


Field Key for Determining Insects Injuring Peas 

Chewing Insects 

A. Insects feeding on above ground portions of 
plants, leaving visible damage. 

1. Plants are cut-off at, slightly below, or 
above the soil surface; or leaves are eaten or 
stripped off by smooth cylindrical shaped 
worms—Armyworms or cutworms. Page 3. 

2. Ragged or completely eaten leaves present 
around field margins at first. Later, entire 
field may have a ragged appearance—Grass- 
hoppers. Page 5. 

3. Ragged edged holes are eaten through 
leaves by looping worms. Worms may also 
"shell out" with peas in vining process— 
Loopers. Page 8. 

4. Subcircular notches chewed in leaf margins 
by a small grayish-brown weevil may result 
in severe ragging or defoliation of leaves- 
Pea leaf weevil. Page 12. 

5. Small dark spots, or "sting," marks point of 
entry on seed coat by larvae which bore 
through walls of pea pods and into the de- 
veloping pea. Adult weevils have a distinct 
white patch on exposed tip of abdomen—Pea 
weevil. Page 7. 

B. Insects feeding near soil surface, on roots, or 
plants fail to emerge. 

1. Plants cut-off at, or slightly below the soil 
surface by smooth, cylindrical shaped worms 
—Cutworms. Page 3. 

2. Seed fails to sprout or produces weak plants. 
After sprouting, stems may be attacked and 
damaged below ground or plants are killed 
by small, dirty, yellowish-white, legless mag- 
gots—Seed corn maggot. Page  12. 

3. Reduction in plant vigor, growth or death is 
caused by small, white, centipede-like ani- 
mals feeding on small roots and other under- 
ground portions of plants—Symphylans. Page 
15. 

4. Seed may be destroyed or young plants cut- 
off below the soil surface by straw or light 
brown colored larvae resembling a piece of 
wire—Wireworms or false wireworms. Page 
14. 

Sucking Insects 

Insects sucking plant juices from above ground 
portions of plants. 

1. Feeding damage caused by small, soft- 
bodied insects often found in large colonies 
on stems near the tips or on undersides of 
leaves. Feeding results in discoloration, 
stunting, leaf curling or damaged buds— 
Aphids. Page 6. 

Beneficial Insects 

A. Parasites. Page 15. 
B. Predators. Page 16. 

Graphs throughout this bulletin indicate which growth periods 
the insects or damage may be present. Lighter shading indicates 
periods when insects or damage may be observed. Darker shad- 
ing indicates periods of highest population or damage. 
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Insects of Peas 

R EAS ARE A MAJOR COMMERCIAL CROP in the three 
Pacific Northwest States. The primary dry pea 
production area in the United States is the Palouse 
country of Eastern Washington and Northern 
Idaho. Processed peas, both frozen and canned, 
are grown in the Blue Mountain region of Wash- 
ington and Oregon and in the Mt. Vernon and 
Columbia Basin areas of Washington. 

The annual value of Northwest peas is approx- 
imately $35 million. Insects cause damage to both 
dry and processed peas. Losses from damaged 
product plus costs of combating insects have been 
estimated to be over $2 million. 

This publication reviews the major and minor 
pests of peas as well as some of the better known 
parasites and predators. Some understanding of 
the harmful and beneficial insects of peas is of 
prime concern to fieldmen and growers. In this 
publication the insect pest, its life history, and its 
damage are described in such a manner that in- 
dustry personnel can identify and evaluate many 
common species encountered in the pea field. 

Detection methods, economic thresholds, and 
suggestions as to timing of control measures are 
also outlined. No specific control materials are in- 
cluded as the current status of all insecticides is 
subject to government regulations. 

Cutworms 
Army cutworm—Eaxoa auxiliaris 

Redbacked cutworm—Euxoa ochrogaster 
Spotted cutworm—Amathes c-nigrum 

Variegated cutworm—Peridroma saucia 
Western yellowstriped armyworm— 

Spodoptera praefica 

Description 

Color variations in these caterpillars and moths 
make accurate identification very difficult. Cater- 
pillars are usually smooth, brownish, greenish, 
striped, or nearly white. See PNW 130, How to 
Recognize Cutworms, Armi/worms, and hoopers. 

Adults (moths) have a wingspread of about 
IM inches and are brownish or grayish color. Some 
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Cutworm Larva (top) and Moth 

have specific bands or spots on the fore wings. 
The hind wings are generally light buff. 

Pupae are usually smooth and chocolate brown. 

Army Cutworm 
Caterpillars grow to 1/2-2 inches and range in 

color from a dull green to brownish green with 
a pale back without prominent marks. The under- 
side is lighter. The head capsule is a light yellow 
mottled with brown stripes on the sides. 

Moth fore wings are gray or reddish, shaded 
with brown and marked with black. 

Uniform circular spots are distinct, outlined 
with dirty white. The basal two-thirds of the fore 
wing margin has a broad light band. The brownish 
hind wings are darker towards the margins. 

Redbacked Cutworm 
The back and sides of the caterpillars are red- 

dish. Those areas are bordered on each side by a 
darker band. Also, there is a pale stripe down the 
back. The undersurface is grayish to brownish. 



The head capsule is yellowish brown with two 
black spots on the top. 

Moths' fore wings vary from pale reddish clay 
to dark reddish or blackish brown. Forewings are 
crossed on the basal one-third by two wavy light 
lines. On the outer half are two prominent light 
spots. The inner spot is nearly round; the outer 
spot is kidney shaped. Hind wings are brownish 
gray with the basal portion lighter. 

Spotted Cutworm 
Caterpillars have a double row of slanting 

triangular black marks on the back which increase 
in size and prominence towards the rear end of 
the body. On either side is a rather indistinct dark 
mid-line stripe. The color of the area below this 
stripe is lighter than the area above. Larvae reach 
1/2 inches in length when full grown. The overall 
color is pale brown to ashy gray. 

Front wings of moths are a rich purplish to 
reddish brown. Kidney shaped spots are present 
along the front margins. Hind wings are smokey 
colored with dark outer margins. 

Variegated Cutworms 
Caterpillars are ashy or a light, dirty brown 

color, lightly mottled with darker brown. Four to 
six yellow spots along the middle of the back 
distinguish this cutworm from others. The under- 
side is light gray. 

Moths' front wings are brownish, somewhat 
spotted gray. Hind wings are pearly white with 
brown veins and margins. 

Western Yellowstriped Armi/worm 
Caterpillars have an inverted white "Y" on the 

front of their brown heads. Prominent light green 
to black stripes are above and below a bright yel- 
low stripe on both sides of the abdomen. 

Moths' front wings are gray or brown mottled 
with slate and buff colored markings. The hind 
wings are silvery and gray. 

Damage 

The type of feeding injury varies with the dif- 
ferent species and may occur above, at, or below 
the soil surface. Smaller plants are generally cut 
off. Leaves and other foliage are attacked on larger 
plants. Seriousness of the feeding damage depends 
on number and age of cutworms. 

Army Cutworm 
The larvae feed at the ground surface and are 

found more frequently in dryland rather than ir- 
rigated areas. During a dry spring following a 
normal fall, populations may cut off plants below 

the soil surface. Larvae are usually found within 
an inch of the soil surface near the damaged plants. 
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Redbacked Cutworm 
This is probably the most destructive of the 

cutworms found in irrigated areas. They are sub- 
terranean feeders. Thorough and adequate ir- 
rigation is required to force them to the surface 
so insecticide treatments will be effective. 
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Spotted Cutworm 
The larvae are foliar feeders. Continual feed- 

ing damage throughout the season is the result of 
overlapping generations. 
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Variegated Cutioorm 
The tiny young caterpillars are active during 

the day. They crawl up plants with a looping gait 
to feed on terminal leaves and buds. Older larvae 
feed only at night and spend the daytime under 
clods. When numerous they can be very destruc- 
tive. 
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Western Yellowstriped Anm/wonn 
Feeding damage is generally confined to strip- 

ping or cutting off tender leaves, blossoms, tendrils, 
and pods. Plants are rarely cut off. 
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Life History 

The winter months are spent in the soil as eggs, 
partly grown larvae in earthen cells, or as smooth 
chocolate brown pupae. In the spring they trans- 
form into moths. Moths are nocturnal and go unob- 
served unless attracted to lights. 

Females lay up to 500 eggs each on plants or 
in the soil. 



Army Cutworm 
Following a wetter than normal August, Sep- 

tember, and October, unusually large numbers of 
army cutworms may be present the following 
spring. Moths usually emerge from mid-June 
through mid-July. Eggs, sometimes laid in newly 
plowed fields in September and October, hatch 
in about 10 days. Partially grown larvae live 
through the winter. There is only one generation 
per year. 

Redbacked Cutworm 
Moths emerge in July and August, often much 

earlier, then lay eggs that overwinter. There is 
only one generation per year. 

Spotted Cutworm 
Partially grown larvae pass the winter in the 

soil. Moths first appear during the pre-bloom stage. 
Moths can be found throughout the year since 
two overlapping generations occur. 

Deeply ribbed semispherical eggs are almost 
transparent. They are laid singly in rows or in 
clusters of up to 200 on leaves. 

Variegated Cutworm 
Pupae overwinter in earthen cells in the soil. 

There is more than one generation each year. 
Two to three weeks after the pupal stage, the 

adults emerge. A female may lay up to 500 deeply 
ribbed, dome-shaped eggs. Eggs are first cream 
colored, change to pinkish, then to lilac color just 
before hatching. Eggs are usually laid on stems 
and leaves of plants where the smaller worms feed. 
Prior to pupation the large larvae remain and feed 
beneath the soil surface. 

Western Yellowstriped Armyworm 
Larvae may be noticed first during early bloom 

and may continue through harvest. They pupate in 
the soil in earthen cells. There are two generations 
each year. They overwinter as pupae. Moths ap- 
pear in March or April and then again in late 
August and early September. Spring moths appear 
about two weeks before alfalfa looper moths. 

Females lay eggs in masses on the foliage 
where the larvae feed during the day. 

Detection and Control 

The economic threshold guide to determine 
the need of cutworm control has not been de- 
veloped. Fields should be examined each year to 
prevent excessive feeding damage. 

Missing plants may indicate the presence of 
cutworms. Search about an inch under the soil 
surface and under small clods in the drill row. 

Control measures are based on plant damage and 
size and number of larvae. 

Larger cutworms not only consume more food 
but are much more difficult to control than smaller 
ones. Start looking early! 

Grasshoppers 
Migratory Grasshopper—MeZanopZws sanguinipes 

Redlegged Grasshopper—Me/anop/ws femurrubrum 
Clearwinged Grasshopper—CflmnuZa pellucida 

Arphia sp. 
Oedleontus enigma 

Description 

There are several species of grasshoppers that 
may damage field peas in the Pacific Northwest. 
The migratory grasshopper is probably the most 
widespread and often causes serious damage to 
rangeland. Immature nymphs look like adults ex- 
cept they are smaller and wingless. They may be 
black, brown, gray, or yellow and range from 
very small to 2 inches long. Mature adults have 
fully developed wings and are strong fliers. 

Adult Grasshopper 

Life History 

Some grasshoppers that damage field peas mi- 
grate from rangeland. Others prefer to lay their 
eggs within cropped fields, preferring sod or 
weedy ground along ditch banks or fence rows. 
Clearwinged grasshoppers lay their eggs in batches 
in well-defined egg beds in sod of meadows. A 
female may lay up to 20 pods during her repro- 
ductive life. About 20 eggs are in each batch. 

Most grasshoppers that attack crops pass the 
winter in the egg stage about 1 inch below ground. 
Eggs start to hatch in late May and continue for 
30 to 60 days. 

From 40 to 60 days are required for hoppers to 
become adults. At adult stage, hoppers have de- 
veloped wings and are sexually mature. One mat- 



ing may fertilize several batches of eggs. Adults 
continue to feed and females lay eggs until the first 
heavy frost. Planting Seedling Vegetative Growth Podding 

Damage 

The destructiveness of hoppers depends pri- 
marily on spring weather conditions and the kinds 
of crops grown in the area. They feed on vegeta- 
tion of most available crops and when abundant 
may cause severe damage to foliage and pods. 

Contamination of harvested dry peas by hop- 
pers is often a problem in some areas. 
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Control 

Podding 

Grasshoppers usuallv start to damage fields at 
the edges since they seldom originate in plowed 
or cultivated areas. If eight or more hoppers per 
square yard are found around the field margin or 
if excessive foliar or pod damage is evident, a bor- 
der treatment mav be advisable. 

Aphids 
Pea Aphid—Aci/rthosiplwn pisum 

Alfalfa Aphid—Macrosiphum creelii 

Description 

Aphids are small, soft-bodied, slow-moving in- 
sects. Populations consist of winged and wingless 
adults and various sized immature nymphs. Large 
colonies are often found on stems, usually near the 
tips, and on the undersides of leaves. 

Alfalfa aphids are pale yellow, green, orange, or 
light pink to lavender. Pea aphids are green or pink. 

Damage 

Damage results from aphids inserting their 
beaks into plants and sucking out the juices. Feed- 
ing by large numbers of aphids discolors the foli- 
age, stunts growth, curls leaves, and damages buds. 
Saliva injected during feeding may carry plant 
viruses or may be toxic to the plants. 

Aphids excrete a sticky substance called honey- 
dew. Sooty molds or other fungi may grow on the 
plant parts covered by honeydew. This causes 
harvesting problems and makes the foliage 
inedible. 

Life History 

Large colonies of winged and wingless adults 
and various-sized immature nymphs may be found 
on stems, terminals, and undersides of leaves. 
Wingless adults may overwinter in plant debris 
around the base of plants in mild winters. They 
feed on new growth or occasionally on roots as 
deep as 6 inches underground if the soil is cracked 
open. On warm, sunny days in late winter or early 
spring, they may be seen moving about on aerial 
portions of host plants. 

Aphids generally overwinter as eggs which 
change from green to black. Eggs are found on 
either wild or cultivated biennial or perennial 
legumes such as alfalfa. They are laid singly on 
stems and leaves near the base of the plant. 

During March, or at 35-37° F., eggs hatch and 
overwintering adults begin to reproduce. Aphids 
hatched from eggs give birth to only a few young. 
However, overwintering adults may produce 150 
nymphs at the rate of five to seven per day. Rates 
of development and population increases vary 
with temperature. At 70° F., 7 to 8 days are re- 
quired to complete development; 60°, 12-15 days; 
50°, 20-25 days; 40°, 50-60 days. 

Colonies from overwintering adults may pro- 
duce winged migrants in the first generation. 
Colonies developed from eggs require two to three 
generations to produce winged forms. May 1 is 
the usual time for the two-week-long migration of 
winged aphids produced by females. Winged mi- 
grants produced by overwintering adults during 
mild winters may be present in February or ear- 
lier. Then a long-term continuous migration of 
winged aphids from overwintering hosts to peas 
may occur. 

More winged forms are produced if many 
aphids are present on plants in poor condition. 
Twelve to fifteen generations of reproducing fe- 
males are produced yearly. These females precede 
males and egg-laying females which are produced 
when the day length shortens in mid-October. 
After mating, females deposit about 25 eggs in late 
October and early November. Egg-laying forms 
comprise about 11 percent of the late fall popula- 
tion. 



Detection and Control 

Outbreaks may occur during the growing sea- 
son when: 1) fall rains or irrigation facilitates re- 
growth of perennial host plants; 2) killing frosts 
don't occur until after the middle of November, 
allowing a longer egg-laving period; 3) January 
and February temperatures are above 15° F., per- 
mitting overwintering adults to survive; and, 4) 
winter is followed by a mild, dry spring. 

Control measures should begin when an aver- 
age of 100 aphids are collected per sweep. Ten 
sweeps should be made in each of 10 areas in a 
field. Sweepers may miss first and second stage 
nymphs since they cling tightly to plants. See 
page 19. 

Observations of aphid colonies or tip samples 
are useful only when large numbers are present 
as aphids are widely distributed. 

Pea Weevil 
Bruchus pisorum 

Description 

The adult is a small, grayish or grayish-brown 
bruchid about 1/5 inch long with the sides of the 
body nearly parallel. A distinct spot of white 
scales is present on the mid-line in front of the 
wings. A large patch of white is noticeable on the 
exposed tip of the abdomen. Wings are covered 
with patches of black and white scales and hairs. 
A zig-zag white line crosses the wings just behind 
the middle. 

Larvae are white and about 1/16 inch long at 
hatching. They are found feeding in the pea. 

The pupae (resting stage) are cream colored. 
They also are found inside the pea. 

Damage 

Adults feed on nectar and pollen. They cause 
no direct damage to the pea crop. 

Hatched larvae bore through the walls of pea 
pods and into the developing pea. Only one larva 
per pea will survive. 

A small, dark spot or "sting" marks the point of 
entry on the seed coat. Larvae that sting or bite 
peas and die without doing further damage cause 
pinhole injury. Stung peas may be used for seed 
but are not acceptable to the food industry. 
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Life History 

Adults overwinter in locations affording pro- 
tection from weather. Such locations include in- 
fested pea seeds, unde'- bark of yellow pine trees, 
in cracks of wooden fence posts, under vegetative 
debris along field margins, brushy draws, etc. 
Adults become active prior to pea blossoming, 
usually in May. Most of them fly during the bloom- 
ing period. Flights occur for two months or more, 
primarily in May or June. Adults can fly at least 
three miles to find suitable host plants. On cool 
days the weevils hide and are not easily collected 
with nets. 

Mated females lay about 100 eggs, singly or in 
pairs, on the outside of developing pods. The small, 
oval eggs are orange when laid but soon become 
opaque white. The eggs hatch in eight to nine 
days. Two days before hatching the black head 
capsule of the larva shows through the egg shell. 
Upon hatching the larva eats its way from the egg 
through the pod into the developing pea. 

After five to six weeks the sickle-shaped larva, 
about }i inch long, prepares for pupation by cut- 
ting a circular escape hatch in the pea coat. De- 
pending upon temperature, it takes one to three 
weeks for the adult to emerge from the pupa. 

The adult may push out the escape hatch 
formed by the mature larva and leave immediately 
or stay inside the pea all winter and emerge the 
following spring. There is one generation per year. 

Detection and Control 

No known natural enemies of importance are 
present in the United States. 

Exposure to below zero temperatures will kill 
overwintering adults. However, adults protected 
by debris or under a snow cover may survive air 
temperatures of minus 16° F. 

Insecticides must be applied to kill the adults 
before they lay eggs. Once eggs are laid on the 
pods it is too late to prevent weevil injury. In- 
secticide treatment may be needed when there is 
an average of one blossom per plant and before any 
eggs are laid. 

One weevil per 25 sweeps of a standard in- 
sect net often results in 10 percent weevily peas 
at harvest. When the field starts to bloom, most 
weevils are found along the edges and are not 
necessarily uniformly distributed throughout a 
field. First examine the edges, particularly fence 
rows, then work toward the field's center. Particu- 
lar attention should be given to timbered or 
brushy areas as well as weedy spots in the field, 
such as  around  telephone poles.  Groups  of 25 



sweeps, using a 180° arc, described on page 19, 
should be taken at 100-foot intervals throughout a 
field, working from the edges to the center. 

Loopers 
Alfalfa hooper—Autographa californica 

Cabbage hooper—Trichophisia ni 
Celery Looper—Anagrap/ia falcifem 

Description 

The larval, pupal, and egg stages of the three 
species are very similar. Larval color varies from 
a light translucent green to an intense dark green 
or nearly black. All have faint to intense white 
stripes on their backs and sides. Larval length var- 
ies from 1/16 to 1 1/4 inches. All have a distinct 
head with the body diameter increasing towards 
the rear. Three pairs of legs are present on the 
thorax directly behind the head. Three pairs are 
present on the abdomen—two pairs about one- 
fourth the length of the abdomen forward from 
the rear and one pair on the last segment. 

All the larvae move with a looping motion. 
Species can be separated by examining the bottoms 
of the first, third, and fourth abdominal segments. 

HEAD 

LOOPER LARVA 
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Cabbage Looper Alfalfa Looper 

Pupal color ranges from green to very dark 
brown, depending on species, and stage of devel- 
opment. Pupae are usually found inside whitish 

cocoons formed inside of and protected by the 
webbing together of two or three terminal leaves. 

Pale ivory eggs are laid singly and randomly 
on the stems and leaves of host plants or near 
blossoms. 

Adult loopers are moths whose wingspan ranges 
from 1/2 to l/i inches. The wings are folded tent- 
like over the back when at rest. Color variations 
on the front wings aid in the determination be- 
tween species. However, all three species have 
brownish hind wings. Looper moths fly very 
rapidly and are easily disturbed. 

Alfalfa loopers have silver-gray wings. The 
ends of the wings are seemingly dark-fringed. The 
tornado funnel-shaped mark on the fore wing is 
an ivory color. 

Cabbage looper fore wings are sandy brown 
and have a whitish figure-8-shaped mark. The in- 
ner loop of this mark is open, "hollow," and ap- 
pears to be bowl-shaped. 

Celery looper fore wings are gray-brown with 
a rusty-brown area partly outlined by a silver 
mark, shaped like a long-tailed goldfish. 

Damage 

Larvae smaller than % inch feed on and scar 
leaf surfaces. Third-stage larvae, about % inch 
long, eat ragged-edged holes through leaves. 
Larger larvae move to the leaf edge and eat from 
the edge in, leaving ragged notches. Plants may be 
defoliated by larger larvae. The chief problem 
caused by larvae and pupae is contamination. They 
mav "shell out" with the peas in the vining proc- 
ess, causing rejection of the peas for processing. 
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Life History 

Loopers overwinter as pupae either in the soil 
or in plant debris in or near the base of the host 
plants. Occasionally, larger larvae overwinter 
under or in the basal leaf area of densely foliaged 
plants hardy enough to survive the winter. 

Alfalfa Looper 
Moths begin emerging when temperatures 

reach about 4Cr F., usually in late March or April. 
Moths fly to blooming weed hosts—fiddlenecks and 
wild crucifers such as mustards and lettuce—where 
the first of three to five generations develop. A 
female mav lay up to 1,600 eggs. The average is 
650 under optimum conditions. Eggs hatch in three 



to five days. Each of the five larval stages lasts 
about three days, then pupation occurs for seven 
to nine days. After moth emergence the female 
is active for two to three days prior to mating and 
egg laying. The total developmental period from 
egg to egg requires about 30 days at 75° F., and 
50 days at 55° F. 

Moths fly on dull, calm, cloudy days and in the 
evening or at night when temperatures are above 
50° F. They are strong fliers and may travel sev- 
eral miles searching for suitable blooming host 
plants for egg laying. The earlier and milder the 
spring the more likely the cultivated spring crops 
will be heavily infeseted by larvae. When blooming 
weed hosts are permitted to infest either the crop 
or nearby roadsides, fence rows, ditch banks, or 
waste areas the chances of a heavy early infesta- 
tion on the crop is enhanced. After two or three 
generations develop on weed and crop hosts in the 
summer and early fall, alfalfa looper moths return 
to wet waste land areas where the overwintering 
generation develops. Climate and local conditions 
affect the actual number of generations each year. 

Cabbage Looper 
Moths emerge when temperatures reach 55- 

60° F., fly to weed or crop hosts—about 120 species 
in 29 families—then begin the first of two to three 
generations. Unlike the alfalfa looper whose popu- 
lation peaks in May, cabbage loopers are most 
abundant in August. Larvae from the second moth 
flight attack summer and fall truck crops. It is 
unlikely cabbage loopers would be present in peas, 
except in low numbers, until the first of July. Then 
they should not be abundant. 

Celery Looper 
Moths emerge from overwintering pupae when 

temperatures reach 50-55° F. Little is known about 
this pest in the Pacific Northwest, but apparently 
there are three generations per year. The moths 
are most abundant in late June and early July 
and may infest various truck crops, including peas, 
as well as weeds. 

Detection and Control 

Eggs are difficult to see unless abundant. They 
are commonly found on foliage near blooms. Small 
larvae are also hard to see since their color is very 
similar to that of the plant. Feeding injury is small 
and usually hidden on the undersides of leaves. 

Small larvae may be hard to detect. They are 
not easily dislodged from foliage with sweeping 
nets and they don't chew ragged-edged holes in 
leaves until they reach the third larval stage, about 
'2 inch long. Larger larvae can be detected by 
sweeping and are also easily seen on plants. 

When sweeping, particular attention should 
be given to swales and moist and protected areas, 
especially where blooming weeds are present. 
Weed-infested fence rows, ditch banks, and road- 
sides should also be carefully examined. 

Take either 100 sweeps in groups of 10 or 
enough sweeps to collect 100 larvae from a given 
area. Record larval size and number per 1, 10, or 
100 sweeps. See page 19. 

Small larvae are <% inch; medium, <% inch; 
and large, >% inch. Small larvae will be a problem 
in 10-15 days or more after detection; medium in 
3 to 12 days or more; and large, immediately to 7 
days. The problem exists in shelling out with the 
peas in the viner. 

If only moths are detected, plan to apply chem- 
ical treatment about 10 days after the first moths 
are seen. It may be necessary to treat weedy areas 
only. 

The severity of winter apparently has little or 
no influence on the spring population size. Popu- 
lations are determined primarily by the condi- 
tion and abundance of suitable hosts, usually 
weeds, available in the fall and by the incidence of 
virus and bacterial diseases attacking the summer 
generation. Diseases may effectively control out- 
break-size populations, killing 90 to 95 percent. 
Predators and parasites are usually present, but 
they only reduce the population about 10 percent. 

Looper populations are usually held in check 
by the combination of diseases and beneficial 
insects, causing a three- to four-year cycle of 
abundance. Variations in weather may alter the 
cycle length. 

An outbreak may be expected when a moder- 
ate to large summer population occurs which is 
unaffected or only slightly affected by diseases. If 
the spring is warm, providing a large supply of 
host plants, an extremely large population may de- 
velop. The above remarks refer particularly to the 
alfalfa looper. 
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Seedcorn Maggot 
Hylemya platura 

Description 

Adults resemble the housefly but are smaller 
and more slender. A fully grown larva is yellowish- 
white, about M inch long, sharply pointed at the 
head end, legless, and very tough skinned. Mag- 
gots change to reddish-brown pupae. 

Seedcorn Maggot 

Damage 

If eggs are laid at planting time the larvae will 
feed on the sprouting seeds, usually damaging the 
embryo. Damaged seeds may die or produce weak 
plants causing reduced yields. After seeds sprout, 
maggots may bore into stems below ground and 
damage or kill plants. Damage is usually most 
severe in wet and cool early springs. 

Seedcorn Maggot Damage 
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Life History 

Females prefer to lay eggs in moist soil con- 
taining high levels of decaying plant matter. Eggs 
hatch in one to eight days depending on the tem- 
perature. 

The maggot reaches full size in 10-16 days 
then changes into a pupa. Ten to twenty days later 
the adult fly emerges. There may be two to three 
generations each year, depending on climate. Each 
generation requires three to five weeks for de- 
velopment. 

Detection and Control 

Maggots are usually found feeding in newly 
planted seeds. If infestations are large enough, 
replanting may be necessary. "Skips" in the rows 
may indicate the presence of maggots. 

Several cultural practices may be employed 
to help prevent infestations: 

1) Avoid planting in soils high in organic matter. 
Flies most frequently lay eggs in such soils. 

2) Avoid planting for two to three weeks after 
applying organic fertilizers or turning under a 
cover crop. 

3) Leave about an inch of dry soil on planting 
beds. This discourages egg-laying females. 

4) Plant in warm, sunny weather for quick ger- 
mination. This reduces the time seeds and 
seedlings are most susceptible to injury. 

5) Treat planting seed with an approved insecti- 
cide and a fungicide. 

Pea Leaf Weevil 
Sitona lineata 

Description 

Adult weevils are grayish-brown, slender, and 
about 1/5 inch long. Three light, inconspicuous 
rows of small scales, one central and two lateral, 
run lengthwise on the thorax and tend to extend 
onto the wing covers. Wing covers are marked 
lengthwise by parallel striations. These weevils 
have large inner wings and are very strong fliers. 

Small, milky-white, curved, legless larvae may 
be detected in root nodules. 

Newly formed pupae, when found in the soil, 
are glistening white. The eyes gradually turn from 
light brown to dark brown and finally to black. 
The body also darkens but to a lesser degree. 
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Adult Pea Leaf Weevil 

Damage 

Adults can cause extensive damage to pea 
leaves by cutting out subcircular notches in the 
leaf margins resulting in a scalloped effect. Severe 
ragging of leaves or defoliation may occur if the 
infestation is heavy. Damage to young plants just 
breaking through the ground can be very severe. 

Planting Seedling Vegetative Growth Podding 

the new brood adults that appear in July can at- 
tack late peas and alfalfa and cause considerable 
damage. 

A single female may lay 1,000 small, smooth, 
glassy-surfaced, subspherically-shaped eggs in the 
soil. At first they are white, but turn black in 24-48 
hours. The larvae hatch in 16-18 days and scatter 
through the soil until contact is made with the 
root nodules, where they feed. They usually grow 
to full size and emerge from the nodule before 
pupation occurs. If one nodule does not supply 
enough food to permit the larva to complete de- 
velopment, it will search for and feed on another 
nodule. Sometimes partially grown larvae pupate 
and produce small adult weevils. 

Pea leaf weevils also attack beans and vetch, 
as well as perennial legumes such as alfalfa and 
clover. The annual legumes serve almost ex- 
clusively as the larval host, whereas the perennials 
are the principal food of the adults from maturity 
of annual legumes in the summer until new an- 
nuals become available in the spring. There is only 
one generation of this insect per year. 

Pea Leaf Weevil Damage 

Life History 

Adults overwinter under vegetative debris and 
start to emerge by mid-March. When numerous 
they will kill seedling peas, particularly those just 
breaking the surface in early May. By early June, 
pea plants are usually large enough to withstand 
feeding without suffering serious injury. However, 

Detection and Control 

Apply controls only when considerable dam- 
age, indicated by the subcircular notches in the 
leaf margins, is severe and justified. Usually, the 
critical period is the seedling or very early growth 
stage. Plants should be examined for weevil dam- 
age when they are 0-6 inches high. If there is more 
than 25 percent leaf injury insecticide treatment 
may be needed. 

Small numbers of adults are killed by a fungus 
disease, Beauveria globulifera. A wasp, Cerceris 
sp., provisions its nest with up to 15 pea leaf wee- 
vils per cell in the San Juan Islands in Washington. 

Planting peas and vetch as far away from al- 
falfa as possible is recommended. However, if 
clover and alfalfa are seeded with peas or vetch 
as succession crops, fertilizer or water may be 
used advantageously to grow the crop quickly, 
prior to weevil appearance. Rapid growth and 
large size are major factors in enabling susceptible 
plants to overcome or withstand feeding. 
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Wireworms and Their 
Close Relatives 

Pacific Coast Wireworm—Limomus canus 
Sugarbeet Wireworm—Limomws californicus 

Columbia Basin Wireworm—Limomws subauratus 
Western Field Wireworm—Limcmit/s infuscatus 

Great Basin Wireworm—Ctenicera pruinina 
Dryland Wireworm—Ctemcera glauca 

(A False Wireworm) —Eleodes hispilabris 

Description 

Adult wireworms are slender hard-shelled 
beetles ranging from tan to very dark brown and 
from /3-/2 inch long and half as wide. Thev are often 
called click beetles because thev throw themselves 
in the air with an audible clicking sound in at- 
tempting to get on their feet. 

Pacific Coast Wireworm Larva (top) and Adult 

Sugarbeet wireworm adults are uniformly dark 
brown. 

Pacific Coast wireworm adults are a lighter 
brown that blends into a reddish-orange near the 
tip of the abdomen. 

Great Basin and the dryland (wheat) wire- 
worm adults are black. 

Larvae are white at first but later turn to a 
straw or light brown color. They have 12 distinct 
segments plus a head capsule and resemble pieces 
of wire, hence the name wireworms. Identifica- 
tion of larvae to species is possible with the use 
of a microscope. 

Damage 

Wireworm damage varies considerably de- 
pending on the soil conditions, time of planting, 
amount  of moisture,  and  other factors.   Newly 

planted seeds may be destroyed by the feeding of 
wireworm larvae. They may cut off young plants 
just under the soil surface, requiring replanting. 
Later injury may result from tunneling or scarring 
of the roots, causing reduced plant vigor and yield. 
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Life History 

Limonius types of wireworms are found where 
peas are irrigated or more than 15 inches of rain- 
fall occurs annually. Ctenicera types are most 
abundant in drier unirrigated areas, although they 
may persist for a few years after land is brought 
under irrigation. False wireworms are known to 
damage peas in eastern Washington. 

Overwintering adults generally start emerging 
the latter part of March or early April when soil 
surface temperature reaches 70° F. or above. Some 
species emerge earlier than others; males emerge 
before females. Males can detect the sex phero- 
mone of the female prior to her emergence and 
often form groups awaiting her arrival. 

After mating, the female re-enters the soil to 
lay her tiny, round eggs 3-4 inches below the sur- 
face. Hatching occurs about 20 days after egg 
laying. 

Larvae usually require several years to de- 
velop. They cause little damage the first year but 
feed ravenously thereafter. Pupation occurs about 
August 1 during the last year of development. The 
adult stage is reached about 30 days after pupa- 
tion. Adults remain in the soil until the following 
spring. 

Detection and Control 

The pea grower can often save himself time 
and expense if he finds out prior to planting ap- 
proximately how many wireworms are present in 
the field. Infestations vary from less than 1 to 40 
per square foot of soil, or from a few thousand to 
over a million per acre. 

An average of one to five larvae per square foot 
often causes damage to many crops in the spring 
when worms are active in the upper few inches of 
the soil. It is riskv to plant any crop without treat- 
ing the soil or seed with an insecticide to prevent 
damage when more than three wireworms per 
square foot are present. 

A reliable estimate of the population can be 
determined by collecting and examining a large 
number of soil cores taken at random from a field. 
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Plowing to obtain control must be done during 
the first 10 days of August to turn up the soft 
easily crushed pupae which are unable to re-enter 
the soil. After that the adults tend to migrate be- 
low plow depth and even when plowed up they 
can withstand freezing without injury. 

Barley, wheat, and red clover are favorable 
hosts and pea plants following these crops may 
be damaged by wire worms. 

There are no known important parasites or 
predators of wireworms. 

Garden Symphylan 
Scutigerella immaculata 

Description 

The small, white, centipede-like symphylan 
feeds on the small roots and other underground 
portions of plants. They are not insects since they 
possess 12 rather than 3 pairs of legs in the adult 
stage. 

become active in the spring and occur in increas- 
ing numbers throughout the spring and summer 
months. 

Detection and Control 

Symphylans are often found in high numbers 
in localized areas. 

Take representative, random samples consist- 
ing of 30 or more shovels full of soil throughout 
a field. A definite problem exists if 10 or more 
symphylans per shovelful of soil are found. 

There is no simple, inexpensive, and completely 
reliable method of control for symphylans. Soil 
fumigation, treatments with soil insecticides, and 
soil cultivation may restore land or suppress sym- 
phylans enough to permit satisfactory production. 

Symphylan 

Parasites 

Description 

Flies or wasps. They range in size from barely 
visible to % inch long. The size of the parasite is 
related to the stage or size of the host insect at- 
tacked. The host insect has to be large enough 
to supply all the food needed for development of 
the parasite, or parasites, that it contains. In some 
cases, from two to several individuals of the same 
species may develop in one host insect simulta- 
neously. The stages usually seen are the adults or 
the pupae (cocooned) since many females lay 
their eggs inside the host. Pupation and cocoons 
may either occur inside or outside the remains of 
their hosts (mummified aphids on alfalfa or peas). 

Damage 

Nymphs and adults feed on small roots or other 
underground plant portions, reducing plant vigor 
and growth or causing death. 
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Life History 

Eggs, nymphs, and adults may be found any 
month of the year. Most eggs are present during 
the fall or early spring months. Nymphs and adults 

Benefit 

Parasites attack the eggs, larvae, and pupae 
of insects such as weevils, loopers, cutworms, army- 
worms, etc., and aphid nymphs and adults. The 
eggs are laid in or on the host or its egg where 
the resulting larvae feed. They usually eat all or 
nearly all the body contents. 

Except for egg parasites and external feeders, 
larval stages of parasites first eat the stored food 
(fat body), then the reproductive organs, muscles, 
and finally all the body contents remaining. They 
usually leave only the shell of the insect host. The 
host insect, if attacked during various stages of 
development, may die. Adults under attack may 
stop feeding and reproducing.  Armyworms and 
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cutworms may survive parasite attack since only 
the fat stores may be eaten and physical damage 
may be minor. 

Life History 

The life histories vary greatly because of the 
variety of parasites, activities involved, and type 
of insect attacked. However, their development is 
usually synchronized with that of their host. This 
insures that parasites and hosts are coincident in 
time and space. Unfortunately, under current cul- 
tural practices, development of individual para- 
sites and parasite populations usually lags behind 
that of the host. This can result in unacceptably 
large numbers of hosts being present before suf- 
ficient numbers of parasites are present to control 
pest populations. Nevertheless, parasites con- 
sistently remove a portion, often a substantial por- 
tion, of the unwanted insects which endanger pea 
production. 

Detection and Enhancement 

Most flies and wasps found in peas are desir- 
able insects. No insecticides should be applied to 
control them. The adults and pupae are the stages 
most often seen in the field. The small pupal 
cocoons are found on or near looper, armyworm, 
or cutworm larvae. Parasites of pea and alfalfa 
aphids form cocoons either in or under the swollen, 
tan, mummified skeleton of the aphid. These aphid 
"mummies" may be found on the leaves and stems 
of peas throughout the growing season. When 
"mummies" are numerous, it mav be unnecessarv 
to attempt to control the pea aphid. When control 
is necessary, beneficial parasites may be conserved 
by spot treating, using insecticides with short 
residual action, or choosing a more selective in- 
secticide. Generally, avoid using any insecticide 
unless its use is mandatory to preserve the market- 
ability of the crop. 

Adult Assassin Bug 

Benefit 

The adults and nymphs are excellent predators 
but are seldom found in sufficient numbers to con- 
trol major pest species in most pea fields. They 
are general feeders and attack almost any insect 
they can overwhelm. Because of their lack of se- 
lectivity they may sometimes kill as manv bene- 
ficial as destructive insects. This greatly reduces 
their overall effectiveness. 
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Life History 

Assassin bugs spend the winter as adults in 
sheltered areas. They appear in the field and begin 
mating and egg laying in late spring and are 
present in greatest numbers following large build- 
ups of destructive insect species. The eggs are 
laid in tight clusters, each with an umbrella top, 
but are not embedded in the plant as are those of 
some other bugs. 

Assassin Bugs 
Sinea s\i. 
Zelus sp. 

Description 

Several species of these slender insects might 
be found in Pacific Northwest pea fields. The 
adults are about K inch long, reddish-brownish, 
greenish, or grayish. They are armed with strong 
beaks. Immature stages, nymphs, look like adults 
but are wingless. 

Minute Pirate Bug 
Orius tristicolor 

Description 

The minute pirate bug is probably the smallest 
of the common predatory insects found in pea 
fields. The oval-shaped adults are about H inch 
long, very flat, and black and white. The fragile 
immature nymphal stages are vellow or amber, 
occasionally brownish. Older nymphs are similar 
in shape to the adults. 

16 



I 

behind, and have pointed front ends. They are usu- 
ally brown or green with some whitish areas. 
Pupae are brown, glossy, and similar to larvae in 
shape. 

Benefit 

The larvae feed on soft-bodied insects, par- 
ticularly aphids. As many as 400 aphids may be 
destroyed by one larva during its developmental 
period. These insects are very effective predators 
in many field and vegetable crops. 
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Adult Minute Pirate Bug 

Benefit 

Adults and nymphs are very active and may 
be found on all aerial parts of plants. Active stages 
feed on small aphids, mites, and immature stages 
of many small insects. They are particularly ef- 
fective in controlling destructive thrips species. 

Life History 

Syrphid flies overwinter as pupae in the soil. 
Adults appear in early summer or late spring dur- 
ing the buildup of various aphid species. Their 
eggs are chalky white with faint longitudinal 
ridges. They are laid on leaves and stems of plants 
infested with aphids. It usually takes 16-28 days 
to complete the life cycle. Depending on weather 
and location, three to seven generations occur each 
year. 
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Life History 

Like most true bugs, the minute pirate bug 
spends the winter as an adult in sheltered spots, 
such as trash, under tree bark or boards, and/or 
houses and buildings. They usually appear quite 
early in the season. Females insert their tiny, white 
or clear eggs into plant tissue. There are three to 
four generations each year in the Pacific North- 
west. 

Bigeyed Bugs 
Geocoris pallem 
Qeocorts hullatus 

Description 

Two species of bigeyed bugs may be found in 
pea fields of the Pacific Northwest. Adult bigeyed 
bugs are about ]%-)* inch long, mostly buff gray or 
blackish in color. Their large prominent eyes 
separate them from other similar-sized insects. The 
nymphs or immature bugs are smaller than the 
adults but are similar in shape and color. 

Hover or Syrphid Flies 
(Common syrphid)—Scaeua pyrastri 
(Bird syrphid) —Eupeodes volncris 

(Western syrphid) —Syrphus opinator 

Description 

The adults, about %-% inch long, have bodies 
marked with yellow, black, or white bands. They 
fly swiftly and tend to hover over fields. The adults 
feed only on pollen, nectar, and honeydew. Larvae, 
about '2 inch long, are slug-like, blind, are rounded Adult Bigeyed Bug 
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Benefit 

Adults and nymphs are effective predators of 
lygus and other plant bugs, aphids and leaf- 
hoppers, and may also feed on spider mites. 
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Life History 

G. pollens spend the winter as adult bugs in 
trash, crop debris, or other convenient hiding 
places and usually complete two generations per 
year. G. bullatus overwinter as eggs and complete 
two generations each year. Bigeyed bugs appear- 

in the field when other insects such as lygus bugs 
begin to increase in numbers. The eggs are sub- 
cylindrical, somewhat football-shaped, ribbed, and 
pink, grayish-white in color. Red eye spots are very 
noticeable just before the egg hatches. Bigeyed 
bugs are often confused with lygus bugs, particu- 
larly nymphs. Lygus nymphs, however, are larger, 
have prominent antennae, small heads and eyes, 
and are green or yellowish in color with black 
spots on their sides. 

grayish. They are slightly less than % inch wide. 
The wing and leg attachment area tapers sharply 
towards the head. The head is very narrow and 
possesses a very long beak. The immature nymphal 
stages resemble adults. Small nymphs appear to 
be swaybacked. 

Benefit 

Damsel bugs are effective predators on aphids, 
lygus nymphs, leafhoppers, and other small in- 
sects and mites. Both adults and nymphs can de- 
stroy large numbers of insects of similar or smaller 
size. 
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Life History 

Damsel bugs generally overwinter as adults 
and appear in the field in late spring or early sum- 
mer. Egg laying begins soon after the adults ap- 
pear. The tiny eggs are flattened on top and are 
deposited in soft plant tissue. 

Damsel Bug 
Nabis alternatus 

Description 

The damsel bug or nabid is smaller than most 
of the assassin bugs. Adult damsel bugs or nabids 
are  slender,   about  %•%  inch   long   and   tan  or 

Adult Damsel Bug 

Lace wings 
Chrysopa plorabunda 

Chrysopa sp. 
Hemerobius sp. 

Description 

At least two species of green and one brown 
lacewing species may be found in pea fields. The 
green lacewing is the most common. Adults are 
delicate four-winged insects about )i-% inch long. 
Green lacewings vary in color from green to yel- 
low green. Brown lacewings are usually brown or 
brownish yellow. All the adults have golden eyes. 
Green lacewing eggs are pale green, almost white, 
and are laid singly on long, slender stalks. Brown 
lacewing eggs are glistening white and laid on very 
short stalks. The immature stages, larvae, are long- 
bodied, alligator-shaped and mottled gray or yel- 
lowish gray. Mature larvae usually reach % inch 
in length. 

Benefit 

Adults feed only on honeydew and sweet plant 
exudates. Larvae feed on many soft-bodied insects, 
including aphids, mites, scales, immature bugs, and 
leafhoppers.   They  are  very  effective  predators 
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when found in moderate or large numbers and are 
present in most field and vegetable crops. 
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Life History 

Lacewings generally overwinter as round, 
white pupae in protected places such as cracks 
and crevices. In warmer areas some species may 
winter as adults. Adults are present in early spring 
through fall. There may be five or six generations 
per year. 

Lady Beetles 

Convergent Lady Beetle—Hippodamia convergens 
Transverse Lady Beetle— 

Coccinella transversoguttata 
Other Hippodamia sp. 

Description 

There are three species of lady beetles common 
to the northwest, but the convergent lady beetle 
is the most common. Adults are about K inch in 
length, somewhat oval in shape, and reddish- 
orange with black spots. Other lady beetles are 
similar in size but the color may vary from red to 
yellow. Most lady beetles have spots. Immature 
stages, larvae, are alligator-shaped, usually multi- 
colored, and range from 1/16-3/8 inch long. Eggs 
are football-shaped, yellow or orange, and laid on 
end in clusters. 

Benefits 

Adults and larvae feed on aphids and other 
soft-bodied insects. They generally appear in large 
numbers following heavy build-ups of pea aphid 
or other species of this type. Lady beetles are very 
effective predators but are unreliable. When aphid 
populations are low the beetles will go elsewhere. 

Life History 

Lady beetle adults spend the winter in colonies 
in wildlands or mountainous areas. They appear 
in fields by late spring or early summer, usually in 
response to major build-ups of aphid species. 
Mating takes place in the field. Egg laying begins 
in early summer. Eggs require about five days to 
hatch. A complete life cycle requires four to six 
weeks. 

Sweeping with an Insect Net 

The practice of sweeping pea fields and exam- 
ining plants for evidence of insect injury may help 
avoid unnecessary insecticide applications, or pre- 
vent damage by applying an insecticide at the time 
of greatest effectiveness. 

Insect counts used as a basis for control recom- 
mendations in this bulletin are to be made with a 
standard insect sweep net having a diameter of 15 
inches. The bag or net should be attached to a 
sturdy wire frame with a handle 26 inches long. 
Sweep nets can be made or purchased. County 
agents may suggest places to purchase nets. Some 
insecticide dealers keep them in stock. 

Each sweep covers an arc of 180 degrees, with 
the net striking the upper 6-8 inches of the plant 
as shown below. 
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