. 
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Croton PEsts 
Mealybugs ........ Mia seaaheee vbowira cus psoses ts seee ....p. 50 

Scale cINSects. s..5.. 6) dsi6: ass; scsie corre whee Showrete we teat DES 

UliseSdadacvacsonane AES COCO IORC bn fo oc e p. 46 

CYCLAMEN’ PHS@®S 
The two major cyclamen pests ate the CYCLAMEN MITE, 

which frequently cuts production 50% and is difficult to 
control, and the THRIPS, which are also very destructive but 

more easily controlled. EARTHWORMS are a serious nuisance 
where potted plants are to be removed from the pots for 
shipment. Seven other pests which sometimes attack cyclamens 
will be found listed below in alphabetical order, each with 

a cross-reference to the place where it is discussed under 
the crop on which it more often occurs. 

Aphids; on Plant Elceso. -..05 ose ele ier eiee p. 89 

Fig. 20. Begonia injured by cyclamen mite, shown in contrast with normal 

plant. The distorted leaves and blossoms are typical of cyclamen mite 

injury. 

CYCLAMEN MITE 

The most prevalent and destructive pest of cyclamens in Illinois 

is the CYCLAMEN MITE,®? sometimes called ““THE PALLID MITE” but more 

frequently known to growers simply as “THE MITE.” Although found 

in the greenhouse throughout the year, it is most active and destructive 

from August to January. While cyclamen is the preferred host plant, 

begonia, chrysanthemum, daisy, forget-me-not, fuchsia, geranium, 

gloxinia, larkspur, petunia, snapdragon and verbena are also attacked. 

32 Tarsonemus pallidus Banks. 
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Injury. Leaves and flower buds forming on infested corms become 

crippled, discolored, and weak. Opened leaves that are attacked become 

also wrinkled and pocketed ; they often have small brown cracks on the 

upper surface and are russeted underneath. The flower buds in all stages 

of growth are particularly attractive to the MITES, and a light infesta- 

tion is sufficient to make the plants unsalable because of the malforma- 

tion and discoloration of the flowers. Infested seedlings quickly become 

stunted beyond recovery. 

Control. The nature of the CyCLAMEN MITE, together with its 

habit of feeding in protected places, makes control difficult. The use 

of insecticides alone should not be relied upon to give satisfactory 

results. One of the most important factors in control is to practice 

strict greenhouse sanitation. 

Where cyclamens are grown in frames outdoors during the sum- 

mer, or where plants are purchased in the fall, the house should be 

thoroughly disinfected before bringing in the plants. Disinfection for 

this purpose may be accomplished in one of two ways: 

(1)—When the house is empty, fumigate with hydrocyanic acid 

gas, using 10 ounces of sodium cyanide or potassium cyanide, or three 

pounds of calcium cyanide, to each 1,000 cubic feet of space. (For 

directions see pp. 102-105.) This method cannot be used where other 
plants are growing in the same house, and it must be used with care 

where the house is connected with others containing plants. Fumiga- 

tion at this strength will kill all forms of plant and animal life not 

buried in the ground. Before fumigation, benches containing soil should 

be emptied, or the soil sterilized with steam (see p. 91). If the benches 

are to be filled with any material, coke screenings or cinders that have 

been exposed to the elements for a year are recommended. Fresh 

cinders may cause burned spots and edges on the leaves. 

(2)—Where fumigation is out of the question, empty the benches, 

or sterilize the soil, and spray the benches, walks, and ground under 

the benches thoroughly, from all sides, with a 5% kerosene emulsion, 

using sufficient liquid to thoroughly soak all cracks and crevices. (Di- 

rections for preparing kerosene emulsion will be found on p. 109.) 
The practice of treating the empty benches with hot lime is also good. 

The growing of cyclamen in the same house with other host plants, 
as listed above, should be avoided as far as possible. 

Experiments with oil emulsions, paradichlorobenzene, and naph- 

thalene for the control of the cycLAMEN MITE have been carried on in 

Illinois with very promising results. Infested plants have been almost 

completely freed of MITES by means of PDB applied when the plants 
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were first transferred from the flats and at intervals of two weeks 

thereafter. It was found that the burning which resulted from the 

broadcasting of PDB flakes over the plants could be avoided by the use 
of pressed balls of PDB of the same size as ordinary moth balls. These 
pressed balls, which are obtainable on the market, give off a lower con- 

centration of gas over a longer period of time than the flakes. One ball 

placed on the surface of the soil in each pot controlled the mITEs satis- 

factorily without injury to the plants. Replacing the PDB balls every 

two weeks, however, involves a great deal of labor when large numbers 

of plants must be treated, and the experiments are being continued. 

The results at present do not justify unqualified recommendations. 

A nicotine spray applied at intervals of ten days or two weeks 

will aid in controlling the mi1TEs, killing all those that are exposed at the 

time of application. This spray is made up with one ounce of nicotine 

sulfate and two ounces of light oil emulsion in three gallons of water. 

Life History and Habits. The mite itself is very minute and nearly trans- 

parent. The females outnumber the males about eight to one during the winter 

months, although the percentage of males increases during the summer. Each 

female lays one to four eggs a day over a period of 10 to 20 days and is capable 

of laying eggs without fertilizaton. The eggs, which are so minute that they 

cannot be distinguished without the aid of a lens, are oval in shape and glossy 

white in color. They are laid at night on the undersides of the leaves, between 

the sepals and petals of the flower buds, or on the surface of the corms. They 

hatch into small mITEs in two to seven days, depending on the temperature and 

relative humidity. The mires thrive best at temperatures above 60°F. and with 

a relative humidity of 80 to 90%. After two or three days the young MITEs enter 

a quiescent period, lasting from one to four days, before they emerge as adults. 

In the quiescent stage they do not feed and are very resistant to all insecticides. 

Completion of the life cycle under favorable conditions thus requires from one to 

two weeks. 

EARTHWORMS 

Several species of EARTHWORMS are often a nuisance on cycla- 

men and other stock, especially on young plants which are to be re- 

moved from the pots for shipment. 

Injury. By tunneling near the side of the pot, the EARTHWORMS 

leave a trail of slime which causes the dirt to stick to the pot, so that 

the plant cannot be removed without breaking the dirt ball. Their 
habit of tunneling through the network of the roots of plants is very 

injurious at times. EArTHworms breed rather rapidly in the green- 

house. The eggs, which are yellowish-brown in color and resemble 
small sweet pea seeds in size, are laid in the soil. Occasionally the 
greenhouse benches literally swarm with the worms, so that special 
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treatment is necessary to prevent the soil from becoming soggy, hard, 
and porous. 

Control. The only sure method of controlling EARTHWORMS in 
pots is to sterilize the soil with steam before it is used. (See p. 91.) 
For this work it is not necessary to heat the soil so long as for the 

control of EELWorMs. A temperature of 130° to 135°F. for one hour 
is effective. The numbers of these pests may be reduced by watering 
the soil with corrosive sublimate in solution as directed for the control 

of the maggots of FUNGUS GNaTsS (p. 57). A light application of flake 
napthalene on the soil surface of potted plants will tend to drive the 
worms from the pots, and this treatment may be used with safety on 

the more hardy plants, such as cyclamen. Clean plants set on infested 
soil will soon become infested. When troublesome in benches, these 

pests may be killed by a light application of hydrated lime worked into 

the soil surface and followed by watering. 

Eelworms (p. 90) cause large swollen areas on cyclamen 

root systems. Infested plants and soil should be burned, 

and the pots should be sterilized with steam (p. 91) 

before being used again, 

Greenhouse Leaf Tyer...................200- p. 39 

MITTS SS torstel stare oleleteteteleieloictele ole clericrerele. © Aas paitee Pre 

Mites, see Cyclamen Mite................eee00% p. 52 

SOW PIL GSicherateter svcteratats’ s, cictenat alchetel s inicovs ycliopele: stetoliesefete se p. 95 

Thrips (p. 46) cause the foliage of cyclamen plants 

to become russeted and the flowers to become streaked 

in a manner that may be mistaken for mire injury, but the 

leaves are not crippled. Nicotine dust or sprays will 

control the turips in this instance as in others. 

Wines (itlslogg oboe cooocuconoboc bUGooobOUduaG p. 83 

VIMO WORINS) Feystoravelsistetaietele lols -a el ststcvels) » lets! civint-lere)c'le p. 27 

Cyperus Pests, see UMBRELLA PLANT PEsts, p. 99. 

DarrFopit Pests, see Bus Pests, p. 19. ‘ 

Daisy Pests, see MARGUERITE PEsts, p. 64. 

DELPHINUM Pests, see LARKSPUR PEsts, p. 64. 

DIANTHUS PEsTs, see CARNATION PEsTs, p. 22. 

Dipiscus Pests, see LAcE FLower PEsts, p. 64. 

DRACAENA PESTS 
MICEIM EITC Cy obbbon ds ceddddcosspodoeoUnDoiedDoDDN p. 50 

Thrips. eeeeeceeeevoeeeeeeeeee ee eeeoseeceoeseeeeeeeeees p. 46 

Easter Lity Pests, see Buts Pests, p. 19. 



‘56 Greenhouse Pests in Illinois 

EuPHOoORBIA PESTS 
ScalesinsSeGtsiys: ssp eaters bicycle cutie cones Eeteeee eee p. 59 

le PESTS 
Various SCALE INSECTS, which may become destructive 

at any season of the year, are the major pests of ferns. A 
brief account of the injury they do,. together with recom- 
mendations for control measures and notes on their life his- 
tory and habits, with particular reference to the four chief 

offenders, is given in this section. The FLormaA cUTWoRM 
and the FUNGUS GNATS are sometimes of major importance 
and are discussed here at some length. Eight other pests 
that attack ferns at one time or another are also listed, each 

with a cross-reference to the place where it is discussed in 
connection with the crop on which it is more often found. 
Of this latter group of pests the MEALYBUGS and SLUGS are 
likely to prove most troublesome. 

Cutworms, p. 36; see also Florida Fern Cutworm below. 

EO RTIMES cogcodgagscocogopecuodOUoSOdsSdc DON: p- 90 

FLORIDA FERN CUTWORM 

The FLorIDA FERN CUTWORM*® gains entrance to the greenhouse, 

in the egg, larva, or pupa stage, by being carried on shipments of ferns, 

chiefly from southern points. It is a green-to-black, cutworm-like cater- 

pillar, up to 1% inches long, capable of completely stripping large ferns 

of their leaves within a few days. It is not often a very destructive 

pest in Illinois, however, for most greenhouse men in the state are 

acquainted with this insect and its work and usually get it under control 

at once. 

Injury. The fronds are rapidly devoured by the larvae, the older 

ones being disfigured by the loss of leaflets and the younger ones being 

entirely eaten away. Infested plants soon become unfit for sale. 

Control. If the infestation is light, simply picking the larvae off 

the ferns by hand at night with the aid of a flashlight is satisfactory. 

Where their numbers are sufficient to warrant special control measures, 

pyrethrum has been found very effective by Gibson and Ross,** who 

recommend dusting with fresh pyrethrum powder twice a week or 

applying the following spray once a week: 

Freshy pyrethoum-=powder -f24)....6 0.4 2 te 8 ounces 

Deautind sy: (Soap % see ee els ceteris Sk ee 4 ounces 

Sai iieawa tere nye oie ee ae eon eee 8 gallons 

40 Callopistria floridensis Guen. 
“1 Dominion of Canada, Dept, of Agr., "Bull. No. 7%, 1922. 
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First dissolve the soap in a small quantity of warm water, and then 

add the pyrethrum powder and enough water to make eight gallons of 

mixture. Weekly applications should be made until the infestation is 

cleaned up. 

The poison bait described on p. 107 is inexpensive and will aid also 
in the control of this pest. 

Life History and Habits. The adult of the FLoripA FERN CUTWORM is a 

beautifully marked moth with a wing expanse of one inch. The general color of 

the front wings is brown, with dark-reddish-brown patches bordered by lighter 

areas. The hind wings are almost uniformly brown. ‘The eggs are laid singly 

on the under surface of the leaves. The larvae, which hatch from the eggs within 

a week, are light-green at first and become somewhat darker green or black when 

mature, being then about 114 inches in length. They have the general appearance 

of cutworMs and are noctural in habit. During the day they usually will be 

found buried just below the surface of the soil at the base of the ferns, although 

the younger stages often remain at rest all day on the midrib of the fronds. 

FUNGUS GNATS 

If ferns or other plants are sickly, with no visible cause above 

ground, examine the roots for brown scars and tunnels made by small, 

white, thread-like footless maggots with dark heads. These maggots 

are the larvae of FUNGUS GNATS, of which the FICKLE MIDGE* is a 

common example. Their principal food is found in fresh manure and 

fungus growths, such as mushrooms, and they are often seen in large 

numbers soon after an application of fresh manure to the benches. As 

long as there is a supply of moist manure they are not likely to attack 

the living roots. In their younger stages they may easily be mistaken 

for EELWoRMs, and later they may be confused with the true worms 

found in soil rich in organic matter, the latter being also small, white, 

thread-like and footless, but harmless. Besides ferns, on which they 

are most destructive, these pests also attack carnations, begonia, coleuses, 

sweet peas, roses, lupines, and many other greenhouse plants. 

Injury. In addition to the direct injury caused by the maggots 

burrowing into the roots there is even more serious damage done to 
the plants by disease organisins that find the burrows an ideal place to 

enter and develop. Carnation cuttings are often destroyed soon after 

being transferred to pots from the propagating bench. Seedlings of 

many kinds are killed outright, and mature plants in general are weak- 

ened. The adult GNATS may become a serious nuisance to the grower 
of very hairy plants, such as lace flowers and lupines, for they collect 

2 Sciara inconstans Fab. 



58 Greenhouse Pests in Illinois 

on the flower stalks, where they die and are retained by the hairs, so 
that each flower stalk must be brushed before it can be sold. 

Control. The adults are readily killed by fumigation with nicotine 
or calcium cyanide at the usual strength. Nicotine fumigations are 

preferred for use on ferns because of their susceptibility to injury by 
hydrocyanic acid gas. 

As a means of controlling the maggots, a dilute solution of corro- 

sive sublimate (mercuric chloride) has been successfully used in Illinois 

Fig 21. Adult fungus gnats on the stems of lace flower. It is 

sometimes necessary to brush the stems of hairy plants to rid 

them of these insects before they can be sold. 

for watering potted ferns and carnation cuttings. One ounce of corro- 

sive sublimate is dissolved in a small quantity of hot water and diluted 
to 10 gallons. For smaller amounts it is convenient to use two mercuric 

chloride tablets (7.3 grains each, obtainable at any drug store) to each 
quart of water. Since mercuric chloride corrodes all metais, the solu- 

tion should be handled in glass, earthenware, or wooden receptacles. 
Tobacco dust containing at least 1% nicotine is also effective when 

worked into the soil. 
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Life History and Habits. The adults are very tiny, gray-to-black, two- 

winged flies, resembling smali mosquitoes. Each female lays from 100 to 200 

eggs, in small clusters, in the soil. The larvae hatch in about a week and work 

their way through the soil or into the roots. They become mature when one 

week old and are then about 14 inch long. They pupate in the ground, forming 

cocoons and resting for almost another week before emergiug as adults. About 

one month is thus required for a complete life cycle in the greenhouse at fern 

temperatures and five weeks or longer at sweet pea temperatures. 

IVT Seal IU S i stee raves’ osetet clots! cleve) a’s sn shebsre ale ieteicuelent ele ete. p. 50 

DUNE CES Seta cl tears c s.k)s clsislalabelel.s Sheteceacslalave ele dias’ s p. 92 

SCALE INSECTS 

Ferns are subject to attack by several species of SCALE. INSECTS 
at all times of the year. Because of the small size and protective colora- 

tion of some SCALES, they may go unnoticed until considerable damage 

is done. The grower, therefore, will do well to keep a constant watch 

for various tan, greenish-brown, or dark-brown scales on the leaves, 

usually on the under side or along the midrib. 

Injury. All species of SCALE INSECTS injure ferns in the same 

way: at first, minute yellow blotches appear on the leaflets where the 

juices have been sucked from the cells; later the whole leaf becomes 

yellow and dies, and the entire plant looks sickly. 

Control. It is much easier to keep ferns free from scares than 

to stop an infestation once established. Since scALE INseEcTs thrive 

best under dry conditions, there should always be plenty of moisture 
in the fern house. Before new plants or boarders are brought in, they 
should be carefully examined, and if infested they should be isolated 
until cleaned up. 

Badly infested leaves should be removed and burned. Then spray 
the plants with 40% nicotine sulfate, using one ounce to three gallons 

of soft water in which there has been dissolved three ounces of fish 

oil soap or laundry soap. This spray should be applied at weekly inter- 
vals not more than two hours beiore watering. It is important to wash 

the leaves thoroughly when watering, to prevent burning. 

Fumigation with nicotine will also aid in controlling scALE INSECTS, 
especially those hatching from eggs. When the eggs of the HEMISPHER- 

ICAL SCALE are hatching, the young are readily killed by ordinary nico- 

tine fumigation. 

Certain proprietary oil emulsions may be used to reduce a heavy 

infestation, but great care must be taken with any spray containing oil, 
since ferns are very susceptible to injury. 
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Ferns used in the household may be cleaned of scALE INSEcrs by 
drenching the plants with 40% nicotine sulfate used at the rate of one 

ounce to three gallons of soft water containing three ounces of laundry 

soap. Small ferns may be dipped in a pail or bucket containing this 

solution, by inverting the plant and spreading the fingers of one hand 

so as to hold the dirt in the pot. All the leaves should be immersed for 

about two minutes. After two hours repeat the operation with clear 

water, in order to prevent any chance of injury. Ferns too large to 

dip should be removed to the basement or outdoors and sprayed thor- 

oughly. Elevate the plant or turn it on its side, so that both the upper 

and lower sides of the leaves will receive the spray. Do not neglect 

to syringe thoroughly with clear water after about two hours. Weekly 

treatments should be given until the plants are clean. The same treat- 

ments will effectively control APHIDS, or PLANT LICE, THRIPS, and: other 

sucking insects commonly infesting house plants. 

Life History and Habits. For practical purposes all scaLE INSECTS infesting 

ferns have similar life histories. Either the eggs are laid under the mother scale, 

or the living young are deposited there. In most cases the generations so overlap 

that there are no definite broods. When the eggs hatch, the young crawl from 

beneath the mother scale and seek a suitable place to settle down and feed. Most 

female scales remain in the same position the remainder of their lives, but some 

retain the power of locomotion for a considerable length of time. Some females 

have wings, and when mature they mate with the male scales, which are usually 

white or yeliowish and always have wings. The following species are most often 

encountered on ferns in Illinois greenhouses. 

The common FERN SCALE#® is a very small species usually found on the under 

side of the leaves. The females are difficult to see, for they are light-brown or 

greenish-brown and blend with the color of the leaflets. The males, which are 

white, elongated, and readily seen on the green foliage, are short-lived and do 

not injure the ferns as do the females. 

The sorr BROWN SCALE!‘ is larger and more fleshy than the FERN SCALE but 

smaller than the HEMISPHERICAL SCALE described below. The females vary in 

color from a yellowish brown to a deep brown, and they are most often observed 

along the midrib of the fern leaf. They give birth to living young. While par- 

ticularly injurious to ferns, they also feed on palms, ficus plants, bay trees, and 

other ornamentals. 

The HEMISPHERICAL SCALE*5 is dark-brown, smooth, strongly hemispherical, 

and larger than any of the other scales found on ferns. It also attacks palms, 

ficus plants, alternantheras, etc. If a female of this species is carefully lifted 

from the fern leaf and examined on the underside with the aid of a hand lens, 

numerous minute eggs will be seen. The production of eggs, together with the 

small white dots on the back of the adult, which are visible under the lens, will 

serve to distinguish this species from the sorr BROWN SCALE. 

43 Hemichionaspis aspidistrae Sign. 
44 Coccus hesperidum 
4 Saissetia hemisphaerica Targ. 
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The CAMELLIA SCALE,‘® which is less common than the species mentioned 

above, may be distinguished from most other scales found on ferns by the pro- 

nounced median line on its back and by its rather flat, wrinkled surface. This 

scale also infests ficus and camellia plants and Kentia palms. 

SLC CSET SES Pre es ECG ot = 2 ee yoke, omc hame sla ieeits p. 25 

SGML St fav. ore ata ta illulahe diate ote chin. GakNe Ltoad p. 95 

“SUG LGU SEER see SO al Re OP a aa i A p- 46 

FEVERFEW PEsts 

Nargueritecbly fons cc ce wel eice som ce tence ttacinn p. 32 

BREED SPIEL GS Wah 5 oa Rlel a onto afore a e-ale scroll wietale ca oles p. 75 

TLOGLICIE A 8 Sih at aplteee p ne gr aE aa PE er Re a eo RA a A p. 46 

Ficus Pests 

Ca leMINSECES c-.-poere tere oracle oad. crocisrarnsinas races ae p. 67 

FORGET-ME-NOT PESTS 

Gl ATE MONIT EAs cuts oh os aiahe neteice aha apt «0! hear eis p. 38 

Greenhouse: Orthezia <jtcicii. os ees t.0ra ais apse ese es p. 50 

IMIG AY DUS == cic. cprtepatare cies shies oleterererepatonsieler¥arobe tz eaves p- 50 

Keep plants removed from coleus, ferns, poinsettias, 

and other crops susceptible to meatysuc attack. 

WIIG TING Sci iverasse oie a snolet sre tasers clare earn pticle.e s aeredec p. 16 

FREESIA PESTS 

Aphids, or Plant Licé.................... 22 eee p. 89 

Gel SVC Saoogbodoas 5c couU ae ccs oUO GU dnDUOE p. 75 

SHIEECTS Mbey caci-ne cucbarctononssctehexcheohoiancnelenencteleisielenelevelcraysvele:s.5 p. 25 

SUGIDYELP Siva. traces steer RT nee san eaciees erodens nisin jaisielend s.ereve, cele p. 46 

FucusiA PEsts 

Aphids, or Plant Wic@ inn cc.ccicre rere rete oiciele cee ale p. 89 

Cyclamen nlite yore yetebetas «oo ens eho ler ovr cienelera) eke helie. cucie p. 38 

NIGEIMMIDCIS scoonecouena00 Da bdoudboDDOONOUGDUOOS p. 50 

Tint} As soscdashogene so noncecooodbogodonuodeaE p. 46 

ValnitS EE obi g done nb oon bomeucguoDDOOOdnOOS p. 16 

GALToNIA Pests, see Butz PEsts, p. 19. 

GARDENIA PESTS 

Aphids, or Plant Lice...........-...-.---eeeee: p. 89 

Mealy bugs ic <ais histone = ole 0) ole e wiole coe 21h 0 sin ieieie s) «= p. 50 

SERB hi ico ieiatlo ois oo ols cole sc ais es sen basme ae p. 25 

SOW DUG Sapcreire tele ieteraiaia’ «clo ise sle\0 asi cleie ausiels ols ols p. 95 ; 

Tarnished Plant Bug.............sceeeeeeeeees -p. 43 

48 Fiorinia fiorinioe Targ. 
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GERANIUM PESTS 

Although geraniums are less subject to attack by insects 
than most greenhouse crops, there are several pests that fre- 
quently cause trouble. FULLER’s ROSE BEETLE, while it seldom 
does any considerable harm in IIlinois greenhouses, is often 
found on geraniums in the fall of the year and, because of 
its relatively large size and prominent snout, attracts a great 
deal of attention. The more serious pests of geraniums in- 
clude the CABBAGE LOOPER, various CUTWORMS—particularly 
the VARIEGATED CUTWORM—the CYCLAMEN MITE, the GREEN- 
HOUSE LEAF TYER, THRIPS, and WHITEFLIES. In addition, 

Fig. 22. Geranium leaves eaten away by slugs. 

COCKROACHES, EELWORMS, MEALYBUGS, SLUGS, and TERMITES 
sometimes attack geraniums. Page references are given in the 
following list for the reader’s convenience in finding the places 
where these pests are discussed under the crops on which 
they are usually more destructive. 

Cabbage: looper » af.)..2)-)2% stalslete wyclahs,« bis. < cig ave ents p. 22 

Gockroaches: Siissiscck sole adie oa ps o's aw Se p. 78 

GCUEWONINIGH 4s, cfetete's cic species rahe elie Mig scelale re aeney stan tena p. 36 

Cyclamen Mite (p. 52) may be controlled on geraniums 

by means of a spray made with one ounce of 40% nicotine 

sulfate solution and four ounces of laundry soap in four 

gallons of soft water. 
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Eelworms (p. 90) often attack geraniums. When re- 

potting, burn all the infested plants, together with the 

soil in which they have been growing. The clean plants 

should be put into clean pots with soil that is knowr to 

be clean or that has been sterilized. It is also very im- 

portant to set the pots on a clean bench, 

FULLER’S ROSE BEETLE 

FULLER'S ROSE BEETLE,*’ a large, grayish-brown beetle with a prom- 

inent snout, occasionally injures geraniums, carnations, roses, camelias, 

and a few other plants. It is not a serious pest in Illinois but frequently 

attracts attention because of its comparatively large size and peculiar 

snout. The adults, which are not able to fly, sometimes crawl into the 

greenhouse. They feed by chewing holes in the leaves of the plants. 

the larvae, which are sometimes carried in with a change of soil, feed 

on the roots in much the same manner as white grubs. The most 

practical control is to hand-pick the adults when they are found feeding 
on the foliage. 

Greenhouse Leaf Tyer.............cscececcens p. 39 

Mealybugs (p. 50), particularly the MexicAN MEALYBUG, 

may cause very severe injury to geraniums. In fact, they 

are capable of killing the plants if not speedily brought 

under control. 

SUS) 2 were csv eretarcre es lerereteterstaree COORD MOO Oe vePaeo 

STSIEA PS); eras cravat ose ascvsheters eusieterevetarieiane aicls)s) sleletalsicle/ sero 

TP STATS (Ge RI Se eR ene Corina taco Ecos p. 44 

VV/LOTICGLITEE aiaigie A iatictroe amin cGe Hom acon Gann’ p. 16 

GERBERA PEsts 
Red Spiders ............eee0e- sGo00beca00r Sielelel Payee 

SUVIAIGIP) Es teaniovele cis (oie a's ays aveyetes <[evs a si aiele’ srerevere occvecsps 46 

WVHIEG TILE Sime epee vereierc/e/e) aleve letereiote) lei otclslstetekelatcrojele erste’ 6 p. 16 

GLADIOLUS PESTS 
Aphids, or Plant Lice.............0.ccceeeenees p. 89 

Red Spiders ............ slate etaret stars Syels/otessiateveet cve's p. 75 

SVU arctan sooo oie cerevotsiernile: 1stsimcecs7ele srsie le ec sielerelere ce preo 

TGS toa cicod ocneacd Bye fessatisyeneieiaretela te Gita cietee eater p. 46 

GLOXINIA PESTS 
Cyclamen Mite .......... 2002s scccccennccaconae p. 38 

Mealybugs .......ccccccccccccccccccsccces .-.-.p. 50 

Tilson dooeooosdsnodsedoqnobooddanar ve ccee es Pe 46 

HELIOTROPE PEsTs 
Greenhouse Orthezia ..........-cccececececeees p. 50 

Mealybugs .......- Mtelavareysvefeiets «idle c olmvajetotexalesereielerale p. 50 

47 Pantomorus fulleri (Horn) 
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HyacintH Pests, see Burs PEsts, p. 19. 

HypRANGEA PESTS 
Red iS pidersvicn circvicntoe citeterehere siete o'= sche esteem p. 75 

JERUSALEM CHERRY PESTS 
EeIWOnms? tc cto'e c.cpere es ceerermeporetonns a ysie ty Suelo cee p. 90 

Reed Spiders: isle nics ot- cisteleteve ate ets eters, 2 nfo’ eleven ete p. 75 

Jonguit Pests, see BuLB Pests, p. 19. 

Lace FLower PEsts 
FUNGUS RGNats peipercereer ie ctenshel orsie tenets ciene ich olf eetononons p. 57 

Rede Spidersiis-ickeris oieleseicteieleiiereloieictercloteereucteter rere p. 75 

LANTANA PEsTS 
Redi Spiders? :. 2 ih:c sgn otrave wicleiwiclstevsietausietererottenmietere p. 75 

Scale slinsects:) a is ch casei esti one evel sree arelieee p. 59 

A ARID S eeeve fee 2 ete papchensrever ee teuehe hh dete oneee encore hee ee p. 46 

Wihiteflies ices). och pote pieces (sec atcele oon, p. 16 

LarxKSPUR PESTS 
CyclamenuMiite 2. soe. shone. Ses nic eleva evoetens p. 38 

LnGkel SPMCMNS so ocoandocsuncoccodncddecaaaacooTe p. 75 

Latuyrus Pests, see SweET Pea PEsts, p. 89. 

Lemon PEstTs 
Meal ybUgsy 28 ces eres wari oicceneuie ereterece (lett seacdonols atte p- 50 

SCale WNSECES® Va isresroerstosrtrakey A ewepersjevanars: oroterave SeTomeers p. 59 

Lity Pests, see Bus Pests, p. 19, and Catia Lity Pests, p. 22. 

LUPINE PESTs 

Fungus: ‘Gnatsiiocciing sittin cee occas me ame p. 57 

REAUSPIGEMS wepevalh elect cit tenalelclevclev elec) dele iter tern chor p. 75 

MARGUERITE PESTS 
GION a spinon deno.diad oo pocabd abo nmccedian © p. 90 

Marguerite, “Billys fac fe. oc ae. eee els eoasuorenvayellsvaieds p. 32 

Red! Spiders? crtacjccehoc «ciststers clscerem ohare ecteussiepee nce p. 75 

MaTHIoLa Pests, see Stock PEsts, p. 87. 

MIGNONETTE PESTS 
Cabbage: Looper xs tic: cit ale secretes tat eee p. 22 

Myosortis Pests, see ForGET-ME-NoT PEsts, p. 61. 

Narcissus Pests, see Bus Pests, p. 19. 
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ORCHID PESTS 

Orchids are not subject to serious attack by many pests, 
though the SCALE INSECTS are generally prevalent and injur- 
ious. The ORCHID FLY, Or CATTLEYA FLY, may cause severe 

losses and undoubtedly would frequently if growers did not 
take care to destroy suspicious-looking buds. MEatysucs, 
SLUGS, and SOWBUGS are sometimes troublesome, and several 
WEEVILS have been recorded as feeding on orchids. These 
are included in the following alphabetical list, each with a 
number referring to the page where the pest is discussed in 
connection with the crop on which it is most often found. 

Cattleya Fly, see Orchid Fly below. 

Meal yu sixsreracr-tcrotorovolel svesictohcievctsvehe'= is crenemeereveovcievere p. 50 

ORCHID FLY 

The orcuH1p FLy,** known to many growers as the CATTLEYA FLY, 

is sometimes a serious pest. Previously, when orchids were largely 

brought in from the tropics, this and other orchid pests were far more 
troublesome than at present. Since introductions became less frequent, 

the losses occasioned by the orcHID FLy are no longer so great as 

formerly. 

Injury. The flower buds become abnormally swollen at the base, 

fail to develop, are darkened, and usually die after the adult flies emerge. 

Control. The most important factor in control is the obtaining 

of clean stock. Any new stock purchased should be thoroughly exam- 

ined for suspicious swelling of the buds. If the swelling occurs after 

the plants are in the orchid house, the infested buds should be removed 

and burned. At the present time no other control measures are nec- 

essary in Illinois. 

Life History and Habits. The adult is a clear-winged wasp about % inch 

in length. The eggs are laid in the buds, which begin to swell shortly after the 

larvae hatch. The entire life cycle is completed in about two months, and the 

adults emerge to live but a few days. This insect is unable to survive outside 

the greenhouse. 

SCALE INSECTS 

The scaLE most frequently encountered on orchids in Illinois is the 
OLEANDER SCALE*® (p. 68), though the orcHID SCALE™ is also common. 

The latter is somewhat similar to the FLORIDA RED SCALE (p. 68) but 

lighter in color and somewhat larger. 

8 Hurytoma orchidearum (Westw.). 
42 Aspidiotus hederae (Vall.). 
50 Parallelodiplosis cattleyae Moll. 
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Injury. At first, minute whitish blotches appear on the leaves 

where the scales have sucked the juices from the cells. Later the 

flowers are weakened. Badly infested plants may shrivel up and die. 

Control. The same control measures are recommended as for the 

control of scales on ferns (p. 59). It is hardly necessary to warn 

against the use of oil or nicotine sprays on orchids when the plants are 

in bloom, for the danger is well known to all growers. 

The life history of scale insects is described on page 60. 

Slugs (p. 25), which are particularly injurious to the 

roots of orchids, may be controlled by applying lime or 

nicotine dust to the benches and racks, 

Sowbugs (p. 95) also cause severe injury to orchids 

and may go unnoticed for a long time because they hide 

among the roots. 

Weevils, or small snouT BEETLES,9°! are not known to be 

troublesome to orchid growers in Illinois, although several 

species have been reported from other states as capable 

of causing severe injury at times. 

PALM PESTS 

Nine species of SCALE INSECTS make up the major pests 
of palms. A brief description of the forms commonly found 
in Illinois greenhouses is given here and is preceded by notes 
on the general type of injury and recommendations for con- 
trol. The cocoNUT MEALYBUG and occasionally other species 
of mealybugs sometimes attract attention on palms but seldom 
become serious pests of palms in the greenhouse. They may, 
however, become serious pests in conservatories and private 
homes where the plants are not properly syringed. 

Mealybugs (p. 50), if found at all on palms, are almost 

certain to belong to the species known as the coconut Or 

PALM MEALYBUG,°>2 Which is easily distinguished by the 

checkered arrangement of the waxy secretions on the 

back. Infestations are not very common in greenhouses 

but are more likely to occur in conservatories or private 

homes where the plants are not subject to routine control 

measures, Thorough syringing with clear water will dis- 

lodge both the adults and the young. The oil emulsion 

recommended below for control of scaLe InsEcTs On palms 

will also kill the young mEALysuGs. 

MITC GGS? o:ate ni c.0 cre 'sin atte © ejareietadaie'a) spams a nic iaincelv Siaisalitaioae ic 

5t Members of the family CuRCULIONIDAER, 

52 Pseudococcus nipae Mask. 
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SCALE INSECTS 

Palms are susceptible to attack by numerous species of SCALE IN- 

SECTS, some of which are found also on citrus, ficus, oleander, and 

related plants. It is seldom necessary for the grower to identify the 
species, however, since the same control measures are effective on one 
as well as another. 

Injury. Since all scALE INSEcTs obtain their food by extracting 

the cell sap, they rob the plant of some of its strength. Although a 

single scale takes but a small amount, a heavy infestation soon exhausts 

the life of the plant. When infested plants are freed of scates, the 
whitish or yellowish blotches marking the feeding places remain for 
some tinie. 

Control. Experiments conducted in Illinois have shown that palms, 

ficuses, and similar plants may be completely freed of the more com- 

mon SCALE INSECTS with a single thorough application of boiled lubri- 

cating-oil emulsion at 1.5% strength. (Directions for preparing the 

stock emulsion are given on p. 109.) It may be necessary to repeat this 

treatment after a week or ten days in order to kill the more resistant 
species. The only danger of injury to palm and rubber plants by such 

a spray is on very bright days in mid-summer, and this may be avoided 

by a thorough syringing two hours after the spray has been applied. 

For mixing large amounts, use 11% gallons of the stock emulsion to 100 

gallons of water. For smaller amounts, it is more convenient to pur- 

chase a stock emulsion and use it according to the directions supplied 
by the manufacturers. 

Several proprietary oil emulsions on the market give good results 

when used at the strength recommended by the manufacturers for the 

control of SCALE INSECTs on palms. The homemade emulsion is to be 
preferred in most cases, however, since most of the proprietary com- 

pounds gum up the leaf surface and collect and retain dust and dirt. 

Potash fish-oil soap used at the rate of one pound in three gallons 

of water is effective when three or four applications are made at weekly 

intervals. The plants should be syringed with clear water two hours 

after each application. 

When only a few plants are to be treated, “Lemon Oil,” a pro- 

prietary compound which should not be confused with the oil of lemon, 

may be used to advantage. This compound emulsifies when added to 

water and should be used at the strength recommended by the manu- 

facturers. Several treatments at intervals of two weeks are usually 

necessary to bring the scALEs under control, since this spray is not very 

effective against the eggs. 
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Life History and Habits. All scale insects have similar life histories (p. 60). 

The FLorIpA RED SCALE®? is one of our most common and destructive scales 

on all varieties of palms. It also attacks acacia, citrus, ficus, and oleander plants. 

Its body is nearly black, circular, and rather flat with a slightly raised center 

which is red. It is usually to be found on both the upper and lower surfaces of 

the leaves. Another closely related species, the CALIFORNIA RED SCALE,°4 looks 

much like the FLoRIDA RED SCALE but may be generally distinguished by its semi- 

transparent covering and its bright-reddish-brown color. The eggs are laid under 

the female scale. 

The TESSELLATED PALM SCALE®® occurs on palm, ivy, oleander, orchid, ficus, 

and other plants. It is readily distinguished from other scales found on palms by 

its flat, oval shape, its greenish-black color, and its checkered, or tesselated, 

surface. The females give birth to living young. 

The GREEDY SCALE°® is often found in colonies on citrus, palm, and ficus 

plants. This scale, which has a rather highly convex surface, is not so easily 

identified by the grower, but its habit of collecting in colonies is characteristic. 

Fig. 23. Florida red scale. Fig. 24. Oleander scale, 

greatly enlarged. 

The LATANIA SCALE,°? found on citrus and latania as well as on palm, looks 

much like the GREEDY SCALE since it has a highly convex surface, but it is not so 

apt to collect in clusters, and when it is removed from the host plant the under 

side of the scale will be seen to be well developed, retaining the insect within. 

The PALM SCALE,°8 a reddish-brown species, not well marked but noticeable 

for the amount of sweet sticky substance it secretes, is very prolific on palms and 

rather difficult to bring under control when thoroughly established. 

The Ivy, or OLEANDER SCALE®? occurs principally on ivy, palm, oleander, and 

orchid plants. This scale also collects in clusters and may completely cover the 

53 Chrysomphalus ficus AShm. 
54 Chrusomphalus aurantii (Mask.). ° Aspidiotus lataniae Sign. 
55 Fucalymnatus tessellatus (Sign.). %Chrysomphalus dictyospermi (Morgan). 
% Aspidiotus rupax Comst. 59 Aspidiotus hedere (Vall.). 
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leaves and stems of the plant. The males, which are white, are frequently more 

abundant than the females, which are circular, nearly flat, and light tan or gray 

in color with a brighter, more yellow center. The pale-yellowish eggs are de- 

posited under the scale. 

The CHAFF SCALE®® is common in Illinois greenhouses on orange and lemon 

foliage. It is nearly circular in shape and carries the more or less distinct cast 

skin at the rear end. The young and the eggs are purple and can be readily 

noticed by carefully lifting the parent scale. 

The THREAD SCALE®! is easily recognized by its long slender form, black, 

color, and small size. It usually lies parallel to the larger leaf veins and, once 

established, is difficult tq control. Among the many plants attacked by it, palms 

are most susceptible to injury. The eggs are laid under the edge of the female 

scale. 

PANDANUS PEsTs 

IMIG AYIDUG Siior cpaccere race. < cilose lasers oa-0 5, oye misuse auederekeevege ets p. 50 

Cale NSECES, Fam c:see ae ee cle.eis.e 1+ Siove ntabera en nete ..p. 59 

Pansy Pests, see Vioret Pests, p. 101. 

PELARGONIUM PEsts, see GERANIUM PEsts, p. 62. 

PERIWINKLE Pests, see Vinca Prsts, p. 99. 

PETUNIA PEsTS 

Red Spiders ............. BEG EO OUR OOS choo OBOE p. 75 

PIQuERIA Pests, see STEvIA PEsts, p. 87. 

PoOINSETTIA PESTS 
Mieally DU Get aicec site «. scsncie sls.s crap dieoe. aces tapelelloraetaichererensts p. 50 

PRIMROSE PESTS 
Aphids, or Plant Lice...............-..00e0e ee: p. 89 

Greenhouse Leaf Tyer..................-..--.- p. 39 

Insel SiC Bist cciec poe od Uod DOP DOO Dac OCrOm oD p. 75 

SIGMUPE PY SPtccerpctaccsreio meen -(okctst clare, clavers: ©, ttaus-elctetmhete wte/ateba, ote p- 46 

WWI EO TPE Sis ses kas cyetaee clots ois sale aes oie sa die ieiele ee oveieid mice p. 16 

ReEsEDA PEsts, see MIGNONETTE PEstTs, p. 64. 

ROSE PESTS | 
Roses, comprising 50% of the entire cut-flower crop in 

Illinois greenhouses, are attacked by numerous insects, of 
which the most destructive are several species of LEAF TYERS, 
LEAF ROLLERS, RED SPIDERS, THRIPS, and the ROSE MIDGE, any 
one of which is capable of causing equally severe damage to 
the rose crop if not held in check. Next in order of relative 
destructiveness are the APHIDS, the STRAWBERRY ROOT WORM, 

% Parlatoria peryandei Comst. 
%JTschnaspis longirostris Sign, 
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and various WHITE GRuBS. Other pests of lesser importance 
on roses include COCKROACHES, SOWBUGS, MILLIPEDES, and 
SYMPHYLIDS, Or CENTIPEDES. On the following pages the 
major pests are discussed in alphabetical order. The injury 
done by each pest is described, measures are recommended for 
its control, and brief notes are given on its life history and 
habits. Similar information on the other pests mentioned will 
be found on the pages indicated after each name in the alpha- 
betical list. 

Aphids (p. 89) on roses are not limited to one species, 

but the rose apuip,®? a kind of “creenriy’ which feeds in 

colonies, usually on the terminal shoots, is the chief 

offender. If allowed to become abundant, these plant lice 

will feed also on the undersides of the leaves. The in- 

fested portions of the plants become stunted and crippled, 

and the flower buds either drop or fail to open normally. 

Plants severely injured are slow to recover, Fumigation 

with nicotine or calcium cyanide is the preferred means 

of control. 

Fig. 25. Adult of ohe rose leaf roller. 

CATERPILLARS 

Four species of small, pale-green, lightly striped or spotted cater- 

pillars are frequently found on roses grown under glass in Illinois. 

The GREENHOUSE LEAF TYER already described in the section on chrys- 
anthemums (p. 39) is usually the most destructive one of the four. 

The next in order of importance is the OBLIQUE-BANDED LEAF ROLLER,” 

which is sometimes called the ROSE LEAF ROLLER because it is chiefly 

a rose-infesting insect, although it does serious injury also to carna- 

tions and asters. The other two, the ROSE LEAF TYER™ and the ROSE 

BUD WORM,® are minor pests whose life histories and habits are very 

similar to those outlined below for the OBLIQUE-BANDED LEAF ROLLER. 

Since the same control measures in general apply to all these caterpillars, 
it is usually not necessary for the operator to distinguish one from the 
other in order to protect the rose crop against their attacks. 

8 Macrosiphum rosae Iu. 
®& Cacoecia rosaceana Harr, 
& Cacoecia parallela Rob. 
% Hedia ochroleucana Hb, 
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Injury. Both the leaves and the buds may be injured. Some of 
the caterpillars feed on the under surface of the leaves, others eat 
-holes through to the upper surface, and still others, particularly the 

ROSE BUD WORM, may eat into the buds. They also disfigure the plants 
by rolling or tying together the leaves, more or less in the manner 

described for the GREENHOUSE LEAF TYER. The OBLIQUE-BANDED LEAF 

ROLLER is the worst offender in this respect. The folded or tied leaves 

do not develop normally, and those that have been fed upon may turn 

brown and fall from the plant. The injured buds, of course, are a total 

loss. 

Fig. 26. Rose shoots injured by rose leaf 

roller. 

Control. Light-traps, sprays, and dusts, as recommended for the 
control of the GREENHOUSE LEAF TYER on chrysanthemums (p. 39), 

are effective against this whole group of related pests on roses. The 

85-15 sulfur-lead dust is particularly good. In addition, it may be 
necessary to resort to hand-picking if the caterpillars have begun to 
work on the buds before the spray or dust has been applied. All speci- 
mens seen when the plants are being pruned, tied up, or disbudded, 
should be distroyed at once. 

Life History and Habits. The adult of the RosE LEAF ROLLER is a light- 

reddish-brown moth slightly larger than the GREENHOUSE LEAF TYER, the expanse 
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of its wings being a little more than an inch. Three dark-brown bands—one 

obscure and two distinct—run obliquely across its wings, and for this reason it 

is called the OBLIQUE-BANDED LEAF ROLLER. It may be further distinguished by 

its characteristic bell-shape outline when at rest. Like most moths, it usually 

remains in hiding during the day and is active only at night or on very dark days. 

The eggs are laid on the upper side of the leaf in clusters of 5 to 125, usually 

about 100 eggs to a mass. Each female moth lays 500 to 700 eggs, over a period 

of two or three weeks, and about two weeks are’ required for the eggs to hatch 

in the rose house. 

| Bie 
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Fig. 27. Rose leaves skeletonized by the greenhouse leaf tyer. The 

center leaf in the bottom row shows where the upper epidermis 

of the leaf has died and dropped out. 

Soon after hatching, the larvae begin to feed as LEAF MINERS, and later eat 

off the under surface of the leaves. When disturbed, they lower themselves on 

slender threads of silk, and in this way they also spread from the plant on which 

the eggs were laid. In about four weeks they become full-grown and are then 
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about 34 inch in length and olive-green in color, except that the head is pale-brown 

and there is a dark-green line down the middle of the back. When ready to 

change into the pupal stage, each caterpillar makes a shelter for itself by rolling 

or folding a leaf and spinning a light web. 

The pupa of this species may be distinguished from other pupae found in 

similar locations by the presence of four peculiar hooks at its tip. After two 

weeks in the pupal stage the adults emerge. 

Nearly two months are required to complete the life cycle at temperatures 

usually maintained in the rose house. 

Beetles, see Fuller’s Rose Beetle, p. 63, and Hauser- 

mann’s Rose Beetle, p. 74. 

Centipedes, see Symphylids.................... p. 96 

COCKROACHES 

By feeding on roses, chrysanthemums, geraniums, and other plants, 
COCKROACHES are capable of causing serious trouble in greenhouses at 

any season of the year and especially during the spring months. These 

large, oval, brown, active insects, with or without wings, that scurry 

for shelter when exposed to the light, may become very abundant in 

houses not kept in sanitary condition. They breed in moist places, such 

as heaps of rubbish around the benches, and they are likely to congre- 

gate in the engine room or other places where they can feast on crumbs 

scattered by employees at lunch. They become most troublesome where 

leaky steam pipes and gutters allow water to accumulate, for they re- 

quire considerable moisture in order to live and multiply. 

Injury. These pests girdle the stems of roses near the ground 

and eat out the “eyes” of plants that have been resting. They are par- 

ticularly fond of young grafted stock. 

Control. CocKROACHES can be prevented from multiplying by the 

practice of strict greenhouse sanitation, and their numbers can be re- 

duced by the use of poisons, as follows: 

Powdered sodium fluosilicate or sodium fluoride, liberally scattered 

wherever the pests are found, especially in dark corners and under leaky 

steam pipes, will kill those that come in contact with the powder or 

run through it. These materials, however, because of their injurious 

effects on plant roots, should never be used on the benches or on shelves 

from which the powder is likely to be washed into the benches. 

Large numbers of these insects may be killed by the poison bait 

recommended for cutworms (p. 107), if it is scattered along the edges 
of the benches where the soil comes in contact with the retaining boards. 

A tanglefoot barrier may be used to keep them off uninfested 
benches and away from seed flats. 
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Life History and Habits. Reproduction is accomplished by means of eggs, 

formed in a brown capsule that protrudes from the tip of the abdomen of the 

female. The capsule, which contains 25 eggs or more, is carried in this way for 

some time and then dropped, usually in some sheltered place, before the eggs 

hatch. The young resemble the adults but have no wings. They gradually in- 

crease in size, and shed their skin several times before reaching maturity. Indi- 

viduals of all ages may be present at one time. 

Two species are most often found in greenhouses in Illinois, the AMERICAN 

COCKROACH,® which is a dark chestnut-brown and grows to a length of 1% 

inches, and the SuRINAM COCKROACH,®? which is similar in appearance but some- 

what smaller. The ORIENTAL COCKROACH also occurs in IlIlinois.68 

Cutwormsy.... «0c 4. Jace = Pha Oe ante. es Lee p. 36 
Earthwonims 7.210... sees nto aie sniae aul ee eee p. 54 
Pullers . Rose Beetles... gocciNc ver 6 ty, on «oe p. 63 

Garden Centipede, see Symphylids.............. p. 96 

Grasshoppers.) .... co 'sl 0s Rysisce oie tisiecstelew se Sere p. 38 

Grubs, see Strawberry Root Worm, p. 80, and White 

Grubs erie oie Se iaca locas tomes cotcalee ts snot op CR p. 83 

F HAUSERMANN’S ROSE BEETLE 

Larvae of HAUSERMANN’S ROSE BEETLE® were first observed in- 

juring the roots of roses in a greenhouse near Melrose Park, Illinois, 

in 1926. They are small yellow grubs marked with orange on the back, 

and they grow to a length of % inch. They always work in the soil. 

When numerous, they are capable of considerable harm in the rose 

house, though the effect of a light infestation is hardly noticeable. 

They have not been known to cause serious injury except under con- 

ditions of excessive moisture in the soil. Heavy watering tends to 
increase their numbers. 

Injury. The larvae feed on the newly formed rootlets and thus 

check the growth of the plants. The new shoots, if formed at all, are 

short and sickly. An examination of the root systems of infested 
plants will show a decided scarcity of roots. The adults do not feed 

on any part of the rose plant. 

Control. When this pest becomes troublesome in the greenhouse, 

it is well to run the plants on the dry side. Experiments conducted 

in Illinois have shown that fumigating with nicotine or cyanide is not 

effective at dosages safe to use on plants, but that dusting the surface 

of every third bench with fresh pyrethrum powder, at the rate of one 
pound to 100 square feet of bench, is very effective against the adults. 

6 Periplaneta americana L. 
% Pycnoscelus surinamensis L. 
8 Blatta orientalis L. 
6 Philodactyla exotica Chapin. 
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The pyrethrum causes the BEETLES on the treated bench to be semi- 
paralyzed before it kills them, and other BEETLES are attracted to them 
from the adjacent bench and are in turn killed by the powder. 

Life History and Habits. The adult is a rather fragile, dark-brown beetle, 

less than % inch in length. Like many other BEETLEs, it is inactive during the 

day, but flies and crawls about after sunset, mating and laying its eggs only in 

the dark. The eggs are smooth and, glossy-white, about 1/75 inch long, and less 

than half as broad. They are deposited singly or in clusters of three to ten under 

leaves and bits of trash on the surface of the bench. 

The larvae, which hatch about two weeks later, are white at first and become 

yellow as they mature. They are then about % inch in length and have orange- 

colored backs. They transform to white pupae in the soil, at a depth of one to 

four inches, where they rest from two to three weeks before emerging as adults. 

Leaf Rollers and Leaf Tyers, see Caterpillars. .p.70 

Midge, see Rose Midge.....................45. p. 78 

MMI OMS Set erates. be sverehey sieve see evel Siete ote ene otetancie ratios sdet= p. 92 

RED SPIDERS 

RED SPIDERS, Or MITES, as they are more properly called, are often 

found on roses and a number of other plants grown under glass. These 

exceedingly minute creatures, less than 1/64 inch in length, are not 

insects, for they have eight legs instead of only six; neither are they 

true SPIDERS, though they are closely related to true spIpERS and be- 

long to the same class, the Arachnida. They are similar to some insects 

in having mouth-parts that are fitted for sucking the juices out of plant 

tissues, but their respiratory organs are of a primitive kind (“book 

lungs”), so that they are not affected by insecticides and fumigants at 

a strength which the plants can stand with safety. It is, therefore, 

much more practicable to prevent an infestation of RED SPIDERS than 

to eradicate them after they have once established themselves in the 

greenhouse. They are primarily a rose pest in Illinois, although they 

often are found also on other crops, particularly carnation, violet, 

chrysanthemum, snapdragon, lantana, hydrangea, verbena, sweet pea, 

and lupine. 

Injury. The mites feed and build their webs on the under sides 

of the leaves. They pierce the leaf and extract the cell contents, caus- 

ing pale-green or whitish spots, which at first show only on the under 
side of the leaf but later show through as the spots coalesce. The 

_ leaves so affected do not function normally and may drop prematurely. 

The buds also may be attacked, and even if they are not, they may 

still fail to produce normal flowers if the leaves are badly infested. 



76 Greenhouse Pests in Illinois 

Infestations, if allowed to run unchecked, not only result in the plants 
being badly webbed but also cause them to be crippled. 

Control. Since RED SPIDERS breed on a wide range of native plants 
and are able to withstand the winter outdoors, they are almost. always 

present in the immediate neighborhood of a greenhouse. But since 

they have no wings and usually get about only by crawling, a barren 

strip ten feet wide or more, entirely around the greenhouse, ~ aid 

greatly in keeping them out. 

In empty houses MITEs can be exterminated by fumigation. Use 

sodium cyanide at the rate of 10 ounces to 1,000 cubic feet, or sulfur 

at the rate of five pounds to 1,000 cubic feet. Such heavy dosages, of 

course, will kill all plant life as well as most kinds of pests. (Direc- 

tions for fumigation will be found on pp. 102-105.) 

Fig. 28. Rose and sweet pea leaves injured by red spiders. 

All incoming plants and cuttings should be given a close inspection 

in order to avoid the carrying in of any that are infested. 
Special watch should be kept for RED sprpERs on plants near steam 

pipes or other objects that radiate heat, for it is in warm dry places. 

that infestations usually start and develop most rapidly. 
RED SPIDERS can be controlled on roses and most other crops by 

syringing or spraying. Clear water, properly applied, is the cheapest 

and most effective method of control. A pressure of 75 to 100: pounds 
is not too great for roses when the hose is in the hands of a competent 

man. Moisture is detrimental to the development of the miTEs, and 

frequent syringing washes them and their eggs off the plants into the 
mud, where they soon die. It also removes their webs from the leaves. 
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The time of syringing must be determined by the individual grower. 

In general, roses should not be syringed during cloudy weather, and 

those varieties susceptible to mildew and leaf-spot diseases require 

extra care, especially when the outside weather conditions prohibit 

proper ventilation. When the plants do not dry quickly, the water 

should be shaken from them by lightly tapping the stems or the support 

wires with a short section of hose. 

Syringing alone is usually adequate to control RED SPIDERS on adian- 

tum, asparagus, azalea, calla, gladiolus, and various other crops. 

If weather conditions make syringing undesirable, infested rose 

plants should be sprayed every week or ten days—using one ounce of 

dry lime-sulfur to three gallons of water—until they start blooming. 

Then, if RED SPIDERS are still troublesome, “Derrisol” may be used at 

the rate of one fluid ounce in three gallons of water. Spraying with 

“Derrisol” at this strength about once a week is the preferred treat- 

ment for RED SPIDERS on acacia, achyranthes, ageratum, alternanthera, 

cineraria, gerbera, hydrangea, lace flower, lantana, larkspur, lupine, 

petunia, primrose, salvia, and schizanthus. 

Spraying with some of the light oil emulsions now on the market 

will help to keep RED SPIDERS under control. Care must be exercised, 

however, in using any oil on greenhouse plants. An oil film on the leaf 

interferes with respiration and transpiration, so that successive appli- 

cations made at short intervals or in bright sunny weather will cause 

roses and other plants to drop their leaves prematurely. 

Life History and Habits. There are two species of these mires generally 

present on roses and other crops grown under glass in Illinois. The one known 

as the GREENHOUSE RED SPIDER? is by far the most common and destructive species. 

It is of a general green color in its immature stages and becomes reddish-black 

or greenish-black as it matures. It has two characteristic black spots on the back. 

The EvuRoPEAN RED SPIDER,“1 although less commonly found, is capable of inflicting 

very severe injury to roses and various other plants. It is slightly larger than 

the common red spider, and its color is always distinctly red, but it lacks the two 

dark spots on the back. Since both species are generally alike in life history and 

habits, only the common one needs to be described here. 

When examined by means of a lens, the adult appears very much like a 

TRUE SPIDER with a compact body and short legs and with numerous hairs on the 

body and legs. 

The eggs are laid on the webs constructed by the mites or on the surface of 

the leaf. The eggs are round, nearly transparent, and almost invisible, yet com- 

paratively large for so small an animal as the red spider. Each female lays only 

a few eggs in a day, but in the course of four or five weeks she may produce 

75 or more. 

7 Tetranychus bimaculatus L. 
1 Tetranychus telarius L. 
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The young nymphs, which emerge from the eggs in four to twelve days, look 

much like the adult, though smaller. They spend eight days in the nymphal stage, 

feeding almost incessantly. During this growing period the females moult three 

times and are ready to begin laying eggs when nine or ten days old. 

Rep spipERs thrive best under warm, dry conditions and are most likely to 

cause severe injury in the greenhouse during cloudy weather when the plants 

cannot stand as much watering as at other times. They are very troublesome in 

the fall when steam is turned into the houses, and they continue to breed through- 

out the winter, attacking a very wide range of greenhouse plants. 

Reinberg Bug, see Rose Midge, below. 

Root Worms, see Strawberry Root Worm, p. 80, and 

Wihlite Grub Scholtes ere ice teeta et esl vee tolls ea etemonae p. 83 

Rose, Aphid, ser, Aphids): oc 24 cj. five = eine yee p. 70 

Rose Bud Worm, Rose Leaf Benet: and Rose Leaf 

Tyer, see Caterpillars...................... p. 70 

ROSE MIDGE 

The ROSE MIDGE,” a small, white-to-orange, footless maggot that 

feeds inside the buds, is one of the most destructive insects with which 

rose growers have to deal. In the Chicago district this insect is com- 
monly known as the REINBERG BUG, because a grower by the name of 

Peter Reinberg was the first in this part of the country to suffer serious 

losses by its work. Roses are the only plant known to be attacked, and 

other crops can be grown! with safety in midge-infested houses. The 
heaviest infestation is likely to occur in the spring of the year, usually 

starting in March and continuing into the summer. Another period of 

heavy infestation comes in October or November. 

Injury. Once the grower has become familiar with the injury 

caused by the ROSE mInGE, he will not mistake it for the work of any 

other insect. The young shoots are deformed, and the infested buds 

may die and drop from the plant when but a few inches long or before 

their leaves are ready to unfold. Older buds under a lighter infestation 

do not show any injury until they open into deformed blossoms, and 

for this reason an infestation may gain considerable headway before 

being discovered. 

Certain varieties, such as Ophelia and Columbia, are very suscep- 

tible to attack. Others, such as Killarney, are practically immune. 

Investigators’ have listed the following varieties as hosts: Russell, 

Stanley, Ward, Richmond, Shawyer, Hoosier Beauty, Milady, Sunburst, 

Radiance, Hadley, American Beauty, Uncle John, Joe Hill, Kate Moul- 

™ Dasyneura rhodophaga Coq. ; 
73 Gibson and Ross, Dom. of Canada, Dept. of Agr., Bul. No. 7; also Sasscer 

and Borden, U. S. D. A., Bul. No. 778. 
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ton, Bridesmaid, Liberty, Meteor, Madam Chatenay, Ivory, Golden 

Gate, Wooten, La France and Duchess of Albany. While most of these 

varieties are no longer grown, their susceptibility may have been carried 

over to new varieties. 

Control. The ROSE MIDGE is able to survive the winter outdoors, 

and the adults may enter the greenhouse by flying in during the spring 
and summer, or they may fly in from infested houses in the neighbor- 

hood. It is more usual, however, for this pest to be carried in, un- 

known to the grower, on infested plants or in infested soil attached to 

the roots of plants. This can be avoided only by a most careful watch. 

Once an infestation is established, it is almost impossible to get 

complete eradication, at least with the more susceptible varieties, without 

Fig. 29. Adult rose midge, greatly enlarged. 

The female tucks the eggs out of sight be- 

tween the sepals and petals by means of the 

sharp ovipositor shown at the rear of the 

body. 5 

first excluding roses from the greenhouse for a season. Even though 

complete eradication is most difficult, good roses can be grown if the 

following control measures are employed. 

The surfaces of the benches should be kept covered with tobacco 
dust containing not less than 1% nicotine. First remove all leaves and 
trash from the benches, and have the surface of the soil fairly level; 

then apply the dust about %4 inch thick, making certain that all parts 

of the surface are covered. The larvae dropping from the plants will 

be killed by contact with the tobacco dust, and the larvae and pupae 
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underground will be killed by the nicotine that is absorbed by the soil. 
Also, the walks and ground under the benches should be thoroughly 
and heavily sprayed with 5% kerosene emulsion (p. 109), or some simi- 

lar cheap emulsion, at least once a week until the midge is under control. 
This treatment has given such good control in Illinois that fumi- 

gation is seldom necessary except under unusual conditions. Very 
heavy infestations still may require nightly fumigations in order to 

reduce the numbers of the adults. However, fumigation is expensive, 
at best, and repeated fumigation with nicotine tends to produce woody 
growth in rose plants. 

Infested buds, when detected, should be removed and burned. 

Life History and Habits. The adult is a yellowish-brown, two-winged fly 

belonging to the same family of insects as the CHRYSANTHEMUM MIDGE, but is 

slightly smaller, being about 1/20 inch in length. The female lives only a few 

days and spends most of this time in egg-laying. The eggs are yellowish and 

very small, barely visible to the naked eye. They are laid under the edges of 

the sepals or between the sepals and petals, on the| new growth, and between the 

folded leaves of the tender leaf buds. As many as 20 or 30 eggs are often laid 

‘on a single bud. The tiny white larvae, or maggots, hatch within two or three 

days under rose temperatures and immediately begin to burrow into the develop- 

ing rose buds, leaf buds, and tender growth. After feeding for about seven days, 

they reach maturity and are then orange in color and less than 1/10 inch in length. 

Each maggot, as soon as it is through feeding, works its way out of the bud 

and drops to the ground, where it constructs a small white cocoon in a shallow 

burrow, from which it emerges as an adult in less than a week. In this, way 

there may be two complete generations in a month, and the rate of multiplication 

is very high. 

SUS it acer ss cheeses tcaleayere ais lecetonsrarate spaustde Mie seecopelens p. 25 

SOWDUGS ohio: n chs aici tocue als aie ssc ete lores sie costo c cus ate p. 95 

Spiders, see Red Spiders...................... p. 75 

STRAWBERRY ROOT WORM 

The STRAWBERRY ROOT WorM”™ has long been known as a serious 

pest of strawberries, raspberries, and other plants grown out of doors, 

but only in recent years has it been known to attack roses in green- 

houses. It has not yet caused severe or widespread injury to roses 

grown under glass in Illinois as it has in other states, but it is present 

in many rose houses here and constitutes a menace not to be ignored 

by the growers. The worm itself is a small, whitish grub, less than 4 
inch long, found in the soil among the roots. The adult is a shiny 

brown beetle, only 4% inch long, that feeds on the plant above ground. 

Both are capable of inflicting very severe injury, and they are most 
abundant and destructive during the summer months. 

™% Paria canella (Fab.). 
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Injury. The B&eTLes riddle the leaves with small, more or less 

round holes, chew the new bark, and eat out the “eyes” of the canes, 

particularly after the plants have been cut back. Destruction of the 

new eyes, of course, ruins the future crop. The worms, or grubs, feed 
entirely below the ground surface, eating off the new roots and rootlets 

and girdling the larger roots. Sometimes as many as 20 grubs may be 

found in the soil around a single plant. 

Control. In rose houses known to be infested, an arsenical spray 
should be applied immediately after the plants have been cut back. 

To make up this spray, dissolve three pounds of fish-oil soap or laundry 

soap in 50 gallons of soft water, and add four pounds of lead arsenate. 

Enough of the spray should be applied, to the plants to give them a 

white-washed appearance. As the new growth appears, it should be 

kept covered with the 85-15 sulfur-lead dust recommended for the 

GREENHOUSE LEAF TYER (p. 39). 
The grubs in the soil may be held in check by applying tobacco 

dust to the soil surface as recommended for the RosE MIDGE (p. 78). 
The soil should be kept thoroughly covered from March until September. 

Experiments conducted in Illinois have shown that where condi- 

tions warrant, i. e., where a heavy infestation necessitates radical meas- 

ures, the grubs and pupae in the soil can be killed with a 0.5% solution 

of orthodichlorobenzene emulsion. (Directions for making this emul- 

sion are given on p. 109.) The diluted emulsion should be applied at 

the rate of 1% to 2 quarts to each square foot of bench surface. Two 

hours after treatment the soil should be thoroughly leached with clear 

water. If the soil is properly leached, little if\ any injury to the plants 

will be experienced, except that with certain soils the usual effect of 

heavy watering may be noticed. 
During the drying off period the plants may be safely fumigated 

with cyanide, according to Weigel and Doucette,”* who recommend that 

sodium cyanide be used at the rate of 114 to 2 ounces to 1,000 cubic 

feet of space. They specify an exposure of two hours, repeated three 

or more times at intervals of three or four days, with final fumigation 

on the night before the plants are cut back. (Directions for using 
cyanide will be found on pp. 102-105.) It must be remembered that 

this dosage will injure the living growth. Conditions in Illinois do 

not often warrant the use of cyanide. 

Life History and Habits. The adult beetles vary in color from clear black 

to brown with four black spots or areas on the back. When disturbed they “play 

*possum” and are then difficult to see. During the day they remain in hiding 

6U. S. D. A., Bul. No. 1344. 
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among! the leaves and trash on top of the bench, coming out at night or on very 

cloudy days to feed. They are rather long-lived, individuals being known to 

survive for several months in the greenhouse. The white-to-yellowish eggs are 

laid in clusters of four to twelve or more on dead or dried leaves, each female 

laying a total of 200 or more eggs. They hatch in seven to fifteen days, and the 

young larvae, or grubs, enter the ground at once and proceed to feed on the 

rootlets. The larvae, when full-grown, are about 1/5 inch in length, fleshy, grub- 

like, and white in color except for the dark head ‘and still darker mouth parts. 

They pupate in earthen cells within two inches of the surface of the soil and 

emerge 10 days later as adults. There are several broods in a year, but they 

overlap, so that all stages of the insect may be present at any one time. 

SYIMPMY NGS esate s, eveneyas « -usroeie cuts euere «se shcuscenetoremenens p. 96 

Tannished Plant’ Bugs. 2 cece ols nels le es <1) c'es ate p. 43 

THRIPS 

Several species of THRIPS which have been discussed in the section 

on chrysanthemum pests (p. 46) are also serious pests on roses. These 

small active insects may swarm into the greenhouse, especially in the 

fall of the year, and if unchecked, may ruin a large part of the crop 

by their attack upon the opening buds. 

Injury. The leaves of rose plants are disfigured in much the same 
way as those of chrysanthemums, but the injury to the blossoms is 

more pronounced. The THRIPS show a marked preference for the un- 

opened rosebuds, and their feeding causes the buds to break out on 
one side prematurely and produce crippled, unsalable blossoms. Even 

slightly injured buds produce flowers whose petals are streaked a darker 

color. 

Control. The same measures recommended for THRIPs on chrys- 

anthemums are effective on roses. However, since roses will stand 

more pressure, THRIPS on them may be kept down to a large extent by 

syringing frequently with clear water. The nymphs, or younger stages, 

are washed off the plants, become mixed in the mud, and are killed. 

When weather conditions prohibit frequent syringing, a sweetened 

spray is preferred on roses. For this purpose a stock solution is easily 

made up by boiling together one pound of Paris green and five pounds 

of dark-brown sugar in two quarts of water until all the sugar is dis- 

solved. For spraying, use 1 to 1% quarts of this stock solution to 30 

gallons of water. The spray should be applied liberally and should - 

be directed, as much as possible to the under sides of the leaves. The 
THRIPS are attracted to the sweetened poison and are killed. This spray 

has been found most effective when used after a syringing. 
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WHITE GRUBS 

Although WHITE GRUBS,”* Or GRUBWORMS, are not of primary im- 

portance on crops grown under glass, they occasionaily inflict severe 

losses, most often in the rose house. They are the young of “JUNE 

Bucs” and other BEETLES. Their distinguishing characteristics are: 
a large brown head, a fairly smooth, fleshy, white body curved in a 
semicircle when not in motion, an enlarged abdomen, and six prominent 
legs near the fore part of the body. When full-grown they may be as 
much as 1¥4 inches in length. Watering often brings them to the sur- 

face. Sometimes the adult beetles fly into the greenhouse and lay their 
eggs in the soil on the benches, but they do not ordinarily breed indoors. 

Usually the eggs or young grubs are carried into the house in the soil 

when the benches are being filled. 
The Gruss commonly found in manure should not be mistaken 

for these ROOT-EATING WHITE GRUBS. Those species found in manure 

do not attack living plants but feed only on decaying organic matter. 

Fig. 30. White grub. 

Injury. WHITE Gruss feed on the roots and rootlets of roses and 

many other plants, thus weakening the plants and causing the new 

growth to wilt during the day. Under a. severe attack young plants 

are killed. 

Control. If soil that is known to contain WHITE GRUBS must be 
used in the greenhouse, it should be sterilized with steam, (p. 91) or 
treated with carbon bisulfide (p. 106) after the benches are filled. 

If soil has been planted up before the Gruss are discovered, their 

numbers may be considerably reduced by having someone follow the 
watering hose and pick up the Gruss as they come to the surface. 

One method of preventing infestations is based on the fact that 

these pests have a life cycle covering three years. There are some 

grubs every year, but their numbers are greatest each third year. This 

7®Larvae of various species belonging to the family ScARABAEIDAE, chiefly of 
the genus Phyllophaga, 
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means that, over the greater part of Illinois, ground that is in grass sod 
or a small grain crop in 1929, 1932, 1935, and so on at intervals of 

three years, will be much more likely to contain WHITE GRUBS than 
ground that is in clover or alfalfa or that is under clean cultivation 

during those years. In fact, the use of clover or alfalfa as a green 

manure or cover crop for greenhouse soils, together with, clean cultiva- 

tion when no crop is grown, will reduce the possibility of WHITE GRUB 

injury to a minimum. 

Life History and Habits, There are many species of ‘WHITE GRUBS, differing 

little in general appearance, either as larvae or adult beetles, and most of them 

probably have a life cycle that covers three years. A knowledge of their way 

of life may aid the grower in detecting their presence in time to avoid serious 

losses. The adult “JUNE BUGs,” which are so well known that a description is 

hardly necessary, emerge from the ground in May and June, feeding during the 

day on the leaves of trees and laying their eggs at night in the soil, usually in 

sod land. They are attracted to lights at night. The eggs, which are white, 

oval, and about 1/10 inch long, are laid in a small compact ball of earth, from 

one to five inches below the soil surface, so that they are very difficult to detect. 

The larvae, or grubs, hatch in about two weeks, most of them hatching in Illinois 

before the middle of July. They remain in the ground for three years. 

SALVIA PESTS 

Aphids, or Plant Lice...................00eeee- p. 89 

leh SIMICMIRS So odcaddddacouensctcosopouneaououT p. 75 

VW MeO ag G6 cdeBoSenodooodnoboadocdpo bos qoor p. 16 

SANSEVIERIA PESTS 

RediiSpidersca..ciicte scrote oo to eiaue.oie love sheyd nlsis oie sletahe p. 75 

ScCHIZANTHUS PESTS 
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SMILAX PESTS 

The major pests of smilax are the GARDEN FLEAHOPPER, 
RED SPIDERS, SYMPHYLIDS, THRIPS, and WHITEFLIES. The 
CABBAGE LOOPER, EELWORMS, MILLIPEDES, SOWBUGS, and sev- 
eral species of CUTWORMS are occasionally troublesome. The 
GARDEN FLEAHOPPER is the only pest described here with 
special reference to its work on smilax and the measures to 
be used for its control. The other pests are listed below in 
alphabetical order, with cross-references to pages where they 
are discussed under other crops. 

Cabbage Looper .............cccrecceeseneennes p. 22 

Centipedes, see Symphylids.................... p. 96 

GUEWORIMMS revere oo ciao de iedoneye taro clemcnsroiiieletalers tote teres p. 36 

Ee@lWORMS i ieccteteiciolots cise oiels cles suelo a nile euekaretepene helene p. 90 
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GARDEN FLEAHOPPER 

Smilax, carnations, daisies, lupines, and primroses are very sus- 

ceptible to injury by the GARDEN FLEAHOPPER,” a small, dark, active 

bug.sometimes mistaken for a BLACK APHID. This pest is not a con- 

tinual nuisance to the florist as the aphids are, but occurs sporadically, 

and it is likely to be most troublesome in greenhouses near truck- 
gardens or weedy fields, where it thrives best. Though it can breed in 

the greenhouse throughout the year, it is usually a spring or fall pest. 

Fig. 31. Garden fleahoppers—(a) nymph, (b) short-winged 

adult and (c) long-winged adult. Often mistaken for 

“blackflies.” 

Injury. Like other true bugs, the GARDEN FLEAHOPPER feeds by 

puncturing the surface of the leaf and sucking out the cell contents. 

Leaves that have been fed upon appear blotchy and may die. 

Control. GARDEN FLEAHOPPERS infesting smilax can be controlled 
by spraying with nicotine and soap, using one ounce of 40% nicotine 

sulfate and one ounce of fish-oil soap or laundry soap in five gallons 
of water. The insects must be hit with the spray if they are to be 

7 Halticus citri Ashm. 



86 Greenhouse Pests in Illinois 

killed. While smilax is very susceptible to injury by cyanide fumiga- 

tion, the more hardy host plants can be fumigated with calcium cyanide 

and the insects thus held in check. 

Life History and Habits. Some adults of this species are long-winged and 

others are short-winged. The former have long, narrow bodies, while the latter 

appear slightly shorter and more robust. Both forms have rather long legs and 

very long antennae. The female in the long-winged form looks much like the 

TARNISHED PLANT BUG (p. 43), though very much smaller. The short-winged 

form and the young nymphs look much like BLACK APHIDS, but may be readily 

distinguished by their habit of jumping a considerable distance when disturbed. 

The adults normally live over winter in weeds and trash outdoors and fly 

into the greenhouse through open doors and ventilators in the spring. Their 

heaviest invasions, however, sometimes occur in the fall. 

The eggs are laid in the leaf of the host plant and hatch after about 10 days 

into greenish, wingless nymphs. The nymphs mature in three to four weeks and 

are then black in color and about 1/10 inch long. 

Millipedes) <cisge ctateis oie chet. s1e.sis cr caietas earns vetls Page 

Red cSpidens ect s. cesis.s fa epcieicies teie see emia p. 75 

SOWDUGS 255 io)2 alate egos fe fore aries, oo aiti's, wlesohate lolal's Smegeunrar ares p. 95 

RAPD TP Sita jot 50 kee spa ets ale Wlecacaiteral sbonsyay=ere heap eases p. 46 

Whiteflies (p. 16), when infesting smilax, are best 

controlled by spraying with nicotine sulfate or nicotine 

oleate as recommended for the control of meatysucs (D. 50). 

SNAPDRAGON PESTS 

Snapdragons are very susceptible to insect attack. BErEs, 
especially the HONEY BEE, are often serious pests in the spring 
of the year. APHIDS, CUTWORMS, the CYCLAMEN MITE, the 
GREENHOUSE LEAF TYER, RED SPIDERS, SLUGS, the TARNISHED 
PLANT BUG, THRIPS, and WHITEFLIES are all capable of in- 
flicting severe damage. These pests and four others sometimes 
attacking snapdragons are listed below with cross-references 
to discussions of them under crops on which they are more 
often found. 

Aphids (p. 89) on snapdragons are known to most 

growers aS “GREENFLIES.” Since snapdragons are quite 

susceptible to burning by hydrocyanic acid gas, fumiga- 

tion with any form of cyanide should be used with great 

care or not at all. 

BEES 

Snapdragons are frequently damaged by BEEs, the chief offender 
being the HONEY BEE.” Snapdragons bloom from the base of the 

flower stalk toward the tip, those) toward the base of the stalk opening; 

7% Anis mellifera L. 
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first, and before the stalks can be best cut for market the flowers should 

be well out toward the tip. By this time the lower flowers are well 

developed and are very susceptible to injury by bees. 

Injury. The corolla of the snapdragon is so constructed that the 

BEES are unable to get at the nectar and pollen without wedging them- 

selves in so far that they break down the walls of the corolla. Blossoms 

entered by the BEES soon wilt and usually die prematurely, thus spoiling 
the attractiveness of the stalk and often making it necessary. to strip 

off the lower blossoms before selling. 

Control. The only satisfactory control known consists of screen- 
ing the doors and ventilators. 

OLEWONIN Siar vicjecons: eV aiaiceasres i sials suche aw limes o hale satees p. 36 

Cyclamen Mite (p. 52) on snapdragons can be con- 

trolled by the measures given on p. 62. 

Greenhouse Leaf Tyer..................00000. p. 39 

Greenhouse Orthezia .................20ceceeee p. 50 

MCANYDUGS Mier verre fie. 0 Se Gio orice Anise t ds oo eee p. 50 

Rael SCE gosotsscauaroep esos nenooo case uoGs p. 75 

SUTCE FRESE Be Roce OG Dre OE eon Capua p. 25 

marnished. -PlantsiBugi.)...’: i .1.s.0.sa lee Was oav eles « p. 43 

MIRTIPSe tat. lass ome tebe oe cutie: | Ss ccavdueserg p. 46 

Wihitetliesain. foi. .iceiccc ste theta etelnce ss . Sekyeeetic.. fs p. 16 

WIR TGE 2G RUDS tars :. cctievess arc) esrege Seiler eee ls p. 83 

WIPE WOnMSinmiy. co cite toss «oe cis'a se elaete aetaies, levee +..p.27 

SoLANUM PEsts, see CHERRY PEsts, p. 28. 

SPIRAEA PESTS 
Aphids wor PlantiiGescx).ts. «<<< ste ces oe na eine p. 89 

Rec SHREVE ayaa clasts, bev chai a: ova /ore es Shee: nsthe ails orenena’a lobe p. 75 

BIBPANEDS Sic er shoe raiciete ta siete cic eae fe ehcie, Cte since wets, ee ore p. 46 

CAUTION: Spiraea is extremely sensitive to fumigants. 

Stevia PEsts 
Aphids, ion) Plant hice). .::.<).:.. iva ae ae thee wes p. 89 

WWITEC TIES» cy. s <psysdes sonia & cicks porate n ie, «ches cueuebar tie cases p. 16 

Stock Pests, see Sweet Atyssum Pests, below. 

SWEET ALYSSUM, STOCK and WALLFLOWER PESTS 

These crucifers are but moderately susceptible to insect 
attack. The DIAMOND-BACK MOTH is a frequent pest and may 
spoil the appearance of their foliage in a short time. The 
seven other pests listed below can be controlled by the same 
measures aS are recommended in connection with the crop 
under which each pest is discussed elsewhere in this manual. 

Aphids; or Plant Eicet. = soc ca. s'ais ecsie ve sieree ae ne p. 89 

CUE WOMB yore cairo Fors eter ai sia oy sho peyons cy ez ise tient woke Ie p. 36 
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DIAMOND-BACK MOTH 

Sweet alyssum, stocks, wallflowers, candytuft, lunaria, and other 

Cruciferae are sometimes attacked by the DIAMOND-BACK MOTH,’ es- 

pecially where greenhouses are in close proximity to fields of cabbage, 

cauliflower, horse-radish, radish, turnip, rape, kale, or wild mustard— 

on all of which the insect breeds. 

Injury. The caterpillars of the DIAMOND-BACK MOTH eat small 

holes in the under side of the leaves. The upper surface soon dies 

and the brown areas fall out, so that the leaves are riddled with holes. 

Control. Cabbage fields and fields of related crops near the green- 

house should be plowed as soon as the crop is harvested. Infested 

plants in the greenhouse should be dusted with the following mixture, 

using care to dust the under sides of the leaves. 

Dustinessultitm (S00 mesh) < cease 2 pounds 
Agsenaterot lead. ts 2m oe Mess cou. vanes ae 1 pound 

e IW bi) 
Fig. 32. Diamond-back moth. Likely to be 

most troublesome in greenhouses near fields 

where vegetables are grown. 

It is well to watch for this pest after the first few cold days in 

the fall and to fumigate with nicotine (p. 105) or with calcium cyanide 
(p. 102) as soon as the moths are discovered. 

Life History and Habits. The adult is a gray moth with a wing expanse oi 

about 3/5 inch. The fore wings of the male are gray, thickly covered with black 

spots, and have an irregular, yellowish stripe along the hind margin. When at 

rest the wings are folded so that the yellowish stripes unite to form diamond- 

shaped markings down the middle of the back. The wings of the female are 

almost uniformly gray. 

The eggs are whitish or yellowish and very minute, only 1/25 inch in diameter, 

and are laid singly or in small clusters on the leaves. They hatch in four to six 

7 Plutella maculipennis Curtis. 
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days into small, active caterpillars, which immediately begin to feed on the leaf 

tissues. The caterpillars become full-grown in about four weeks and are then 

about % inch in length, light-green in color, and sparcely covered with short 

black hairs. lf disturbed, they wriggle off the leaf and hang suspended by a 

silken thread. When mature each one spins a beautiful, net-like cocoon which is 

fastened to the under side of the leaf and which is so frail and delicate that the 

pupa within it can easily be seen. The adult emerges in 4 to 14 days. This 

insect breeds continuously in the greenhouse. 

ae) SOT ERS" Sao ea st doedensicd cooboas donede Sou p. 75 

LUGS) va lelatetole cyetetelere-cheha £ a ¥s, evel, ele cers IGOD AGOGO. ab p. 25 

mannished) PlantyBug). sy. a<1-l--oceleilellelelels sere p. 43 

TPLOL OS Graiaihc Bic cit OO cd IOI I OTat Cae Eee ICU ne p. 46 

WWITREWORMS «ecco sic scyieais s furs > aires ohiul avin eh enauey tgatiatst a p. 27 

SWEET PEA PESTS 

Sweet peas with their delicate, tender growth are very 
susceptible to insect attack. Any pest with a liking for them 
is capable of severely injuring the crop and, in short, is likely 
to prove of major importance. No other greenhouse crop 
is subject to attack at the roots by a larger number of pests, 
partly because sweet peas have an unusually fine root system 
and partly because a large part of this crop is grown in solid 
beds where the eradication of soil pests is most difficult. 
EKELWORMS, ROOT APHIDS, FUNGUS GNATS, and SYMPHYLIDS 
attack the root system exclusively; while curwoRMS, MILLI- 
PEDES, and SOWBUGS attack the stems near the ground as well 
as the roots. Of the pests feeding on the foliage, the RED 
SPIDERS are most troublesome. Other insects which some- 
times attack sweet peas, inflicting severe injury, are named 
in the following list, each with a reference to the pages where 
the reader will find it discussd in connection with a crop on 
which it is more often found. 

APHIDS, OR PLANT LICE 

Sweet peas and many other greenhouse plants are often stunted, 

and more or less covered with sticky honeydew, by “GREENFLIES” and 

various other kinds of ApHips having much the same shape but.ranging 

in color from green through reddish-brown to black. While the apuips 

described under chrysanthemum pests (p. 29) and rose pests (p. 70) 

are limited to those crops, there are many species*® that are general 

feeders, some of which attack almost every crop that is grown under 

glass. 

80 The green peach aphid, Myzus persicae (Sulz.); the pea aphid Illinoia pisi 
(Kalt.) ; the potato aphid, Illinoia solanifolii (Ashm); the lily aphid, Myzus 
circumflexa (Buckton) ; the melon aphid, Aphis gossypii Glover; and others. 
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Injury. These PLANT LICE, as they are often called, cause the 
leaves and terminal growth to be deformed and the flowers to be 

dwarfed and soft. Some of them are a further nuisance because they 
give off a sticky liquid that promotes the growth of sooty fungi, making 
the plants unsightly. Aphids are also the carriers of certain diseases 

which often cause heavy losses, especially on sweet peas. 

Control. Most of the control methods given on ‘p. 29 can be used 

on all crops, but cyanide fumigation of sweet peas is very dangerous. 

If any form of cyanide is used at all on this crop, the greatest care 

must be taken, or the plants will be killed as well as the pests. 

See also ROOT APHIDS, p. 94. 

Centipedes, see Symphylids.................... p. 96 

GUEWONING ais io: shereje ea satetevec srerale ciate ate eieltene a ereee nee p. 36 

EELWORMS OR NEMATODES 

If sweet pea vines stop growing and begin to wilt, or if their leaves 
die prematurely, a few vines should be dug up and an examination 

made for swollen, knotty roots, which are evidence of attack by 

EELWORMS.** 

Injury. On sweet peas the characteristic galls or knots are formed 
on the roots relatively near the surface. These knots should not be 

confused with the nodules formed on the roots of sweet peas by nitro- 

gen bacteria. The latter are attached to the root while the knots formed 

by EELWORMS are a part of the root itself. On cyclamen, rose, carna- 

tion, chrysanthemum, passion vine, violet, geranium, lettuce, cucum- 

ber, tomato, and some other crops the galls are formed on all parts of 
the root system. The distorted, hairy growth occurring at the base 

of otherwise healthy sweet pea vines has never been found by the writer 

except in the presence of EELWoRMS or MITEs or both. 

The EELWORMS, upon burrowing directly into the plant root, set 

up some sort of irritation which causes the root to swell at that point. 

Infested roots do not function properly in carrying water and food to 

the plant, with the result that it becomes stunted and deformed. They 

thrive best in moist, sandy soils where the soil temperature ranges 

between 50° and 75°F. 

Control. There is no known corrective measure that will save 

plants already infested. The only safe method to use in the control 

of EELWORMS in ground beds is steam sterilization. Raised benches 

81 Heterodera radicicola Mull. and others. 
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should be emptied, cleaned thoroughly, and filled with new soil. Hot 

lime should be applied to the empty benches and allowed to dry for a 

few days before filling. Great care should be exercised to obtain soil 

free from EELWoRMS when a change is made. Steam sterilization loses 

its value if care is not used to prevent recontamination. 

STEAM STERILIZATION 

Tile Method. If the greenhouse is tiled for drainage, the same 
tile may be used for sterilizing the soil, providing the lines are laid about 
14 inches deep and not over 30 inches apart in parallel. To serve this 
purpose, lines of tile should be laid near the walls and walks, so that 
the steam will reach the isolated parts of the house, and the opposite 
ends must be connected by cross-heads, so that the steam can pass from. 

one line to the next. Experience and boiler capacity will determine 
the area that may be treated at one time. As a general rule a boiler 
will handle about 1/10 the area it is capable of heating. In order that 
sterilization may be effective, however, it is necessary to treat entire 

units to a depth of 18 to 24 inches simultaneously. The steam is turned 
into the tile lines at a pressure of 10 to 25 pounds and allowed to run 
about four hours. The process is not complete unless medium-sized 
potatoes placed in the soil a few inches below the surface are well 
cooked. This is the usual test of proper steaming. 

Pipe Method. ‘This method is adapted to raised benches and may 
be used for ground beds if care is taken not to contaminate the sterilized 
areas again by walking over them from the untreated areas or other- 
wise introducing new contamination. Lines of 1% or 2-inch pipe, 
perforated with 3 or 44-inch holes at intervals of one foot, are buried 
in the soil at a depth of about 12 inches and at a distance of 14 to 16 
inches from each other, and the steam is turned into these lines as in 
the tile method. The removal of the pipes is most easily accomplished 
by means of wires placed around them at intervals of 15 to 20 feet 
when they are buried, the ends of the wires being allowed to extend 
above the soil surface, so that the pipes may be easily raised without 
digging after the steaming process. While one section is being steamed, 
trenches may be dug in the next section and the pipes shifted with very 
little loss of time. The perforations in the pipes should be on the under 
side, so that the steam is directed downward into the beds. 

In both the tile method and the pipe method, the sterilization pro- 
cess can be hastened by covering the soil with burlap, canvas, or boards. 
The shorter the time required for sterilizing, the less likelihood there 
is of producing a soggy condition in the soil. 

Pan Method. The “pan” method is best adapted to sterilizing 
raised benches and flats of soil. The area to be sterilized at one opera- 
tion is covered with a shallow galvanized-iron pan, the width of the 
bench and 10 to 15 feet in length. This inverted pan is fitted tightly 
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to the ground and the steam turned into it for a period of 30 to 40 
minutes. A low pressure (5 to 20 pounds) of steam on the boiler is 
sufficient for this work, since the pan over the bench would not hold 
any great pressure. 

If the sides of the pan are made 6 to 8 inches in depth, it may 
be used to sterilize soil in flats as well as in benches. The flats filled 
with soil are placed on a bench or on a cement floor and separated by 
strips of lath; the pan is then inverted over them and the steam turned 
in. This method sterilizes the flats, as well as the soil. Besides killing 
insects and other animal pests, it destroys the organisms that cause 
diseases, such as “damping off” diseases, and also kills weed seeds. 

Flower pots or a smalli amount of soil may be sterilized in a tight 
barrel. The steam is run into the center of the barrel by means of a 
U-shaped pipe having %-inch perforations at intervals of 4 to 6 
inches. The perforations in this pipe should be made on all sides in- 
stead of in a straight line on one side. 

PUI WI: (MENS Soocodiondeucs doubovauGGD ooo ..p. 57 

Greenhouse Leaf Tyer..................0e008- p. 39 

Fig. 33. Two species of millipedes: Diploiulus luscus Meinert, on the left; 

and Orthomorpha gracilis (Koch), on the right. 

MILLIPEDES 

MitiPeDEs are brown, slow-moving, many-legged “creepers” ofterr 

called “thousand-legged worms.” They are usually found coiled up 

in the soil, under lumps of manure or other objects. They should 
not be mistaken for SYMPHYLIDS, Or CENTIPEDES, which have much 

longer legs, move very rapidly when disturbed, and do not coil them- 

selves. 
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Two species of MILLIPEDES are commonly found in Illinois green- 

houses, often in large numbers where quantities of manure are used. ~ 

The larger, darker-brown species** is harmful because it feeds on living 

plant tissue; while the smaller, lighter-brown species®* feeds on decay- 

ing vegetable matter and is harmless to living plants. The injurious 

kind is marked with pronounced light-colored bands, and its body is 

flattened and distinctly segmented. The body of the harmless species 

is cylindrical and not so distinctly segmented. MurILiipepes ordinarily 

do not attack any greenhouse plant as long as they can find plenty of 

moist manure on which to feed. 

Injury. The DARK-BROWN MILLIPEDE feeds on the stems and roots 

of sweet peas, often completely girdling the stems and finally killing 

the plants. It has been observed feeding on coleus, geranium, and 

other fleshy-stemmed plants, boring upward in the stems for several 

inches above ground. Tests carried on in [Illinois have shown that this 

species of MILLIPEDE will feed on the roots of roses and other plants 

when moist manure or other decaying vegetable matter is not available. 

Young seedling of various kinds are often attacked and killed. Since 

these pests are active only at night, they may become very numerous 

before they are observed. 

Control. MiLLIPEDES may be controlled by using the poison baits 

described on p. 107. The bran bait with two extra quarts of molasses 

added to it is particularly attractive to these pests. Tobacco dust or 

fresh pyrethrum powders are also effective. 

Where MILLIPEDES are so abundant as to make baits useless, heavy 

dusting with tobacco powder after watering is effective. 

Life History and Habits. MuititPpepes reproduce by means of tiny white 

egegs—less than 1/50 inch in diameter—which they lay in dense clusters in the 

soil, or under lumps of manure, or on the surface of the soil if it is moist enough. 

The eggs of the injurious species are quite round, while those of the harmless 

species are distinctly oval. 

CENTIPEDES can be distinguished from MuILLIPEDES by their grayish-white 

color, their smaller number of legs, and their habit of running rapidly over the 

soil. A very common species of CENTIPEDE, mentioned as a predator in Part One 

(p. 13), feeds on the eggs and younger forms of many soil-inhabiting pests and 

is known to have aided in holding injurious MILLIPEDEs in check in Illinois green- 

houses. 

Nematodes, see Eelworms............202eeeeess p. 90 

REC) SoS sdiso ood a0 cane De DOO JODO SoD ooo a p. 75 

8 Orthomorpha gracilis (Koch). 
33 Diploiulus luscus Meinert, 
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ROOT APHIDS AND ANTS 

Sweet pea and aster roots are attacked by two species of LICE, or 

APHIDS, the PINK ROOT APHID,** which is particularly injurious to sweet 

peas, and the CORN ROOT APHID,®° which is more often destructive to 

asters. These little RooT LIcE are unable to travel far except in their 
winged form, but they are carried from plant to plant by ants, usually 

the CORN FIELD ANT,*® 

Injury. The feeding of apHips on the roots stunts the growth of 
the plants, causes them to wilt during the day, so that their leaves die 

prematurely, and finally kills the entire plants. The evidence of injury 

by these pests is similar to the effects of infestations by EELWoRMs, or 

NEMATODES (p. 90), and SYMPHYLIDS, or GARDEN CENTIPEDES (p. 96). 

Control. Apuips feeding on the roots of plants may be checked 
by watering the plants with nicotine solution, using one ounce of 40% 

nicotine sulfate to four gallons of water. Nicotine dust worked into 

the soil will also give some relief. 

The most important procedure, however, is to exclude or destroy 

the ants which are largely responsible for disseminating the APHIDs. 

During the summer it sometimes is difficult to keep ants from coming 

into the greenhouse, but they can be successfully eradicated before the 

main crop of sweet peas is planted. The plowing of a 10-foot strip 

entirely around the greenhouse is recommended, where this is at all 

practicable. To be effective, the plowing must be at least seven inches 
deep, and it should be followed by two or three thorough diskings at 

weekly intervals. 

Ant nests occurring too close to the outside walls to be reached 

by plowing, as well as those occurring within the greenhouse, should 
be located and destroyed. This is quite easily done by following the 
workers back to the nests, making several l-inch holes about one foot 

deep in the ground around each nest, and pouring one tablespoonful 

of carbon bisulfide or one teaspoonful of granulated calcium cyanide 
into each hole. The holes should be plugged with moist earth after 

treatment. Both the bisulfide and the cyanide should be used with 

special care in the greenhouse, for the fumes are injurious to plant 

roots. Fortunately, ants almost never make their nests in the benches, 

and it is very easy to destroy a nest there by simply removing the 

infested portion of soil. 

54 Tyulgrenia phaseoli Passerini. 
5 Anuraphis maidi-radicis (Forbes). 
% Tasius niger americanus Emery. 
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Sometimes it will be found desirable to use a poison bait for ants. 
The following formula is recommended: 

510025 SA EOE a PR, NARA 1 pound 

Weiter ys nee se A a TUNA te ONC Be ae 1 pint 
peeschiate at -SOCUAY tei. ch oes ice.) te ',.4%4 ounce 

SLIT BASS ae I A ee A 1 tablespoonful 

Put the sugar and the arsenate of soda in the water, and boil until 

the poison is completely dissolved, and then add the honey. Small 

pieces of sponge or strands of excelsior should be well soaked in this 
syrup and placed in small tin boxes, the lids of which have been punched 
with several holes, so that the ants will have ready access to the bait. 

These boxes should be distributed in the greenhouse wherever the ants 
are numerous. 

Life History and Habits. Adult root apuips do not live over winter outdoors, 

but the eggs are collected in the fall by the ants and stored in their nests until 

early spring, when the young apHins hatch out and are carried by the ants to 

the roots of suitable plants. They suck the sap from the roots and become full- 

grown in two or three weeks. Then they begin giving birth to living young, all 

of which are females, and these in turn grow to maturity within two weeks and 

produce more young, so that the numbers of these pests multiply rapidly for 

several months. In August some of the young become males, and others become 

winged females. After mating, the latter sometimes crawl to the surface of 

the soil and fly away to lay their shiny dark-green eggs elsewhere, thus estab- 

lishing new colonies. Most of the eggs, however, are laid in the ground near the 

host plants, where they are gathered by the ants and stored for the winter. The 

honeydew exuded by the apHips forms a large part of the food of the Ants. 

i SOWBUGS AND PILLBUGS 

Sweet peas and numerous other plants are attacked by sowsucs or 

PILLBUGS,*’ grayish, fat-bodied, slow-moving creatures, up to %4 inch 
in length, which may be found at work on the stems near the ground 
or under bits of manure on the surface of the bench. 

Injury. These pests feed on the roots and tender stems of many 

kinds of plants and are capable of inflicting very severe injury to green- 

house crops. They are particularly fond of young seedlings and cut- 

tings and the roots of orchids and other tender plants. They are es- 

pecially injurious to sweet pea vines because of their habit of chewing 

and girdling the stems near the ground. Plants thus attacked begin 

to whiten and die at the tips. The injury is very similar to that caused 
by DARK-BROWN MILLIPEDES (p. 93). 

‘8% Armadillidium vulgare (Uatrielle), Porceilio laevis Koch, and others. 
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Control. Sowsucs and PILLBucs are easily kept under control 
unless they are allowed to become established in large numbers. They 
are attracted to sweetened baits and also to baits containing much 

starch. An effective bait may be made by mixing one part of Paris 
green with nine parts of powdered or granulated sugar. This mixture 

should be sprinkled lightly along the edges of the benches and walks, 

but it is not recommended for application to the soil on benches, since 

roses and some other greenhouse plants are injured by the Paris green. 

When the pests seem to avoid this bait a change to wheat shorts or 
middlings in place of the sugar will be found advantageous. They will 

often feed readily on the poison bran bait described on page 107, but 

when this is used for the control of sowpucs the amount of molasses 

should be doubled and the mixture should be made rather sloppy. 

Sowsucs and PILLBUGS may be kept off seed flats by a tanglefoot 

barrier, and they may be trapped under boards, etc., laid flat on the 

ground. Because of their fondness for seeking out protected places, 

control will be greatly facilitated if no trash is allowed to accumulate 

under the benches, and if no flats are stored there. Fresh pyrethrum 
powder is very deadly to sowsucs, and proprietary compounds con- 

taining this poison are often used. 

Life History and Habits. These pests are not insects but belong to the class 

of Arthropods called Crustaceans, which include crayfish, lobsters, and crabs. 

They have seven pairs of legs but use only five pairs in walking. They reproduce 

by means of eggs, which are kept in the “pouch” of the female for about two 

months before they hatch. The young, after leaving the “pouch,” require a year 

to become full-grown, and they live on for a long time. Individuals of all ages 

may be found together in the greenhouse. 

SYMPHYLIDS 

If young sweet pea vines or various other plants stop growing 

and begin to wilt, or if their lower leaves drop prematurely, a search 

should be made among their roots for small, whitish, many-legged, 

swift-running creatures called sy MPHYLIDS or CENTIPEDES. (Also see 

EELWORMS, p. 90.) 
The kind of sympHyLips known as the GARDEN CENTIPEDE®® has 

increased alarmingly in abundance and destructiveness in Illinois within 

the last few years. In fact, this pest now threatens to force the aban- 

donment of solid beds in the growing of flowers under glass. The 

earliest recorded cases of SYMPHYLID injury to any greenhouse crop 

in Illinois were reported by Davis (1912) as occurring in 1908 on fern: 
asparagus, and smilax. In the past three years the writer has observed 

SYMPHYLIps feeding on sweet pea, aster, rose, chrysanthemum, gladi-: 

8 Scutigerella immaculata (Newport). 
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olus, asparagus, ferns, coleus, Easter lily, smilax, lettuce, cucumber, 

tomato, wild mustard, thistle, pigweed, and other weeds occasionally 

found in the greenhouse. In fact, no plants are known to be immune. 

Fig. 34. Symphylids (lower left), their eggs (lower right), and the effect 

of their work on a root system (upper left) compared with a normal 

root system (right). A young symphylid can be seen emerging from 

one of the eggs. 

In Cook County chrysanthemums and tomatoes in raised benches re- 

cently were found to be severely injured, and the symMPHYLIDS were 
breeding there in large numbers. 
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These fragile creatures are found in the soil to a depth of three 
feet or more, depending on the type of soil and subsoil, moisture, and 

other conditions. They are never found above ground in the light, and 

if brought to the surface they get back into the soil as quickly as pos- 
sible. They are unable to make their own way in the soil, except where 

much humus affords natural cavities, but usually follow the channels 

left by decaying roots or by earthworms .and other soil-inhabiting 

animals. The practice of placing a layer of cinders in the bottom of 

ground beds, to allow for drainage, affords ideal conditions for symMPHy- 

Lips to work. Delicate as they are, they are not easily drowned, but 

can survive for 24 hours or longer completely submerged in water. 

In looking for these pests, dig into the soil about the plant roots. 

The best time to do this is shortly after watering, for they are then 
near the surface. Where the ground is dry they may be found much 

deeper in the soil. 

Injury. SYMPHYLIDS, Of GARDEN CENTIPEDES, feed on the tender 

new roots and, when numerous, will eat off the new growth as fast as 

it is formed. Plants with roots heavily infested with them become 

stunted and deformed. When sweet peas and other crops are only 

mildly attacked, no greater injury may be visible than the failure of the 

plants to make normal growth. These pests also tunnel into the larger 

roots and the underground portion of the stem, causing small, wart-like 

growths where organisms of disease and decay readily enter. Some 

of these warty growths, as well as the stunted root system, are shown 

in the photograph on page 97. 

Control. The control of sympHyLips is difficult because they live 
and reproduce entirely under ground. Since they are well able to 

survive the winter outdoors, care should be taken not to bring them inta 

the greenhouse in the spring or summer with new soil or rotted manure. 

Every precaution should be taken, also, not to bring them in on ship- 

ments of plants with soil attached to the roots. 

The most effective permanent control is obtained by raising the 
benches and: supplying clean soil. This is as economical as any known 

treatment when control over a period of years is considered. It also 
has the advantage that the benches in one part of the house can be 

raised at a time without danger of reinfestation from the other parts. 

Since, however, there are certain distinct advantages in ground beds 
where certain crops are grown, many greenhouse men will prefer not 

to use benches exclusively but to do everything possible to keep these 

pests out of their greenhouses altogether. | 
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Steam sterilization will kill all the sympHyLips in the upper part 

of the soil, but in the case of ground beds the sterilization must include 
the walks in order to be effective. Even then, some syMPHYLIDs and 

their eggs in the subsoil will survive, necessitating yearly treatments 

with steam if they are to be kept under control. (Directions for steam 

sterilization are given on p. 91.) 
A large number of chemicals have been tried in Illinois, but none 

of the treatments so far devised are satisfactory under the conditions 
maintained in greenhouses devoted to the production of sweet peas and 
other flowers. - 

Life History and Habits. A full-grown syMPpHYLID measures scarcely %4 

inch in length and is very slender. The younger stages look much like the adults, 

though smaller. There is a pair of legs for almost every segment of the body. 

The general color is white, but the darker food in the body cavity is visible 

through the back. The head is distinct from the body and has two long, many- 

jointed antennae. SympHytips have no eyes, but feel their way along their 

silk-lined runways by means of their antennae. 

The eggs are laid in small cavities in the soil and subsoil, in clusters of 3 

to 15, usually from 9 to 12 being in a cluster. They are barely visible to the 

naked eye, but under the microscope are seen to be peculiarly marked with short, 

stiff, hair-like projections, which are connected at their tips with silk-like material 

serving to hold them together. Most of the eggs are laid 12 to 16 inches below 

the soil surface. In the greenhouse they are to be found at all times of the year. 

During December and January reproduction is at low ebb, and it increases during 

the late winter and spring months to the maximum rate during the summer. The 

eggs hatch in 8 to 21 days, the exact time required depending largely upon the 

. soil temperature. Specimens have been reared by the writer from the egg through 

the last molt in an average of 40 days and, in one case, in as short a time as 

32 days. 

TELANTHERA Pests, see ALTERNANTHERA Pests, p. 18. 

Tutip Pests, see Buts Pests, p. 19. 

UMBRELLA PLANT PEstTs 
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VIOLET (and PANSY) PESTS 

Pansies and violets are subject to attack by thirteen dif- 
ferent pests, any of which are capable of inflicting serious 
damage. The APHIDS, CUTWORMS, EELWORMS, GREENHOUSE 
LEAF TYER, MILLIPEDES, RED SPIDERS, SLUGS, and SOWBUGs are 
most frequently encountered. The GREENHOUSE ORTHEZIA, 
MEALYBUGS, WHITEFLIES, and WIREWORMS also sometimes 
attack these crops. 

APHIDS 

Violets and pansies are frequently infested with “GREENFLIES,” 

of which the GREEN PEACH APHID*® is an example, and with a “BLACK- 

FLY,” the VIOLET APHID.°° The injury on these crops is similar to that 

caused by APHIDS on other plants (p. 29), but certain special precautions 

should be used in applying control measures. 

Control. Nicotine, whether applied as a spray, dust, or fumigant, 
is likely to injure the foliage, causing it to become spotted. For this 

reason it is well to avoid nicotine altogether. Calcium cyanide may be 

used with safety at the rate of 4% ounce to 1,000 cubic feet of green- 

house space. Sprays are preferred, however, and several have been 

found effective, including “Derrisol” (one ounce to four or five gallons 
of water), “Evergreen,” and other similar preparations, all of which 

should be used as directed by the manufacturers. 

Blackflies, see Aphids above. 
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Red Spiders (p. 75) on violets are best controlled by 

means of a lime-sulfur spray. Use one ounce of dry 

lime-sulfur to four gallons of water, and syringe thor- 

oughly four hours after spraying. The plants should 

then be run as wet as the condition of the crop will allow; 

since moisture is detrimental to the mites. 

Sawfly, see Violet Sawfly below. 

Sc een BOE Cone co aA AmOtROmCrnEarS o ciciutbiedord.c p. 25 
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89 Myzus persicae (Sulz.). 

9 Neotoxoptera violae (Perg.). 
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VIOLET SAWFLY 

The VIOLET SAWFLY,** common on violets and pansies grown out- 

doors, occasionally enters the greenhouse and feeds on these crops. 

The adult is a black, bee-like insect with four wings which lie flat over 

its back when it is at rest. The larva is a small caterpillar which has 

the peculiar habit of bending the fore part of the body back in “J” 

shape when at rest. This habit will help to distinguish it from the 

CUTWORMsS, and its dark gray color will help to distinguish it from the 

GREENHOUSE LEAF TYER. Illinois growers who formerly had consid- 

erable trouble with this pest report that they have rarely seen it in the 

greenhouse in recent years. 

Injury. When the larvae are small they eat off the tissues on the 

under side of the leaf, causing injury similar to that of the GREEN- 
HOUSE LEAF TYER and sLucs. As they mature they eat small holes in 

the leaves or eat away sections along the edges, causing injury similar 

to that done by cutworms. The adults also do harm by inserting 

their eggs in the leaf tissue, causing the leaf to wilt and die. 

Control. The vIOLET SAWFLY is successfully controlled by means 

of the same dust as is recommended for the control of the GREENHOUSE 

LEAF TYER (p. 39). Care should be used to blow the dust into the 

plants from all sides in order to coat the under surface of each leaf. 

Life History and Habits. The female satwrriy lays her eggs in the upper 

tissues of the leaf. They may be located by examining the under side of the leaf, 

where slightly raised, blister-like areas will be seen. The full-grown larva is 

about % inch long, dark-gray, and marked with many slightly raised white spots 

on the back and sides. The larvae hide during the day just under the soil surface, 

under the leaves, or along the stems near the ground. When mature they seek 

out decaying wood or the stems of pithy plants in which to pupate. 

Wile = (Grubs sieccccis sere = crave overs's, sla aie «600s saletnsreias p. 83 
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WALLFLOWER PEsts, see SWEET Atyssum Pests, p. 87. 

ZANTEDESCHIA Pests, see CALIA PEstTs, p. 22. 

1 Allantus canadensis (Kirby). 



PART THREE 

FUMIGANTS, INSECTICIDES, AND APPLIANCES 

FUMIGANTS. 

Since dosages for greenhouse fumigation are expressed customarily 
in terms of 1,000 cubic feet, the first requirement is to determine ac- 

curately the cubical contents of the house. This is done by computing 
the number of square feet in the end-wall‘and multiplying this number 
by the length of the house in feet. It is then a simple matter to deter- 

mine the amount of fumigant material to use for any desired dosage. 

Dry, materials should be weighed, not measured by volume. After the 

proper amount of material to use in a particular house has been deter- 

mined, it may be marked on the side of the container and measured for 

subsequent fumigations. 

Before starting to fumigate, make sure the ventilators and doors 

are tightly closed. Broken glass should be replaced or the openings 

covered with paper. 

Cyanide Fumigation. The efficiency of hydrocyanic acid gas in 
the control of certain greenhouse insects has long been known. This 

deadly gas is derived from the cyanides of sodium, potassium, and 

calcium. For many years the pot method (see p. 104) was used ex- 

clusively, but it has been largely supplanted since calcitim cyanide, 

ground to a fine granular form, became available at a relatively low 

cost. Where empty greenhouses are to be fumigated, the pot method 

is still recommended because of the higher concentration of poisonous 
gas obtainable by it. Calcium cyanide, when exposed to the air, reacts 

slowly with the moisture of the air and liberates the deadly gas slowly, 

thus giving a lower concentration over a longer period, so that there 
is less danger of injury to plants. This material was first used in 

Illinois as a greenhouse fumigant in 1923, and it is now quite generally 

used under the name of “Cyanogas” or “Calcyanide.” 

Calcium cyanide has great advantages over sodium or potassium ~ 

cyanide, in that it requires no jars or pots, and no acid, and is less 

dangerous. Nevertheless, it should be handled as a very deadly poison. 

It should be kept in air-tight containers out of the reach of irresponsible 

[102] 
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persons. The hands should be washed thoroughly after working with 

it. Extreme care should be taken not to breathe the fumes at any time. 

Residents in dwellings connected to the greenhouse should vacate 

during fumigation with any form of cyanide, unless all the connecting 

doors are air-tight and the windows of the dwellings are kept open. 

When sodium or potassium cyanide is being used, it is imperative to 

vacate the house. 

Signs warning people not to enter should be posted on the doors 

of the greenhouse during thd period of fumigation. 

Before fumigation is attempted, the houses should be made as 

tight as possible, and some means should be provided for opening the 
ventilators from the outside. 

No form of cyanide should ever be used in houses where sweet 

peas, smilax, and asparagus are grown, since they are very susceptible 

to injury by it. Extreme caution must be taken also with snapdragon 

and spiraea. 

Plants sprayed or dusted with Bordeaux mixture or other fungi- 
cides containing copper are almost sure to be severely injured by any 

form of cyanide fumigation. This fact cannot be over-emphasized. 
All the plants to be fumigated with cyanide must be dry, since 

moisture on the foliage will absorb the gas and cause burning. The 

temperature should not be below 55° or above 70°F., and it should be 

rising, not falling, in order to prevent the formation of dew which 

would increase the danger of injury by burning. For the same reason, 

leaky steam pipes should be repaired before fumigation is undertaken, 

as the escaping steam may result in moisture collecting on the plants. 

Never use cyanide in the daytime, for severe burning is almost 

sure to result. A clear night, when there is little or no wind, is best. 

The houses should be aired thoroughly the next morning, and it is not 

safe to enter the houses before they are aired. 

In using calcium cyanide, it is best for the beginner to start with 
Y% ounce per 1,000 cubic feet of space and increase the amount grad- 

ually until the desired results are obtained. For the control of green- 

flies, whiteflies, and most other insects, % ounce per 1,000 cubic feet 

is the amount most generally used, but %4 ounce may be used safely 

for the more hardy plants. These dosages are for an over-night ex- 

posure. 
The calcium cyanide should be distributed evenly along the walks, 

taking the center walk in a house containing from four to six benches, 

and several walks in wider houses. -Where several walks are to be 

treated, it is best to assign a man to each walk. The walks should not 

be watered, since moisture increases the danger of injury to the plants. 
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The cyanide is most easily distributed from pint or quart bottles having 

long, gradually tapering necks. Starting at the far end of the house 

and walking backward, allow the cyanide to run out in a thin stream 

on the walks. Take care not to allow bunching of the material. 

The pot method of fumigation with sodium cyanide is preferred 

where heavy dosages are required, as in empty greenhouses, and it may 

be used successfully at any desired strength. Where calcium cyanide 

gives a slow evolution of gas, the pot method gives a rapid evolution 

within a very short time. When growing plants are to be fumigated 

by this method, the dosage generally used for an over-night exposure 

is % to % ounce per 1,000 cubic feet of space, though heavier dosages 

are sometimes used for one or two hours. 

The plants should be dry, and the temperature should be between 

55° and 70°F. Rising temperatures are preferred, since falling temper- 
atures cause moisture to form on the leaves and increase the danger of 

injury. Do not attempt to fumigate before nightfall. 

Materials required for fumigation with sodium cyanide by the 

pot method are as follows: 

(1) Half-gallon or gallon graniteware or earthenware crocks. 

(The narrower and deeper crocks are to be preferred.) 

(2) Sodium cyanide, 98-99% pure. 

(3) Commercial sulfuric acid testing 66° Baume. 

(4) Glass graduate (8-16 ounces) for measuring liquids. 

(5) Accurate scales or balances. (Since cyanide is usually pur- 

chased as one-ounce “eggs,” under the trade name of 

“Cyanegg,” the scales may not be required.) 

(6) Paper bags. 

(7) Water. 

The chemicals are used in the proportions of one ounce of cyanide, 

1% ounces of sulfuric acid, and two ounces of water. 

Place the jars or crocks in the center walks about 25 feet apart. 

Into each crock pour the required amount of water, i. e., two ounces 

for each ounce of cyanide to be used. Into a glass jar beside each 

crock pour the required amount of sulfuric acid, 1. e., 1% ounces to 

each ounce of cyanide. Place the required amount of cyanide in a 

paper bag beside each crock. Then have a man ready to work each 
string of crocks. Let the men all start at the same time, at the far end 

of the house, and pour the acid into the water, slowly, at first, so as 

not to heat too rapidly. As soon as all crocks have been thus treated, 

let the men return to the far end of the house and drop the paper bags 

with the cyanide into the jars, moving quickly from jar to jar. As 

little time as possible should be lost after adding the acid to the water 
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until the job is finished. Then everyone should leave the house im- 

mediately, and the doors should be locked or plainly marked to warn 

against entering. Never let anyone enter the house until after it has 
been thoroughly aired. 

After fumigation the residue left in the crocks should be buried 
in the ground and the crocks washed before they are put away. Wash 
the hands thoroughly after handling the cyanide. 

Cautions in the use of sodium cyanide: 

(1) Make accurate determinations of the house contents and 

amounts of acid, water, and cyanide required. 

. (2) Make sure the plants have not been sprayed or dusted with 

Bordeaux mixture or any other compound containing 

copper. 

(3) Make sure the plants are dry. 

(4) Do not use metal containers for handling acid, and do not 

splash it on clothing or skin. 

(5) Have a bottle of ammonia handy to apply to clothing or 

skin in case the acid is spilled. 

(6) Always pour the acid into the water, never the water into 

the acid. 

(7) Do not fumigate when the temperature in the house is 

below 55°F. or above 70°F. and do not allow the temper- 

ature to fall during fumigation. 

(8) Do not fumigate on windy or rainy nights or in daylight 

hours. 

(9) Do not fumigate with cyanide when the house adjoins a 

dwelling without seeing that the inhabitants vacate over 

night. 

(10) Keep the cyanide in air-tight containers and out of reach 

of persons not acquainted with its poisonous nature. 

(11) Cyanide is one of the most deadly poisons known, and the 

utmost care must be used in handling it. 

Nicotine in one form or another is the most often used greenhouse 
fumigant. The nicotine gas is obtained by burning nicotine papers, 

cones, powders, or tobacco stems. Liquids containing free nicotine are 

often evaporated by painting on steam pipes or placing in cups provided 

for this purpose on the pipes. Good results are obtained with any of 

these forms, and the method used is largely determined by the prefer- 
ence of the grower. Since no two houses are the same in regard to 
tightness, the grower will best start with the directions given by the 

manufacturers and regulate the amount by the results obtained. Since 

nicotine papers, cones, and powders lose their strength after a time, 

it is not advisable to lay in large supplies. 
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Concentrated nicotine solutions are deadly poisons when taken in- 

ternally, and the fumes are also injurious when inhaled in more than 
small quantities. 

It is generally believed that long-continued and frequent fumiga- 

tions with nicotine tend to produce a woody growth in plants. ‘This is 

especially true in the case of roses. Nicotine fumigations are likely to 

burn or spot the blossoms of many plants, as stated under the crop 

headings in Part Two of this circular. 

Carbon bisulfide findsi a limited use in greenhouses as a soil fumi- 
gant in the control of root aphids, ants, and other soil-inhabiting in- 

sects. Unless otherwise stated in the text, l-inch holes are made in 

the soil 12 inches apart and half the depth of the soil in the raised 

bench or 10 to 12 inches deep in the ground bed. One tablespoonful 

of carbon bisulfide is poured into each hole, which should then be closed 

by tamping. 

Carbon bisulfide is highly explosive and should be kept away from 
fires and open flames. The fumes are also poisonous to human beings. 

Sulfur may be burned in the greenhouse between crops and when 

the houses are empty. It may often be used to advantage in thickly 

populated districts where the use of hydrocyanic acid gas is too danger- 

ous. Sulfur fumes are very destructive to plant life as well as to insects 

and should never be used at all where plants are growing. There is 

danger of injury also to vegetation outside the greenhouse. Sulfur 

fumes are not entirely effective against some eggs and mites. 

Flowers of sulfur may be burned, or sulfur candles may be used. 

Either form should be used at the rate of three to five pounds for 1,000 

cubic feet of space. It is not necessary to determine accurately the 

cubical contents of the house for this work. Simply estimate the cubical 
contents, and be sure to use enough sulfur. The fumes of sulfur are 

not explosive. 

INSECTICIDES 

There are two general classes of insecticides, namely, stomach 

poisons and contact insecticides. Some insecticides, such as hellebore, 

may be effective either when taken internally by an insect or when 

merely making external contact with it. Stomach poisons are applied 

to plants that are attacked by chewing insects, or they may be mixed 

with poison baits, but they are of no avail against piercing and sucking 

insects. In general, contact insecticides must be directed against the 

body of the pest. The method by which an insect feeds helps to deter- 

mine the proper insecticide to use. 
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StomacH Porsons 

Arsenate of lead is the standard insecticide for chewing insects. 

It is preferred to calcium arsenate and Paris green for application to 

greenhouse plants, since it is less likely to cause injury. It may be 
used as a spray or dust and may be combined with oil emulsions, sulfur, 

Bordeaux mixture, or other fungicides. Arsenate of lead is used at 
the rate of one to two pounds in 50 gallons of water, or—for smaller 

amounts—one ounce in two to three gallons of water. 

A very useful poison bait is made by the following formula: 

Beatie, Sota Ot ic. at. So tire are 25 pounds 

WCAG SOIR aed | TAR neo plage riers ee Sa 2 quarts 

Leip is be Ae teeta! cbreit staat abd oe 10 quarts 

Sadun arsenite flee luis acl) 216 dahoes y pint 

or 

agin MG cee at tee) om Sank ase eS: 1 pound 

or 

Peeciaten@r Mecai lett, oii se) ee es 2 pounds 

If only a small amount of the bait is needed, use one-fifth of each 

quantity shown in the formula. 

ConTaAcT INSECTICIDES 

Nicotine is one form of contact insecticide used in the greenhouse. 

It may be purchased as 40% nicotine sulfate solution or as “free” 

nicotine. “Nikoteen” and “Nicofume” are examples of the latter. 

Such solutions may be used also for preparing nicotine oleate, and to 

a lesser extent for general spraying. Nicotine sulfate is used alone 

(one ounce in four to six gallons of water), or in combination with 

an oil emulsion smaller amounts may be used (% ounce in six to eight 

gallons of spray). 

Nicotine oleate stock is prepared as follows: 

A on AIREE. _MACOMME A tea) d)zhreie es Sates ie es 10 parts 

Picieicid Ched oil) sos Seas tele «le 7 parts 

Whaten rn (preretablys SOLE). Liynjiaihrard = serials 17 parts 

Homemade nicotine dust. Hydrated lime is used as the carrier 

for the nicotine when it is to be applied in the form of a dust. Large 

amounts of the dust may be mixed in a barrel having a tight cover. 

Place 47 pounds of hydrated lime in the barrel, pour three pounds of 

40% nicotine sulfate over the lime, and add about 30 pebbles the size 

of an egg. Roll the barrel back and forth over the floor, or rotate it 
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by mounting it in a frame with a rod and crank. It should be turned 
at the rate of 35 or 40 revolutions per minute, not faster, in order to 

insure the most thorough mixing. An old revolving churn may be 
substituted for the barrel. 

To mix the dust in small quantities, place six pounds of hydrated 

lime in a small keg or bucket having a tight-fitting lid. Pour six ounces 

of 40% nicotine sulfate over the lime. Place 12 to 15 pebbles the size 
of a walnut in the container, close the lid and rotate for about 10 

minutes. 

Upon opening the container, be careful not to breathe the fumes, 

as they contain a large amount of nicotine which may cause a severe 
headache or nausea. 

It is best to mix the dust just before it is to be used. If for any 

reason this is impracticable the dust should be stored in tight containers 

as soon as it is mixed. If allowed to stand open to the air for any length 

of time, it will lose some of its strength, but it may be held in an air- 

tight container for a month or two without any great depreciation in 

insecticidal value. 

“Derrisol,’ a commercial product derived from certain tropical 

derris plants, is highly toxic to soft-bodied insects. The action of the 

poison is first to paralyze and then to kill. Therefore, the full effect 

of the spray is not evident for several days. Derris is more pleasant 

to handle than nicotine extracts and is non-poisonous to man. It may 

be used with safety on all greenhouse plants at the dilutions recom- 

mended by the manufacturers. 

Pyrethrum powder, also known as Persian or Dalmatian insect — 

powder, or simply as insect powder, is made from the ground heads 

of pyrethrum plants. It is efficient against certain insects as described 

in the text. It may be used alone as a dust, or in solution at the rate 

of one ounce to one gallon of water. Precaution should be taken to 

obtain it freshly ground, since the powder deteriorates rapidly. Pyreth- 

rum is not poisonous to man and the higher animals. 
There are on the market numerous pyrethrum dusts, extracts, and 

soap extracts, which are efficient contact insecticides. Each one should 

be used at the dilutions recommended by the manufacturers. 

Oil emulsions are coming into general use for the spraying of 
greenhouse plants. The light oil emulsions, of which “Verdol” and 
“Volck” are examples, are safe to use on plants when properly mixed 

and diluted. They may be used in combination with arsenate of lead, 

nicotine, derris, etc., but must never be mixed with sulfur or sulfur 

compounds nor sprayed on plants containing sulfur. Neither should 

they be used if free oil shows on the surface. 
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Boiled lubricating-oil emulsion may be purchased from manufac- 

turers of insecticides or from mail-order houses, or may be made by the 

greenhouse operator according to the following formula: 

Praaram Ones fee Sash, ere. a OS Bintan Weak 1 gallon 

Pe atery Cprererabls; Solt inc eck nic co3s eS 1 quart 

Hetash: iish-ollcsoape dain ft aks 2 pounds 

The water, soap, and oil are placed in a kettle or other receptacle 

and heated to the boiling point. Boil the mixture for about two minutes, 

being careful not to burn it. Remove it from the fire and run it twice 

through a bucket pump. Do not allow the mixture to cool before 

pumping. A barrel pump may be used for making larger amounts of 
the emulsion. A properly made stock emulsion will keep for a con- 

siderable time but should not be allowed to freeze. 

Kerosene emulsion is not recommended for spraying plants in 

the greenhouse, but it affords a cheap and effective spray for destroying 

pests in the empty benches, under the benches, or on the walks. It is 

prepared by mixing kerosene, soap, and water in the following pro- 

portions: 

Fish-oil soap or laundry soap............. Y4 pound 

ROSE C HiS5, Het Eby apaetin, V arasavate tapes vets aba os 2 gallons 

Water (preferably usoft)y.e.. 2.F2a8aiee. 8 1 gallon 

Shave the soap and dissolve in hot water. While still hot, add 

the kerosene and mix thoroughly with a bucket pump or any similar 

hand pump, for about five minutes, or until all the liquid has passed 

through the pump three times. 

This emulsion will deteriorate with age, and if it shows free oil 

on the surface it should not be used until reheated and emulsified. 

Orthodichlorobenzene emulsion is prepared in the same manner as 
kerosene emulsion, using the formula: 

Picrhodictilorobenzene Miva ss es ok. 1 gallon 

Soap (ash-oil or daundry) st... 2 ke os 2 pounds 

Water (preterably sont iw ete. tS Ss 1 quart 

Nicotine powder, made by grinding parts of the tobacco plant, is 

used for the control of rose midge and other soil-infesting insects. It 

. should contain about 1% actual nicotine. Powders containing less 

than this amount are of little or no value as insecticides. 

*Or any oil with the following approximate require- 
eee specific gravity 0.886, viscosity 265.3, volatility 
4.9%. 
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Dusting sulfur is recommended as a diluent for other poisons used 

as dusts. It is an excellent carrier and also acts as a fungicide. 

Lime-sulfur is used in the greenhouse as a spray. (See text, p. 25.) 

APPLIANCES 

Dusting in the greenhouse for the control of insects is rapidly 

coming into extensive use. In general dusts can be applied more thor- 

oughly and quickly than sprays, and their residues are more easily 

washed off the plants. 

Hand dusters are best adapted for this work. Either the blower 

type or the puff type is quite satisfactory. The essential requirements 

of a hand duster are: 

(1) It should throw a uniform charge of dust with 
driving force. 

(2) It should have adjustments for regulating the flow. 
(3) It should be compact, to allow for operating in the 

narrow greenhouse walk. 
(4) It should have no projections that may catch in the 

plants and cause injury. 
(5) The driving mechanism should be easily accessible 

for replacement of worn parts and for oiling. 

Small hand dusters of the plunger and cylinder type can often be 

used to advantage where a small number of plants are to be treated. 

Forced ventilation in the past few years has shown promise of 

practical application in the greenhouse. The writer has had occasion 

to try this method of distributing dusts and has obtained excellent 

distribution on the plants by simply pouring the dust into the ventilating 

machine. 

Hand sprayers are recommended for small establishments and for 

houses where a variety of plants are grown. The compressed-air type 

with a capacity of one to four gallons is easily carried and successfully 

operated. Larger sprayers of this type, holding 10 to 25 gallons, are 

mounted on wheels. All hand sprayers should be capable of maintain- 

ing a pressure of 100-150 pounds. The outfit should be narrow enough 

to be wheeled between the benches and short enough to allow for turn- 

ing corners in a small space. It should be equipped with nozzles of 

the angle type, to permit spraying the underside of the leaves. An 

extension rod three or four feet in length will be found very helpful. 
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After being used, the sprayer should always be thoroughly washed 
with clear water to prevent unnecessary corrosion and clogging of 

nozzles. 

Power sprayers are frequently used to advantage in a large es- 

tablishment or where a single crop is grown. In this case the outfit is 

stationary, located near the center of the range. It consists of an 

electric or gasoline motor, a pump, and a large tank for holding the 

spray material. Pipes are run from the pump to convenient points in 

the range and connected with 25 to 50 feet of hose for spraying. The 

amount of material lost by being left in the pipes is small compared 

with the convenience and saving in labor (1,000 feet of 1-inch pipe 

holds approximately 40 gallons of liquid). By using shut-off valves 

at the conducting main, it is not necessary to fill all the pipes with 

each spraying. The pipes should be flushed with clear water after 

each spraying. 

INDEX TO COMMON NAMES OF PESTS 

American cockroach, 74. 
Ants, see Root aphids and ants, 94. 
Aphids, on chrysanthemums, 29; roses, 

70; snapdragons, 86; sweet peas, 89, 
94; violets, 100. 

Bees, 86. 
Beetles, see Fuller’s rose beetle, 63; 

Hausermann’s rose beetle, 74; Japanese 
beetle, 14; White grubs, 83; Wire- 
worms, 27. 

Black chrysanthemum aphid, 30. 
Blackflies, see Aphids. 
Bulb flies, 19. 
Bulb mites, 20. 
Burdock leaf miner, 31. 

Cabbage looper, 22. 
California red scale, 68. 
Camellia scale, 61. 
Caterpillars, 70; see also Cutworms, 36. 
Cattleya fly, 65. 
Centipedes, see Symphylids, 96. 
Chaff scale, 69. 
Chrysanthemum leaf miner, 32. 
Chrysanthemum midge, 33. 
Click beetle, 28. 
Cockroaches, 73. 
Coconut mealybug, 66. 
Common mealybug, 51. 
Corn ear worm, 35. 
Corn root aphid, 94. 

Cutworms, 36; see also Florida fern cut- 
worm, 56. 

Cyclamen mite, on chrysanthemums, 38; 
cyclamens, 52; geraniums, 62; snap- 
dragons, 87. 

Diamond-back moth, 88. 

Earthworms, 54. 
Eelworms, on carnations, 24; cyclamens, 

55; geraniums, 63; sweet peas, 90. 
European corn borer, 14. 
European red spider, 77. 

Fern scale, 60. 
Fickle midge, 57. 
Fleahopper, 85. 
Florida fern cutworm, 56. 
Florida red scale, 68. 
Flower thrips, 48. 
Fuller’s rose beetle, 63. 
Fungus gnats, 57. 

Garden centipede, see Symphylids, 96. 
Garden fleahopper, 85. 
Grasshoppers, 38. 
Grass mite, 24. 
Greedy scale, 68. 
Green chrysanthemum aphid, 30. 
Green peach aphid, on sweet peas, 89; 

violets, 100. 
Greenflies, see Aphids. 
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Greenhouse leaf tyer, 39, 71. 
Greenhouse orthezia, 50. 
Greenhouse red spider, 77. 
Greenhouse thrips, 48. 
Greenhouse whitefly, see Whiteflies, 16. 
Grubworms, see White grubs, 83. 

Hausermann’s rose beetle, 74. 
Hemispherical scale, 59, 60. 
Honey bee, 86. 
Hyacinth bulb mite, 20. 

Ivy, scale, 68. 

Japanese beetle, 14. 
June bugs, 83 

Latania scale, 68. 
Leaf miners, see Burdock leaf miner, 31, 

and Chrysanthemum leaf miner, 32. 
Leaf rollers, see Oblique-banded leaf 

roller, 70, and Rose leaf roller, 70. 
Leaf tyers, see Greenhouse leaf tyer, 39, 

71, and Rose leaf tyer, 70. 
Lesser bulb fly, 19. 
Lice, see Aphids. 
Lily aphid, 89. 
Long-tailed mealybug, 51. 

Marguerite fly, 32. 
May beetles, 83. 
Mealybugs, on chrysanthemums, 42; 

coleuses, 50; geraniums, .63; palms, 66. 
Melon aphid, 89. 
Mexican mealybug, 51, 63. 
Midges, sec Chrysanthemum midge, 33; 

Fickle midge, 57; and Rose midge, 78. 
Millipedes, 92. 
Mites, see Bulb mites, 20; Cyclamen mite, 

38, 52; Grass mite, 24; and Red 
spiders, 75. 

Narcissus bulb fly, 19. 
Nematodes, see Eelworms, 90. 

Oblique-banded leaf roller, 70. 
Oleander scale, 65, 68. 
Onion thrips, 48. 
Orchid fly, 65. 
Orchid scale, 65. 

Index to Common Names of Pests 

Oriental cockroach, 74. 
Orthezia, 50. 

Pallid mite, 52. 
Palm mealybug, 66. | 
Palm scale, 68. 
Pea aphid, 89. | 
Pillbugs, see Sowbugs and Pillbugs, 95. — 
Pink root aphid, 94. — 
Plant lice, see Aphids. 
Potato aphid, 89. 

Red spiders, on calceolarias, 21; carna-— 
tions, 25; roses, 75; violets, 100. 

Reinberg bug, see Rose midge, 78. 
Roaches, see Cockroaches, 73. 
Root aphids, 94. 
Rose aphid, 70. 
Rose bud. worm, 71. 
Rose chafer, 14. 
Rose leaf roller, 70. 
Rose leaf tyer, 70. 
Rose midge, 78. 

Scale insects, on ferns, 59; orchids, 65; 
palms, 67. 

Slugs, on carnations, 25; orchids, 66. 
Soft brown scale, 60. 
Sowbugs, on orchids, 66; sweet peas, 95. 
Spiders, see Red spiders, 75. 
Sting fly, 43. 
Strawberry root worm, 80. 
Surinam cockroach, 74. 
Syvmphylids, 96. 

Tarnished plant bug, 43. 
Termites, 44. 
Tessellated palm scale, 68. 
Thread scale, 69. 
Thrips, on carnations, 27; chrysanthe- 
mums, 46; cyclamens, 55; roses, 82. 

Variegated cutworms, 38. 
Violet aphid, 100. 
Violet sawfly, 102. 

Weevils, 66. 
White ants, see Termites, 44. 
Whiteflies, on ageratum, 16; smilax, 86. 
White grubs, 83. 
Wireworms, 27. 
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