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THE TARNISHED PLANT-BUG AND ITS 
INJURY TO NURSERY STOCK 

( Lygus pratttnsis Linneus) 

Leonard Haseman 

The injury to nursery stock commonly known as "stop-back" o·r 
"bush-head" has been attracting the attention of nurserymen of the 
state for years. In some sections the injury seems to be increasing. 
It costs nurserymen, in labor and cull trees, thousands of dollars an
nually. While this injury is often very great in Missouri it is prob
ably not as severe as in some other states. 

There have been a number of views regarding the cause of this 
injury. Some have described it as the work of a -small mite; others 
have considered it the work of thrips. · Nurserymen generally 
have attributed it to faulty soil, stable manure, moist draws and to 
various other factors since its location in the nursery may often help 
lead to ::.uch conclusions. 

For many years the tarnished plant-bug has been known to do 
similar injury by feeding on various herbaceous plants. In 1895 
Slingerland1* first attributed this bud injury on nursery stock to the 
work of the same insect. Since then various other workers including 
Lintner2, Stedman8, Webster and Mally4, Felt5, Smith7, Lind9, Back 
and Price10, Crosby and Leonard12 and others, have come to the 
same conclusion. 

One visit to a block of nursery stock in 1912, when the injury 
was in progress, was sufficient to convince the writer that in Mis
souri the tarnished plant-bug, with its piercing mouth parts, is re
sponsible for this wholesale injury. The peach twig-borer occasion
ally destroys the buds of peach and causes similar injury, and in 
one case a mite was found in a decaying bud; but the injury from 
all other possible sources is negligible when compared with the work 
of the tarnished plant-bug. The writer has seen blocks of peach, 
cherry and pear fairly swarming with the actively feeding tarnished 
plant-bugs, just at the time of the severest bud injury. He has also 

*Superior numbers refer to literature cited on page 21. For a complete list of 
the literature on the tarnished plant·bug and its work the reader is referred to Cornell 
University 1' gricultural Experiment Station :Bulletin 346, page 500. 
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obtained the typical bud injury to peach in the insectary by introduc
ing tarnished plant-bugs into breeding cages with small peach trees. 
The nurserymen of this state who have trouble with "stop-back" 
must look to the control of the tarnished plant-bug as the one means 
of relief. 

HISTORY OF THE PEST 

The pest was first described in 1746 by Linnaeus in Sweden un
der the name of Comex grisens. Later the specific name was given 
as pratensis, meaning "found in meadows." In this country Say first 
described the species in 1831. Various other workers in different 
countries have redescribed it under at least sixteen different names 
and its generic name has also been changed several times, but 
it is now known as Lygus pratensis Linnaeus. 

Geographically the species is widely distributed over the world 
and it has a wide range of food plants. The records of its injury to 
plants are even more numerous and variable than the descriptions and 
names given to the species. It has been repeatedly found injuring 
fruit trees, including apple, pear, peach, plum, cherry, quince and 
apricot. It has also injured strawberry, currant, gooseberry, grape, 
blackberry and raspberry. Among the truck crops, potato, cabbage, 
turnip, celery, beets, and beans have probably suffered most. Prac
tically all flowering plants such as chrysanthemum, carnation, peony, 
aster, dahlia and zinnia are attacked, often very severely. Some of 
the flowering shrubs and even field crops such as wheat, corn and 
oats have been reported severely injured by the pest. 

HIBERNATION AND EARLY SPRING WORK 

Hibernation.-In Missouri the tarnished plant-bug seems to 
winter entirely in the adult stage. The writer has thus far been 
unable to find it wintering in any other stage. For wintering it s.e
lects sheltered places which are not too damp. It is found most 
abundantly between the leaves of various plants, especially mullen. 
Occasionally it may be found in rock piles, wood piles, under lumber, 
under bark of trees, among leaves and rubbish and in other more or 
less sheltered places. Judging from numerous observations the pest 
does not winter as successfully as many insects. Collections of bugs 
from mullen plants February 13 and 17, 1916, showed as many as 
fifty per cent dead in some cases. 
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The pest continues to breed and feed until after the first frosts 
in the fall. Adults and nymphs in different stages of development 
have been swept from matted specimens of their favorite food plant, 
Erigeron canadensis, (See Fig. 1) as late as the first of December, 
long after most weeds had been killed by frost. They -seem to have 
more vigor than most insects. Specimens taken from mullen plants 
in mid-winter, when the temperature is below freezing, are able to 
move about and when warmed slightly are almost as active as in the 
summer, altho they show no tendency to fly until completely warmed. 

Early spring work.-The tarnished plant-bug is destructive to 
various crops thruout the entire summer; but in the nursery 
(this report will consider it merely as a nursery pest) it is usually in
jurious for only a few weeks in the spring. The severest injury to 
nursery stock is done between April 20 and the last of May, altho it 
may continue to do some damage until the first of· July. The damage 
which the nurseryman dreads is due to the work of the bugs which 
pass the winter. The hibernating adults begin to leave their winter 
quarters as soon as the sap begins to flow in plants. They may feed 
by extracting sap from various early plants before they appear in 
the nursery. Some seasons they may begin to feed in the nursery 
just as the dormant buds begin to open. Then, sometimes they may 
appear after the trees are out in leaf and the new growth is a few 
inches long. Again they may not attract attention until the new 
growth is from eighteen inches to two feet long. The date of ap
pearance in the nursery may vary greatly from year to year without 
any apparent cause. In 19.15 the tarnished plant-bugs were found on 
wing in Southeast Missouri March 18, and in Central Missouri their 
work on nursery stock began to show by April 20 and the pest was 
in greatest abundance about April 27. The nights were yet cool but 
in midday, summer temperatures prevailed. The injury continued un
til heavy rains in early May helped to put a stop to their work. 

One year they may seem to prefer pear, while the next year they 
may attack cherry, peach, or possibly the peach seedlings most severe
ly. The proximity of the particular block of stock to woods, fence 
rows and other places which will furnish winter shelter for the bugs 
undoubtedly helps to explain this seeming preference for one variety 
one year and another the next. The first signs of damage invariably 
show in those blocks which are next to the pest winter shelter and 
are also exposed to the spring sun. 
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LIFE HISTORY 

Until recently the complete life cycle of this species has 
been unknown. Some related species have been carefully studied 
but most of the earlier records and some of the more recent 
ones, dealing with the life cycle of this species, have been decidedly 
incomplete and inaccurate. Howard6 states that there are probably 
five instead of four molts and Chittenden and Marsh8 state that 
there is little doubt that there are five stages, but the writer's brief 
report in 191211 seems to give the only records that have yet been 
obtained from actual breeding experiments. The only way that one 
can be sure of his ground in work of this nature is actually to rear 
the insect from the egg to the adult stage. With this species at least, 
one can not distinguish with certainty the first three nymphal stages 
by simply collecting the nymphs at random and grading them by size. 
One must rear them from the egg and follow their development hour 
by hour and day by day. 

Oviposition.-The writer's observations on the egg-laying habits 
of the pest have been confined largely to the summer and fall sea- · 
sons. On June 5, 1912, just after the pest had completed its injury 
to a block of peach in Central Missouri, the writer found it fairly 
swarming over an adjoining field of red clover which was in full 
bloom. It was probably ovipositing in the clover blossoms, al tho at 
that time no observations were made to determine this. The writer 
has failed to observe the pest ovipositing in the soft tissues of nursery 
stock or other plants, altho Crosby and Leonard12 and Crittenden and 
Marsh8 report cases where the pest has been observed to deposit eggs 
in such tissues. If eggs are deposited in such places, it seems un
usual, judging from the writer's observations, and oviposition in such 
places is certainly of no importance either in connection with the 
question of injury to nursery stock or methods of control. The in
jury to nursery stock is due to the feeding of the adults, and nymphs 
have not been found by the writer on nursery stock.* · 

The normal place for depositing eggs during the summer and 
fall is in the blossoms of various plants; more especially composits. 
(See Fig. 2a.) The insect shows a preference for the common weed, 
known as "mule's tail" or "mare's tail", Erigeron canadensis, and 
strange to say, the nymphs and adults show a marked degree of 

*During the first week of June, 1918, the writer found the pest breeding on horse
weed and smart weed in a block of peach seedlings at Columbia, hut failed to find eggs 
in the _soft tissues o:f _any of the plants, and the pest did not attack ·the seedlings. 
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protective coloration and shape when on the plant, while the eggs may 
readily be mistaken for the developing, plump, oval seeds. (See Fig. 

2b.) The writer has repeatedly been impressed by the fact that a 

careful examination of one of the plants may reveal the presence of 

from none to possibly two or three nymphs, when later a careful 

brushing of the plant may show that it contains a dozen or two 

nymphs in different stages of development. 
The adult on preparing to oviposit rests on the blossom, and by 

means of her ovipositor, places the egg down between the flowerlets, 
and cements it to the side of a flowerlet as shown in the illustrations. 
The eggs are placed down in the flower endwise so that on hatching 

the nymph simply .pushes its way out to the surface. Usually partly 

matured blossoms are used and the eggs hatch before the seeds ma

ture and drop out. 
The Egg.-The freshly laid egg has the color of clear proto

plasm. Later it takes on a yellowish color and the pigment of the 

eyes and the dorsal gland show thru the egg shell. The egg is oval, 

slightly curved, somewhat enlarged toward the base, and near the 
tip is a ring-like thickening or constriction beyond which is a short 
plug-like portion similar to eggs of other related H emiptera. (See 
Fig. 3a.) The eggs vary in size but average about 1 millimeter in 

length and 0.27 millimeter in greatest diameter. The size and shape 
of the egg agree remarkably well with those of the developing seed 

of Erigeron canadensis and when placed in the blossom among the 

seeds of this plant it may readily be mistaken for the seeds. How
ever; the egg shell has a polished surface and when viewed with the 

right light shows beautiful sculpturing. 
Usually but one egg is found in a blossom, al tho occasionally as 

many as three have been found in the same blossom. The time re
quired for the egg to hatch seems to vary somewhat but averages 
about seven to ten days. Freshly laid eggs observed on September 
18 developed eye spots on September 23 and hatched September 27. 

The nymph.-:-The tarnished plant-bug passes thru five nymphal 

stages in developing. Wings appear with the fifth molt. The first 

three nymphal stages have always been confused. After days of 
constant observation on the molting and development of the pest, the 
writer succeeded in isolating the first three nymphal stages. The 

fourth and fifth rtymphal stages are readily distinguished. 
First nymphal stage.-The young nymph is yellowish in color 

with a greenish cast posteriorly. The pigment of the dorsal gland is 

bright orange. The antennae are sooty-gray, annulate with white; 
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the fourth segment is sooty at the base, and grades thru lemon to 
orange at the tip. The eyes are bright red with a purplish cast. The 
beak is black at the tip, and lighter toward the base. The base of 
the tibia is marked with a dark red spot. 

On hatching the nymph varies from 0.85 millimeter to 1.1 
millimeters in length and from 0.36 millimeter to 0.45 millimeter in 
breadth. In from six to eight days, depending on temperature, the 
nymph is ready to molt. It is then about 1.3 millimeters long. In 
the first stage the lengths of the antenna! segments, beginning with 
the basal segment, are 0.09, 0.23, 0.20 and 0.35 millimeter. (See Fig. 
3b.) 

Second nymphal stage.-In the second nymphal stage the color 
deepens, and green replaces yellow or yellowish-green. The body 
becomes relatively broader. The antennae becomes reddish, annulate 
with white. The dorsal gland is dark with an anterior orange blotch. 
The red spot at the base of the tibia becomes more conspicuous and 
a similar spot begins to appear just above on the femur. The legs 
turn brownish and the eyes are dark red. When the nymph 
molts and enters on the second stage it is about 1.3 millimeters 
in length. After feeding for from 4 to 6 days it becomes full-fed 
and ready to molt a second time. It is then about 1.6 millimeters long 
and 0.61 millimeter broad. The lengths of the antenna! segments are 
0.14, 0.36, 0.36, and 0.45 millimeter. (See Fig. 3c.) 

Third nymphal stage.-In the third stage the nymph becomes 
more plump; however, the writer for a time mistook the third stage 
for the fully developed second stage. The color deepens and the 
red spots and bands become more conspicuous. The spot at the base 
of the tibia and the one near the tip of the femur are larger and 
form incomplete bands. The beginning of a second femural band 
appears. The general color of the body above is green; but toward 
the close of the stage the four dark thoracic spots begin to appear. 
These become conspicuous in the following two nymphal stages. The 
hind margin of the mesothoracic and metathoracic segments become 
concave, altho distinct wing pads do not appear until the next stage. 

The young third-stage nymph is about 1.7 millimeters long and 
after feeding for from 5 to 6 days it is ready to molt a third time. 
It is then about 2.1 millimeters long, 1 millimeter broad and the 
lengths of the antenna! segments are 0.23, 0.55, 0.41 and 0.45 milli
meter. (See F ig. 3d.) 

Fourth nymphal stage.-In this stage the nymph begins to de
velop some real color patterns. Red, white and black predominate. 
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There is great variation in the extent of color possessed by dif
ferent individuals. The males show more color than the females. 
Transverse red blotches appear on the abdominal segments and 
on the thorax. The four black thoracic spots become more. 
prominent. The pigment surrounding the dorsal gland becomes 
bright red with a black center. A black spot appears on either 
side under the · edge of the prothorax. The eyes become deeper 
purple. The antennae are dark red, annulate with white, and in pale 
specimens the central light band on the second segment is yet present. 
The proboscis is marked with red but is still tipped with a sooty 
patch; it reaches back to the sixth abdominal segment. The legs and 
ventral surface of the body become conspicuously blotched with red. 
The tips of the tarsi remain sooty. Near the tip of the tibia appears a 
red band; two similar bands appear near the base of the tibia; two 
toward the tip of the femur and a large blotch toward the base of the 
femur. The nymph really takes on gorgeous markings resembling 
the markings on the maturing seed clusters of Erigeron canadensis. 

At the beginning of this stage the nymph is about 2.1 milli· 
meters long, and after feeding for from 4 to 6 days (eight in one 
case) it becomes about 3 millimeters long, 1.5 millimeters broad and 
the lengths of the antenna! segments are 0.27, 0.82, 0.64 and 0.60 mil
limeter. The wing pads extend to the third abdominal segment. 
(See Fig. 3e.) 

Fifth nymphal stage.-In this stage the females are less brightly 
marked than the males and the ovipositor and sheath show thru the 
abdominal segments. The wing pads in the nearly mature fifth-stage 
nymph project back to the sixth abdominal segment. The veins be
gin to appear in the pads. The general coloring in the fourth nym
phal stage becomes even more pronounced in the fifth stage. The 
banding and blotching on the wing pads, abdomen and legs become 
more conspicuous. 

The young fifth-stage nymph is slightly over 3 millimeters long. 
In about five days it becomes full-fed and ready to molt for the last 
time. Before molting it is about 4 millimeters long, 2.1 millimeters 
broad and the lengths of the antennal segments are 0.41, 1.1, 0.82, 
and 0.73 millimeter. (See Fig. 3f.) 

Adult stage.-In the transformation from the first nymphal 
stage to the adult insect, along with the enormous increase in size 
and the development of wings, may also be noted the peculiar change 
in the relative lengths of the antenna} segments. This has also been 
noted in other insects. In the young first stage of the nymph, the 
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basal segment is shortest, the last segment longest and the second 
segment slightly longer than the third. In the third nymph stage the 
second segment becomes the longest but the last segment is only 
slightly shorter. By the time the fourth stage is reached, the length 
vf the last segment has dropped to third place, and in the fifth nym
phal stage, as well as in the adult stage, the basal segment is short
est, the second segment longest and the third slightly longer than the 

fourth or last. 
In the adult stage part of the markings of the last nymphal stage 

are maintained. The males are much more deeply colored than the 
females. The more brightly marked males appear as if they had 
been painted, while the paler females appear as if the color had 

bleached out. Individuals of the same sex vary a great deal in col
oration, altho not so much as individuals of opposite sex. On first 
maturing, the adults are pale but in one or two days the markings 

deepen. 
Typical males collected in September have a ground color of 

purplish-brown grading to black below_ This ground color is striped 
and blotched with white, yellowish-white, reddish-brown and black. 
The antennae vary from dark brown to black, faintly annulate with 
white. The proboscis is tipped with black, and becomes paler toward 
the base with two distinct longitudinal dark stripes on the two basal 

segments_ The upper lip and stilets are brown. The head is blotched 
with black, brown and yellow. The eyes are purplish-black. The 
legs are marked and banded as in the last nymphal stage. The tarsus 
is sooty at the tip, and brownish toward the base. The tibia has a 
dark, reddish-brown blotch at the tip and two similar ones near the 

base. The rest of the tibia is straw colored. The tibia is armed with 
short but strong spines. These are arranged in four longitudinal 
rows and a group surrounding the tip. The femur has two of the 
dark colored bands near its tip and a much broader one covering 
most of the basal half of the segment. The trochanter and tip of 

coxa are lighter while the base of the coxa is dark. 
The lower surface of the thorax and abdomen is a.11 of the 

brown, dark brown, or black shades except for lighter markings as 

hereafter described. The seven abdominal and two thoracic spiracles 
are surrounded by white or yellowish patches which grade thru 
reddish to the dark ground color. Beginning on the seventh abdomi
nal segment and extending forward to the thorax are two medio
lateral yellowish bands. These are ·crossed by reddish stripes at the 
sutures, and with a dark stripe on · the second segment On the 
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thorax these light stripes can be traced as two interrupted narrow 

bands ; the lateral one runs along the edge of the prothorax while the 

inner one includes the light areas around the two thoracic spiracles. 

On the hinder margin of the prothorax is a narrow, whitish band 

which is continuous above. 
On the dorsal surface the most deeply colored males are almost 

black with white, yellowish or brownish lines and blotches. On the 

pronotum are five more or less distinct longitudinal yellowish-brown 

blotches. The scutellum is yellowish-white, the very tip creamy

white, with a central and two lateral dark stripes which unite with 

the dark basal portion. The membrane of the front wing is sooty, 

the veins white. The cuneus is sooty with whitish margin and is 

tipped with black. The caustal margin of the wing is yellowish

white. The basal wing veins are light and on the clavus is a very 

distinct white line which is interrupted for a short distance just be

fore it reaches the membrane. (See Fig. 3g.) 
In the less highly colored males black is replaced by purplish-brown, 

brown, or copper and the light markings are even lighter than those 

in the foregoing description. The females are still lighter . Their 

color is coppery or brown. The dark markings may be almost 

completely lost, but where they are preserved they are brownish. 

Around the base of the ovipositor is usually a dark brown patch 

which may extend to the thorax. ( See Fig. 4.) The lateral dark 

areas are restricted to brown or dark brown blotches on each seg

ment just ventral to the spiracle. Between the base of the first and 

second pair of legs is a yellowish-brown spot which also appears 

brownish in the light colored males. 
The female is 5.9 millimeters long and 2.4 millimeters broad. 

The body of the male is scarcely as broad as that of the female. 

The wings of the males project more so that the males appear to be 

nearly the same size as the females. The lengths of the antennal 
segments are ·0.55, 1.6, 1.1, 0.82 millimeter. The last segment of 

the antennae of the male is slightly longer than that of the female. 

INJURY TO NURSERY STOCK 

The damage by the tarnished plant-bug to vegetables, flowers 

and small fruits is often very great, but in Missouri the pest at

tracts most attention in the nursery. The greatest damage occurs 

early, as a result of the feeding of the adults which passed the win

ter, altho in some seasons the pest may continue to do considerable 
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damage until midsummer. The opening buds and growing tips of 
twigs on nursery stock seem to attract the adult bugs in the spring. 
They usually come from winter quarters before the fruit tree buds 
open and may be found feeding on various early spring plants for 
some time before the injury to nursery stock begins to appear. 

The "sting" of this bug seems to be unusually injurious to the 
buds of fruit trees. On the other hand it seems to do but slight 
injury to the common weed, Erigeron canadensis, on which it feeds 
and breeds abundantly thruout summer and fall. The injury to fruit 
buds may be due in part to the loss of sap, but the blighting effect of 
glandular secretions which are introduced into the wound along with 
the stilets probably accounts for most of the injury. (See Fig. 5.) 
Little is known about the glands and the chemical composition of 
the secretions associated with the feeding apparatus of the H emiptera, 
altho the blighting or irritating effects of these secretions on plant 
and animal tissues are well recognized. The writer has succeeded in 
getting the typical bud injury on peach by hypodermic injections of 
extracts from the heads of tarnished plant-bugs.1 

When the tarnished plant-bug attacks a peach bud, the bud soon 
wilts, turns dark and later the bud drops out, leaving a slight pit and 
usually a small amount of wax. (See Fig. 6c.) This forces side buds, 
which produce a low bushy tree, if any at all. 

In some seasons this pest may completely destroy the buds be
fore they have scarcely opened. In other seasons they may appear in 
the nursery later when they produce the characteristic "bush-head" 
or "stop ·back" condition. (See Fig. 6a, b.) In still other seasons 
they may cause no appreciable damage. During a given season, 
peach buds may be attacked. During another season pear, cherry or 
perhaps the seedlings of these fruits may be attacked. Peach and pear 
usually are damaged most but apparently the proximity of the block 
to the winter quarters of the bugs detem1ines which block of trees 
will suffer most. (See Fig. 7a, b.) Tarnished plant-bugs do not mul
tiply on nursery stock, so that growing nursery stock year after year 
in the same field or adjoining fields does not result in an increase of 
the pest. On the contrary some of the greatest damage has resulted. 
where nursery stock was grown for the first time miles away from 
other nurseries. This was well illustrated by a block of peaches, 
grown years ago by one of the nurseries in Central Missouri, miles 

IAn investigation of the salivary glands and secretions of the pest is under way by 

the writer. 
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from other nurseries. The relative abundance of plants on which the 
pest breeds in any locality during the summer, together with climatic 
conditions during the fall, winter, and spring, largely determine how 
abundant the pest will be in the spring and how great will be the 
damage to nursery stock. 

REMEDIAL MEASURES 

Most workers are inclined to consider the tarnished plant-bug 
and its mj ury to nursery stock entirely beyond the reach of man. 
Perhaps this is true, but, some of the results obtained in connection 
with this investigation may be worth noting. With a clear under
standing of the nature of the pest, its b!-eeding habits and its work 
on the nursery stock, it can be readily seen why most of the direct 
treatments, notably the application of spray solutions, can give little 
or no results. Preventive measures prove more effective. 

Clean culture.-While the tarnished plant-bug has a wide range 
of food plants, it seems to do most of its breeding on but a few 
species of plants. These probably vary in different sections of the 
country, but in Missouri it seems to breed mostly on the fleabane, 
E1·igeron canadensis, different species of daisies, golden rod, wild 
asters, and similar plants. It does not seem to breed on trees, straw
berry, vegetables or other cultivated crops which it may damage se
riously. It may seem queer that the plants which it damages most 
are not the ones on which it breeds, but the observations reported 
herein show this to be true. 

The practice of clean culture, therefore, becomes one of vital im
portance in a campaign to reduce the number of tarnished plant
bugs and their injury to nursery stock. The pest breeds not on culti
vated crops but on certain weeds, the systematic destruction of which 
is an essential part of good agricultural practices. 

The destruction of weeds and other plants on which the pest 
breeds, especially during the latter part of the summer and early fall, 
is necessary if the number of bugs, which will injure the nursery 
stock the next spring, is to be reduced. The nursery should be thoroly 
cultivated to keep down all kinds of weeds, and fence rows, 
gullies and adjoining fields should be mowed once or twice during 
the summer and fall. (See Fig. 8.) Hundreds of the bugs may mature 
on a single weed so that it is necessary that the work be thoroly done. 
In some cases the nursery adjoins farm land but it is usually pos
sible to induce the farmer to assist by keeping down weeds. In case 
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he is unwilling to do so the nurseryman can well afford to keep down 
the weeds for him. 

It is true that the tarnished plant-bug is a strong flier and may 
migrate considerable distances but most of the bugs found ih the 
nursery in the spring are bugs which matured and passed the winter 
in the immediate vicinity of the nursery. To test the effect of clean 
culture in and around the nursery, isolated plots in one of the nur
series of Central Missouri have been used. No attempts have been 
made to enter neighboring farms to keep down weeds but special 
efforts have oeen made to destroy "mare's tail" and other weeds in 
the nursery, along fence rows and on ground surrounding the nur
sery. This has invariably resulted in a decided reduction in the 
amount of injury to the nursery stock the following spring. Injury 
has not been entirely prevented but the results have been so decided 
that in this nursery the systematic destruction of weeds is considered 
essential as a means of preventive damage from the tarnished plant
bug. 

Destruction of hibernating places.-The adult tarnished plant- . 
bugs hibernate in various protected places, and they fly from these in 
the spring to the nursery. Mullen plants perhaps furnish the best winter 
protection for the pests in Missouri but, while it is difficult to find 
them, undoubtedly many seek shelter under rocks, leaves and other 
rubbish in woods, along fence rows and similar neglected places. In 
the nursery the heaviest attack and the first injury appear in those 
nursery blocks next to woods or other favorable ·winter quarters. 
Isolated blocks may show almost no signs of injury while other 
blo'cks, near favorable hibernating places, may be literally riddled. A 
block of coming two-year pear and cherry, grown along a weedy 
country road, and a block of comirig one-year pear, ·grown along a 
wood, in the same nursery in 1915 clearly showed the effect of 
favorable hibernating places near blocks of nursery stock. These 
blocks were severely damaged. The young pear trees were almost 
completely destroyed, while blocks of peach and peach seedlings bet
ter isolated from favorable hibernating quarters were only slightly 
injured. Even this slight injury o~curred later after the bugs be
came more widely scattered . 

. The varied nature of the places selected by the pest for hiber
nating and the extent of ground to be covered make it difficult to 
fight the pest economically by treating its winter quarters. Road 
sides and. fence rows overgrown with weeds and briers, leaf-matted, 
wooded slopes and. rocky hillsides with abundant supply of mullen 
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plants are some of the pest's most favorable winter quarters and all 
such places can be profitably treated. Observations on the effect 
of cleaning out fence rows and ditches and fall plowing of fields ad
joining the nursery have shown that treating hibernating places is of 
value in the prevention of injury to nursery stock. 

Trap_ crops.-Early in this investigation it was observed that 
the injury was not always evenly distributed over the nursery blocks. 
Along the ends and edges next to _pastures, clover fields and other 
crops, there was often a noticeable absence of injury, while the bugs 
were present in the adjoining crop in large numbers. This lead to 
the supposition that part of the bugs were attracted from the trees 
to the adjoining crop. Where clean culture is practiced there is 
practically nothing green in the nursery blocks except the trees 
which must furnish all the food for those bugs out some distance in 
the nursery. If the absence of other green plants in the nursery 
~~tt~~~~~~~~~~oo~rm~~ 
then it aeems entirely possible that some crop might be grown in the 
nursery to help feed the pest. In Missouri the pest leaves winter 
quarters early, often before growth starts, so that if a crop is to 
be used it must be one which starts early or which carries green 
foliage thru winter. The crop must also be attractive to the pest 
and must be one which can be sown after the last cultivation in fall. 
Of the various possible crops, wheat and rye seem most desirable 
and the tarnished plant-bugs have been found in great numbers in 
wheat early in the spring. 

During the fall of 1913 wheat was sown between the rows of 
trees in some of the experimental nursery blocks. The following 
spring the bugs were abundant but later observations showed that 
they did less injury than usual to the stock early in the seascJO. The 
results of this first test were $0 encouraging that the nurserymen 
decided to sow wheat or rye in all of the blocks of stock the follow
ing fall. Rye was suggested as a substitute for wheat to avoid the 
danger of providing breeding places for the Hessian fly by sowing 
wheat early in the fall. Wheat and rye sown in September make a 
very heavy growth before winter, and usually during early March 
growth is resumed. Unfortunately early cultivation of the nursery 
destroys most of the crop before the season for the heaviest bud in
jury arrives. 

The second year's experience proved conclusively that this type 
of trap crop can not be succes:sfully used in the nursery, since it is 
destroyed before the time at which it is most needed. The following 
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is a quotation from the nurseryman's letter of April 16, 1915. "We 
have fo'1nd a few of these bugs in wheat adjoining the peach but 
have not yet found any of them actually on the peach." He wrote 
again April 19. "To us it seems the opportune time to see the tar
nished plant-bug doing its best or rather its worst on the pear buds 
and he is also in evidence on the peach. On some of the seedling 
pear stocks, where the buds did not set, but were left standing, you 
will find as many as eight to ten tarnished plant-bugs on a single 
seeding. · The wheat that we sowed, and is only partially destroyed 
(.by cultivation) has apparently been no check whatsoever, so that we 
have lost some faith in this theory of ours about giving them some
thing else to eat." 

The writer visited the nursery the following week, Api;il 27, and 
found the bugs present by the thousands in the pear and cherry 
blocks, and in places the stock looked as if it had been scorched by 
a fire. At this time the trap. crops had been entirely destroyed by 
cultivation and the bugs were feeding on the nursery stock. Com
paratively little injury had appeared on the peach trees and peach 
seedlings, and later · on in the season but little further injury was 
done. 

While the second year's work with the use of a trap crop be
tween the rows of trees failed to give particular value, the use of a 
trap crop will not be given up in the nursery. Experience has shown 
that the pest can be attracted to certain crops early in the spring and 
it is simply necessary to arrange a system for maintaining an attrac
tive crop alongside the nursery blocks thruout the season of severe 
injury. To do this the nursery blocks may be reduced in size and 
field crops grown between. Clover, wheat, rye, grasses and similar 
crops which start growth early in the spring may be used. This 
method of providing a trap crop has been in use for the last few 
years in this nursery and besides providing a trap crop thru the sea
son of severe injury, it also enables the nurseryman to utilize more 
of his land. It also enables him to keep down weeds and other 
plants which serve as breeding places for the pest. 

Control by driving.-Driving will help to check the injury to 
nursery ~tock. It has been repeatedly observed that by cultivating 
thoroly er by spraying with Bordeaux mixture, just when the bugs 
begin to cause heaviest injury, the damage may be greatly relieved 
for a time. The work has somewhat the effect of driving. In the 
middle of the day the pest is easily driven from the trees, and with a 
strong breeze across the rows or at an angle to the rows, it is easy 
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to drive the pest off to one side of the nursery. This was tested in a 
small way by the writer and one of the nurserymen on April 27, 1915. 
The bugs were sluggish in the early part of the day, so that they 
could easily be caught by hand; but toward noon they became very 
active. A gentle breeze was blowing and by walking along the rows 
it was observed that practically all of the bugs on leaving the trees 
flew with the breeze and usually passed over two or three rows 
before alighting again. 

It was planned to test the driving method on a large scale in a 
block of pear trees the next week, but heavy rains came in the mean
time and so reduced the number of bugs that driving was considered 
unnecessary. A heavy, dashing rain has somewhat the same effect 
as a systematic drive, for nursery stock, especially the young stock, 
does not offer the tarnished plant-bug much shelter from dashing · 
rains. The effect of a heavy rain in reducing the number of bugs 
in a block of nursery stock and the consequent reduced injury has 
been repeatedly observed by nurserymen. If a dashing rain comes 
soon after the bugs begin their work, the nurserymen usually find 
that "stop-back" troubles are largely checked. Of the different 
treatments which can be applied during the season of attack, driving 
is one of the most practical and effective. 

Sticky shields.-Sticky shields used for destroying tarnished 
plant-bugs are not the small shields which can be carried by hand 
along the row. The ridiculousness of attempting to destroy the pest 
with such shields is at once apparent to one familiar with this insect 
and its great activity. On cool days and early in the morning it is 
less active to be sure but it cannot be approached and induced to fly 
against a small shield carried along the rows. 

In order really to accomplish anything of value with ,sticky 
shields they must be built on a much larger scale, forming a sort of 
trap for surrounding the bugs and inducing large numbers of them 
to fly against the sticky surface. 

A machine of this nature has been used for several years 
in one of the large nurseries of the state for controlling the apple 
leaf-hopper. The writer has had a good opportunity to determine its 
value as a means of catching both the leaf-hopper and the tarnished 
plant-bug. In recent years the tarnished plant-bug has not done a 
great deal of injury in this particular nursery, so that the machine 
with the sticky shields has not been used early in the spring to catch 
tarnished plant-bugs which winter over. However, when used later 
.in the spring for catching the leaf-hoppers, it also catches great num-
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bers of the tarnished plant-bugs. In the spring when the nursery 
stock is smaller and the foliage less abundant as shelter, the machine 
should be even more effective. 

A machine of this type can be -easily constructed at home. 
(See Fig. 9.) For the tarnished plant-bug the body of the machine 
need not be built so high off the ground as where it is used on 
scion orchards and large apple stock for catching the apple leaf-hop
per. To prepare such a machine use two drill wheels or strong cart 
wheels and mount these on an axle which will clear trees at least 
four feet high. Make the frame work strong enough to carry two 
strong painted canvas shields which should be five feet high and ten 
or twelve feet long. The shields shou.ld be mounted so that they 
come within a foot of the ground and so that they extend slightly 
beyond the head of the horse or mule used to pull the machine. Two 
rows of trees should be covered, and the horse or mule working in 
shafts, serves as an agitator. For early spring painted canvas 
should also cover most of the top of the machine and canvas or gun
ny sacks should close the machine behind. The paint for the canvas 
may be prepared at home. Five pounds of rosin boiled in one-half 
gallon o{ castor oil and applied to the canvas while hot makes a 
good paint. 

When the bugs begin to attack the stock in the spring, the ma
chine should be run every day. It will cost about three dollars a day 
to run such a machine and one machine will cover from twenty to 
thirty acres a day. 

Insecticides.-Of the various possible remedial methods, the 
use of insecticides has proved most discouraging. The injury is done 
by the :i.dult winged insect and the contact sprays used ordinarily for 
the soft bodied lice and other types of sucking insects have been en
tirely ineffective. Sprays which are sufficiently strong to kill the 
pest outright can not be safely used on nursery stock. ·The great 
activity of the pest, except when the weather is cool, helps to reduce 
the effectiveness of sprays. · Sprays and dusts used as repellants 
also have proved valueless except in that they have served as a 
means of driving the bugs from the nursery block at a time when 
they are doing the most damage. So far as present knowledge of 
insecticides is concerned the only possible way in · which they can be 
used with any degree of success against this pest is to make use of 
them in connection with driving. For this purpose their use is too 
expensive in view of simpler methods of driving which are more ef
fective. From the beginning the writer has ignored their use as a 
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remedy against this pest in the nursery, altho some spraying work 
has been done by nurserymen themselves, who used Bordeaux and 
arsenate of lead as repellants. The results secured by other work

. ers where insecticides have been used, show that present day insecti-
cides have no place in a campaign against this pest in the nursery. 

Pruning.-Pruning is to be considered simply as a means of 
overcoming the damage after it has been done. Where the attack 
does not come too early in the spring careful pruning will usually 
largely overcome the damage, but where the pest begins its work 
early, almost before the buds have started, pruning is of little avail. 
If pruning is to give any appreciable results it must be done by ex
perienced men which will involve milch additional expense, so that 
it should be relied on, therefore, only as a last resort. It is better to 
prevent the injury if possible. 

Selecting a site for a nursery.-In the selection of a field for 
growing nursery stock, the soil, accessibility, and other important 
factors must first be considered. Other conditions being equal, select 
a site as remote as possible from places in which the pest may hiber
nate and from field and waste places where various weeds on which 
the pest' breeds may grow. The tarnished plant-bug is not a pest 
which has been developed by growing nursery stock continuously, in 
any locality. It is a pest which in recent years has been turning 
from weeds and other plants on which it breeds to nursery stock, 
especially in the spring when that stock proves attractive 
as a food plant. So far as this pest is concerned, the proximity of 
the new nursery site to crops of weeds and to favorable winter 
shelter is more important, therefore, than its proximity to older 
nursery blocks. 

CONCLUSIONS 

1. The typical injury to nursery stock, knoW!l as "stop-back," 
"bush-head" or "bunch-head" in Missouri is the result of feed
ing by the tarnished plant-bug. This injury has been common in the 
state for years but has attracted special attention only in the last 
seven years. 

2. The main injury is done by the adults which pass the winter. 
Some of the late work may be done by adults maturing in the sum
mer. The nymphs do not breed and feed on nursery stock. 

3. The principal injury is done in the spring before the dor
mant buds have produced a growth of more than twelve inches. 
Later injury does occur but it is usually of little importance. 
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4. Peach, pear and cherry are most severely attacked m Mis
souri. 

5. The pest hibernates in the adult stage between the leaves 
of mullen and similar plants, under rubbish, leaves and other shelter. 
Only a small per cent of the adults which hibernate live thru 
the winter. ' . 

6. The bugs are strong fliers but collect in greatest abundance 
and do most damage on nursery stock near favorable breeding and 
hibernating places. · . 

7. In the development of the pest it passes thru five nymphal 
stages, the second of which can not be distinguished with certainty 
without actually following the hourly growth and development of 
the nymph from the time it hatches. 

8. The pest oviposits largely in the blossoms of composits and 
the nymphs feed on the sap of the same plants. "Mare's-tail," Eri
geron canadensis, is preferred, altho the pest breeds on a variety 
of other plants. 

9. . In the control of the pest clean culture to destroy plants on 
which it breeds and the destruction of favorable hibernating quarters 
are essential. Trap crops, sticky shields and driving will also help 
to reduce the amount of injury. Known insecticides are of little or 
no value. Judicious pruning will help reshape injured trees. 
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Fig. 1.-"!llares-tail" (Erigcron canadcnsis), the plant used most by the tarnished 
plant-bug for breeding 

fig. 2.-Tarnished plant-bug egg: a, In blossom of wild aster; b, showing attachment 
of egg and its resemblance to immature seeds of Erigeron canadcnsis 
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Fig. 3.-Tarnished plant bug.: a, Egg; b, fi rst-stage nymph; c, second-stage nymph; d, 
third-stage nymph ; e, fourth-stage ·n ymph; f, fifth -stage nymph; g, adult; h, photographs 
showing same 
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Fig. 4.-'-Tarnished plant-bug: Female, ventral view of abdomen showing ovipositor 
partly removed from sheath 

<· ·. 

Fig. 5.-Head of tarnished plant-bug showing sucking beak and i ts attachment t? head 
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Fig. 6.-,Tarnished plant-bug work on peach : a, Injured tree; b, injured t ree with 
leaves removed; c, peach buds showing fresh inj ury ; d, health y peach bud 
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Fig. 7.-Nursery stock: a, block of peach buds at stage when most of bud injury is 

done; b, individual tree with severe bud injury 

Fig. 8.-Neglected fields, with crop of " i\fares-tail" on which the tarnished plant-bug 

breeds 
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Fit!. 9.-Bug exterminator, showing st icky shie1d used in one l\rissouri nursery for 
catching the hopping and fl ying insect pests of nursery stock 
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