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DESCRIPTION AND BIOLOGY QF -
- INSECTS AND RELATED PESTS == -
~ INJURIOUS TO VEGETABLE CROPS

~ For Commercialj'Gro“wers Only

-~
s

L _ Adrian G. Gentilé*_ | Mﬁ’
with the cooperation of Donna T. Scanlon**, Susan M. Richman**, - ,\'_
: and Margaret Bleichman** - 5

: . PREFACE
~ This manual has been. prepared as a-guide for the control of the most common insects and related pests of&'egetable
crops grown commercially in Massachusetts. It contains general information on insects and specific descriptions of the
major pests, their life cycles, and the damage they cause. Suggestions,for the chemical control of the pests on specific crops
are to befound in “Insect,” Disease and Weed Control for Vegetable Crops in Massachusetts”, which is revised and
re-issued yearly by the Cooperative Extension Service. - . ' !

Because the behavior of pests and growing conditions may vary with locations\'énd specific crops, the information
provided cannot be considered as applicable in all situations. Moreover, State and Federal regulations may suspend or
mbdify the use of some of the suggested pest control methods. Additional information for specific situations should be
secured from certified Extension Entomologists, Extension Specialists, State Chemical. Leader or the State Regulatory_ _
Agency. : o o i ' ) i ’

Under forthcoming new State .and Federal regulations, a number of highly toxic pesticides will be classified as
“restricted”, for use only by certified applicators. Rules and regulations for safeguarding workers, consumers. and the
~environment will be more strictly enforced. Since registration of pesticides for local use varies from State to State, the
grower should always adhere to local us€ registrations and secure information frém official regulatory personnel.

‘It is highly desirable that everyong concerned with-insect pest contrc()loh commercial vegetable crops in Massachusetts
secure information on identification of insect pests and their ‘control only fromh qualified professional agricultural
elytomologists who are acquainted with Federal and State regulations on the use of pesticides and who are assigned official
responsibility for pest contrel on vegetable crops. R . . ) » .

- Readers of this manual should familiarize themselves with the Northeast Pesticide Applicator Training Manual contain-
ing basic information on pesticides and their proper use in relation to man and the environment. Equipment calibration
and other useful information are also found in the Northeast Manual. ’

_The following sources,of i nation were utilized in the preparation of this manual:

UsS:D.A. Bulletins and F.x';ﬁriment Stationh{nsion Bulletins and Manuals on agricultural pests‘and their control -
from the States of California, Florida, New Jersey, Pennsylvania, Ohio, Kentucky, Michigan, New York, Massachusetts,
?owa, Missouri, Illinois, Nebuxjaska, West Virginia, Maine, Washington and Ontario (Canada). AR , -
Pocket Pesticide Ca!ibi-atio'n-Guide. F. Boys and F. Murphey. Department of Entomology, University of Delaware.

Borror, D.G.,.B: M. DeLbng and C. A. Triplehorn. 1976 (4th ed.) An Introduction to the Study of Insects. New York: Holt,
Rinehart and/Winston, 852 pp.; illus. C . : S
Davidson, R. H. and L. M. Peairs. 1966 (6th ed.). Insect Pests of Farm, Garden and Orghard. New York: J. Wiley and Sons,
675 pp.; illus. i . : - : : _ -
Essig; E. 0. 1926 Insect§ of Western North Ameri¢a. New York: Macmillan, 1035 pp.; illus..
" Metcalf, C. L;, R. L. Metcalf and W. P. Flint. 1951 (3rd ed.) Destructive and Useful Insects. Their Habits and Control. New |
York: McGraw-Hill, 1071 pp.; illus. . . . t o -
" Common Names of Inseets Approved by the Enrtqmo]ogical Society of America. Entomol. Soc. Amer., College Park,
‘Maryland, December 1970. 36 pp. - L - S : .
A Manual of Conversion Tables, Equivalents, and Dosage Calculations. H. T. Streu. College of Agriculture and Environ-
mental Science, Rutgers—The State Univegsity of New Jersey. '
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There are several external structural oharacteristics
which .distinguish insects from other arthropods (lower
animals with articulated legs and other appendages). First,
an insect has three distinct bddy divisions - the head, the
thorax or-middle section, and the abdomen. The head of
the insect bears the eyes, antennge and mouth parts, the

thorax bears the legs and wingsj the abdomen is usually .

devoid of legs in the adults and bears the, reproductive or

copulatory appendages. As a rule, the adult insects have

three pairs of legs, and if endowed with !mgs, they may
have one or two pairs. These characteristics readily distin-

"guish insects from the adults of other types of arthropods

such as mitesand splders which have four pairs oflegs and
no wings, i

Body parts of an insect.

“The followmg additional organs may be found on each
of the above body divisions:
HEAD - Most adult insects ‘have one pair, of large

~compound eyes made up of hexagonal facets. In addition

to the-.compound eyes, there are usually three ocelli, or
le eyes. These are located on the upper part of

' head between the pair of compound eyes. The antennae,

‘or feelers are located near the compound eyes.

Insects of agricultural importance have ‘mouthparts
structured to satisfy their djfferent feeding habits. The
following are, in general terms, typical examples of
mouthparts found in these insects, The chewing
insects have mouthparts designed to. -bite and grind
(beetles, caterpillars, etc.). These mouthparts include an
upper and lower lip, a pair of jaw-like structures known as
mandibles, operated by strong muscles, and a second pair
of weaker._jaw-like structure
for smell and taste may be located on smaller appendages
(palpi) attached to the.maxillae and to the upper lip.
Mandibles and maxillae ‘have side to side movement for
grasping, gouging and grmdmg the food, T}‘}e sucking

+

) 1 . Sucking-mouthparts. A

nown as maxillae, Organs

CHARACTERISTICS OF INSECTS

"'\SHN

\(l

I'M {

Lapping spong/ng mouthparts - ;o

types of mouthparts may have a long and slender beak
, stinkbugs, scale insects, etc.) or a coiling

-(gphid
- pXo%(’)'scis’ (moths and butterflies). The mandibles and

axiflae of the former insects are modified into stylets
housed in the elongated lower lips and capable of piercing
plant tissue and withdrawing sap. For mo

sind butter-
flies feeding on flower nectar the maxillae ard modified -

into a siphoning-sucking proboscis. In the house fly and
related non-biting species the lower lip is.modified into a
sponging-lapping organ.

THORAX - Ihls body division is subd1v1ded into three

sections. The first section, or prothorax, is just behind the
head. The second section, or mesothorax, is next. In

winged forms it bears the forewings. The last section, or _.

metathorax, bears the hindwings, if present. If only one
pair of wings is present, it will be attached to the meso-

- thorax. Each of the three sections of the thorax bears one

pairof jointed I¢gs, for a total of six Jegs. The way in which_
insects’ legs are constrycted and joined may enable them
to walk, jump or hop..

ABDOMEN - This is the tifird and last sectlon of the
body. It never bears wings nor true legs (the abdominal
legs of caterpillars, sawfly larvae etc. are called prolegs,
hence are not true [égs). At the end of the abdomen in the
adult fémale insect there is a structuré called’ the
ovipositor, which is the egg- laymg apparatus. It is some-
times specnallzed so that it is capable of bormg ‘holes ‘or

' sawmg slits in the plant tissues (some species of ‘thrips,,

lant bug, etc.) into which the eggs will befinserted.
reathe through openings along the sides of
their bodies known as spiracles. The spiratles open into a”
network of tubes called tracheae which are- internal struc-
tures which have a function s1mllar to that of lungs in
hlgher animals.

The above description of tqle basic structural characteri-

~sties ofMnsects should make it possible for the-feader to-

referred

i

d|stmgu1sh an insect pest from other plai]t pests
to in the text. v

3

e~



"

Some insect pests of vegetables may give birth ‘to live
young (aphids, some scale insects, etc.). The majority,
however, hatch from eggs. The stages through which
insects go while developing from egg or young to adult are
collectively known as metam6rphosis. . (change of
structure). n :

In some of the more primitive forms of insects, there is
little change in external body structure from the young'to
adult except for a gradual increase in size. Springtails and
~ firebrats are examples of insects without metamorphosis.

THE; DEVELOPMENT

.

LN

OF INSECTS

‘ -~
Examples of such insects are the drag
dnd mayflies. :
COMPLETE METAMORPHOSIS: Insects such as bee-
tles, bees, ants, flies, butterflies and moths all go through a
complete ﬁletaworphos‘ls. In this type of development the
changes which/occur between the egg and adult stages are

f)nﬂies, damselflies, . .

o

* very marked. The young, called -larvae, do not fesemble

Most insects, however, go through one of three possible

types of metamorphic. development; gradual, incomplete
-or complete, characterized as follows:

GRADUAL METAMORPHOSIS: After hatching from
an egg or being born alive tige young goes through only
slight external body changes before reaching adulthood.
The young insect,.called a nymph, resembles: the adult

the adults. Features such as. mouthparts, legs, antennae,
shape of body, as well as feeding habits, differ greatly in
the larva. For example, a caerpillar is the larval stage of a
moth or of a butterfly; a grub is the larva of a beetle; a
maggB¥ts the larva ofoa fly. Between-the larval stage and

~ the adult, these insects have an intermediate stage called

“external

except for size and the lack of wings. Through.a series of -

steps called instars the immature insect develops to full
maturity. At the end of each instar the nymph_molts its old

shell, In winged species or forms, thé" last two nymphal’ -

-

instars present outside wing pads or wing stubs. The -

nymphs, as a rule, are found in the same habitat as the
adults, feeding on the same host plants. Examples of
insects with gradual metamorphosis are grasshoppers,
. leathoppers, roaches, plant bugs, aphids, etc. .

 INCOMPLETE METAMORPHOSIS: * This devélop-
ment is also gradual, but the young, called. naiads, are

“pupa”. This may be nake nelosed ing 'silken cocoon
or in a hard case (puparium of flies).. During. the pupal
stage the .insect does not feed but undergoes drastic
and internal ‘changes (inclusive of .wing -
developthent) ‘culminating with the emergence of a
butterfly from what was once a caterpillar, a beefle from a
grub, a fly from a rr?,aggot, etc.

As a general rule the young and the adult’%tages of

“insects .with complete metamorphosis have = different

feeding habits.and therefore may be found in different-
habitats or on différént parts of the host plant. Duripg egg
laying the a_dtﬂtkis found on the hast plant 6n which the

-larya feeds. Major exceptions to this rule are offered by

strikingly different from the adult in appéarance and )

habits. They are aquatic, with gill structures which are lost
- .in the adults. The young and adult stages of somie of these
¢ insects ‘are of importance as predators of other insects. -

scale. insects,. white flies and: thrips_ whose atypical
metamorphoses present deévelopmental ~.stages ~ with
characteristics and habits reminiscent of the gradual and,
complett metamorphoses. Knowledge of the type. of
metamorphosis as well as of thé appearance.and habits of
all the stages of development pettinent to a given plant
pest is necessary for the proper selection and application
of means of control. P '

¥ L )
i —TWITHOUT METAMORPHOSIS- ]

th GROUP 1 the insect | o o~

that comes from the egg . ;o \ P4
* looks exactly like it will Springtails 'g’éxr'i_’

when grown, except that = Silverfish ’
" it will then be larger. ﬂ o ';. .

, EGG ’ “
.
«—— GRADUAL- METAMORPHOSI .

Insects, in GROUP 2 . T ST Lo - - 9
- change shape gradually. | Aphids R Y

Thete are three stages - Earwigs ' "_’g&‘" e A
2of growth, each looking, - Grasshoppers | P !
* mére like an adult. Leafhoppere e i ]

. Tree-bugs LI
. \] Ect
1 - . -
oy a0 8 r‘;‘ *, |
; . 4 é AN \‘
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The young imsects | :——INCOMPLEETE) METAMORPHOSIS
GROUP 3 change shape - . ’
‘gradually. They do pot ! . ; )
loolf l‘lke ad.ults unfll _'?Al:»?fj);:‘les —n*» —vﬁ( # %
shedding their last skin. . ! .‘\
Then there is a quick ' :
change. v -» . -,
: “"EGG NALADS - " ADULT
- (\/’ l' . ' - -
el insecrs in GROUP 4. — —*COMPLETE METAMORPHOSIS
. go through four stages "~ -Be\%les EI!' ‘ E n
" of growth. "None of the eeviis ‘ W o » 7‘ . ®
\"" young looks like the Buéterflles ;,’fé;f_.f—’f; "."
- moths . - S
 adult. There is a great ~ Fleas ) . . e 3 7
. change in shipe when Flies & N .
the adult ‘errnerges from ququit:)es * iik '8 — . . ' u.“
st‘ the pupal stage. '+ + W:iZSAE:S EGG LARVAE Fum‘x A.[?U.LT Z;ﬁm " ‘.{
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 DESCRIPTION AND BIOLOGY o”E MAJOR |
| VEGETABLE PESTS AND DAMAGE THEY)CAUSE

GENERAL FEEDERS N ) 'weather Some species which mfest crops ¢h 'greenhouges

- may reproduce —all year sround without mating. The
APHIDS : ’ Ca _ parthenogenetic winged fémales of thesj populations
- migrate fo outdoor plants in early spring.
HOSTS: Nearly all vegetablevcrops may be infested and_ .
damaged by aphids. Some species are host:specific.
DAMAGE: Subtraction of plant-sap; distortion arid/or
death of plant parts, including roots (see root aphids); -’

" secretion of unsightly waxy mate;ialeand/or of sticky
honeydew, the latter giving rise to black and, unsightly
sooty moalds; transmission of v1ruses and oﬁner plant
diseases.

DESCRIPTION: See individual sgemes. O
" LIFE CYCLE: (For exceptions, see individual species),.

.Most individuals of »aphid populations found above
ground level are wingless females, They give’birth to living
young without mating (parthenogenetic reproduction). \
Under crowded conditions and when food becomes
depleted some of the females develop, wings and move to
other host plangg-where they will continue to give.birth to
living. yo\mg parthenogenetically. In late fall, with the
onset of low emperatures and death of host plarits, the
aphid populations give rise to gmale and female sexual .
forms which are usually winged. The function of the mated ,
female is to lay the overwintering eggs in protected
locations, usually on a perennlal host plant ‘under bark,
etc. The individuals hatching in “the spring from these
overwintering eggs give rise to populations of ‘winged

females that once more mlgra's%to .cultivated .plants to - .
-reproduce parthenogenetically umki| the ‘orfset of vcold * - . Winged and wingless adult aphids andaphid eggs.on a leaf.

. ‘ . 7. : .
. “ o~
. 8 .
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phld species infesting roots ﬁ‘lay give rise to wmged
-foyms inlate fall. These are sexual (male and female)

" fofms which migraté-to d perennial hosg plant (Lompardy

P plar, etc. ) where they lay.the overwintering eggs which
* give ‘rise in spring to gall-forming individuals. Female
migrants move from thg petennial host pl:ﬁt to the root
' system of vegetable crops and weeds in late sprmg and give
rise to' several generatlons of parthenogenetic \Vlll’Eless
females until fall. (See life cycle’ of lettuce Toot aphid.)

-Aphids produce several generations per  year. ‘A
generation may be completed ifivtwo to° four weeks. A
parthenogenetic female may give birfj to 150 or more
living young. This explains . the apjd build-up of
infestations often observed under favorable gr%enhouse
and field conditions. :

CONTROL: Preventative control of aphids is otten
advocated to prevent the transmission and spread of virus
and related diseases. -Unfortunately, many of these

" diseases may be transmitted to host pﬂ\nts by the simple

g

probing of a single aphid which has mlgrated from
infected weeds and/or crops. Crop varieties resistant t
.viruses and related diseases should be utilized wheneve3
leas‘1ble - . /

e

Paras:te deposmng egg n the bo& of an aphid. .

Chemlca contér I may become necessary on high cash
crops and whenéver the insect conStitutes an unwanted
artifact on fresh ox processed produce. Popiatioms of
aphids should however be tolerated up to locally accepted
econorhic thiresholds. This is desirable since it reduces the
use of chemicals a‘nd favors the build-up of predators and
par ftes. Learn to recognize parasitized aphlds

{istrations. ) P

Seasonal ‘condition$ may affect the build-up rate of
apﬁlds on’ commercial crops. Moreover, some species are '
more prevalent in early sprlng and fall (green peach
aphid), while others gre favored by high summer
temperatures (corn leaf; aplyld) . \

~Timing the plantings.of given crops to avmd perlods of
major population explosrons of given aphid species and

“cultivars resistant or tolerant to aphids should be utilized.

whenever feasible. °

\

. Jens -
¥ o .l - . \ N
ng emergence of paras:te through’circular openings. -
: j —
‘ S U . .
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GREEN PEACH ABHID yMyzus persicae

(Sulzer), the most common species of aﬂhlds

HOSTS: Broad host tange: nearly ‘all qultlvated-vegeta-

_ bles may be colonued by this pest, especlally in sprmg and

fall.

DAMAGE; Typlcal of aphlds This is the most mjurlom-~

- Species of-aphid, It transmits a large number of viruses

“and related diseases. It is one of the major véctors of I ¢

cucum”ber melon and squash mosaic v1ruses and.of lettuce
mosaic virus.

DESCRIPTION AND LIFE CYCLE: Pink _winges
forms may occur in early.spring arld fall, but pale green to

yellow .forms are more prevalent. Winged forms have

darker stripes on the adbomen. This aphid overwinters in

v " the egg stage outdoors, but its parthenogenetlc females
may be common in greenhouses alf. ryear round. ngi:ral\

(S eey

t

related diseases.

' sllghtly below soil

generatnqns may occur outdoors, in spring and fall.

, CONTROL: Chemical control of this aphid may often
become nécessary, especially during speing and fall. Pest
management may be practiced on some crops, especially
durmg the summer.{Coéntrol of aphids on transplants while
in greenhduse may delay buildup of field populations. The
control of ‘this aphid may ‘delay but not prevent the.

_ occufrence and spread of cucumber, melon and squash
- mosaNs and of lettuce mosgic among susceptlble cucurblt

and letdyce cultivars.

HID, Aphzs gbssypu Glover ,

elons, squash and many other cucurblts,

related diseases.
DESCRIPTION AND LIFE CYCLE This aphld ranges
from! paj to very dggk green, nearly black, with black leg

joints, ornfcles apd eyes. Several generations’ develop” per
year. It overwinters in the egd’ stage on weeds, etc. and is

most prevalent in the field in late spring-and early.

summerNt is présent also in_greenhouses all winter long.

CON )L: Chemical control may pFove necessary in
greenhouses- and oatdoors. Pest managemeht practices
may prove helpful”outdoors,-especially in summer and
early tall ‘Se , green peach aphld for virus’ v\ontrol

infotmation. BN
POTATO APHID, - L
. Mzcroszphum eupl:grbzae (Thomas) 2N
- HOSTS: Potato, tomato, eggplant, bean, pea and many
other vegetables, forage crops, weeds, etc. b

DAMAGE: Typical of®

" DESCRIPTION. AND LIFE CYCLE: Bgdy poioration .
varies from light green to pmk or from mottled green to

pink. The green individuals often have a dark longitudinal—-

aphlds Vector ovf\v'ruses and »

stripe on the back. Sexual forms qccur in' the fall. The

* overwintering egg is laid mainly on stems of roses. ;o
CONTROL: See green ‘peach aphld L s

CUTWORMS

g
SeveraFspecies may (j‘ure vegetable crbps
HOSTS: Many crops, grassés, weeds, etg.
.DAMAGE: The lagvae feed on seedlings at soil level or
level (see illustration of black

cutworm): The Marvae of the cllmbmg species may also

g Lo

g

N



. fruits, cabbage

v emerging night flying moths may lay from 200 td more™ 3

.

-illysttation - of -black cutworm

go info a resting stage u
" number of generations m

v r .v:. ,’ ,“". R Y
injure mOst of the: plant parts above ground mcllémg
ads, etc. Con e
* (See - also mdlvndual specles)- Thgf/

DESCRIPTI

. adults of all cutyorms, often Seen fluttermg around‘llght

at .night, are sfocky moths or ‘'millers’’, ‘triangular in
shape’ at,rest th ‘mottled grey to brown forewings, and .
“vith awmg spa of 1 1Y4" to'2". The larva is a thick bodied; -
dult colored c erpillar, nearly 2" long when mature. It-is. -
sluggish and contracts into bdll when disturbed (see
“The pupa’ (is”gtocky and S
ked, usuallf toumﬁn a soxl cell The eggs are oval-and -
strlated "

- .LIFE CYCLE (See alsé mdlvndual sp‘cles) Most»spec1es
hlber te in the immature larval stage under trash,in soil,
ete(In northefn areas, some species may hibernate in the
pu%aLstage ) Feéding activity continues to larval maturity
. in early spriffg. Pupation takes place in the soil. The

tha 1000 eggss singly orin patches on grasses, stems,
fence posts, etc. T#e larvae hatch in S'to 10 days, and fee
at night, hiding in the soil near the surface or under debrrz)
durirfg the day. Jhe larval stage may last from a few week
to 5 months, accordmg to species and envnrorfmemal
condltlons Some species n'g[y stop feeding in late.Luly and

il the following spring.” Th
ary from 1 to 4 according t&

- the species and envxronmen al conditions.

CONTROL: Wegd control is a very important practice . -

~ for réducmg the incidence of cutworms in cuql}lvated fields.

Fields previously in pasture or sod may. require chemical
or poison bait applications. Fall plowing of thes¢ fields
may also help destroy many of the hibernating stages of

" the cwtworms. Newly planted fields should be kept under

strict surveillance to detect incipient outbreaks and
prevent serious damage to seedllngs /,

SPECIES OF CUTWORMgTO BE FOU‘ND

"IN THE NORTHEAST A ‘
,- (See also comparatlv\ejlllustratlons) '
'THEABLACK OR GREASY CUTWORM,
Agrotz ipsilon (Huefnagel) ) ; :
" HOSTS: A serious pest of young corns and seedllngs ‘

of other. crops.+

.DAMAGE: The larvae may, cut oft several seedlmgs at,
soil” level -as if, only to. satisty .its destructive “instinct.
Outbreaks fr ntly _appear on flooded land. The night

o

feeding larvae may cut pieces of foliage and carry them ~
into thelr earthen burrows. .

o~

: v‘;‘/ v {l““ N ’\r. - ‘,1

. DE'SCRIPTI‘ON:-The moth has reddish tq brownish.

grey forewings, with silvery patches at the bases and tips. ;
The greasy, grey brown larvae, are covered with convex

grinules of various siags. They have a faint dine down the
middle of the back and on each side of the‘body ;_J g

. " Llarva, Iateral view ‘ ,-"'
J

LIFE CYCLE ThlSapeSt oyerwmters as a pupa. The
moth emerges in early spring, and may lay up to 1500 eggs.
singly or a few together. The larvae’/are most abundant in .
late May and June, There may °be. moi‘e ‘than one © " -
generation per year. A generatlon may be completed in 4(‘
tofSO days.

o S
fo S AN N
BRONZED@U ORM, g
Nephelodes emmedoma (Cramer) -
"HOSTS: General feeder. May,ln]ure corn. ‘ J
'DAMAGE: Typical of,cutworms.. 4 #

DESCRIPTION: The dark &ronzy brows \larva. is
strlklngly striped from head to tail with 5 clear chit pale -
ands The adult appearance is typlcal “this greup. P
‘LIFE CYCLE: This cutworm overwinters-asi\a partly-
grown/arva Other aspects of ifs life cycle are tyhieal of |
‘cutworms. There is usually one generatlon per ye - .



ERI!

" until early summet ythus delaymg pupation until

DAMAGE 'Fhe larvae may feed 'on all plant parts.
_ DESCRIPTION: The dingy brown larvae have a buff’
~ grey, dorsal .stripe sub-divided into trlangular areas on,
.gach segmetit, with a narrow margmal dark stripe on'each

.side.-The granula‘taorwn the skin is round and coarse. The '_

moths or mlller’s are mottled greylsh brown ST

\Larva Iateral view - . -,

-LIFE CYCLE The insect overwinters as.a Sartly grown

larva The larva rday either become fully grofvn in. early
sprigg or, while s‘tlll in the soil, may continue its inactivity -
‘ugust.
The _development from egg-to adult may\;theref re take
from'4 torS mont«l( T&ere is usual}goqe genepdtion per

year s e “’_ pE
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. SPOTTED CUTWORM R

Amathes c-mg.vKum (Lmna.eus) .

- HQSTS: Feeds generally on many crops and weeds
MMAG . Typlcal of climbing cutworms.

Aruitoxt provided by Eic:

. -

“\ brown or.grey for;

o
season . »

' Per'idromq .s‘buc

" . SPOTTED CUTWORM Batva, dorsal view ~ - .

Larva, Iater.al view -

A)ESCRIPTION The smooth skmned larya is greylsh o
rown go olive brown, with a palr of wedge shaped ‘black

ashes on the upper slde of each body segmént, becommg
large and' close:.togg?her toward the tail end. There is also "

a dark stripe on eaclside of the body ‘The adult has dull- -
ings each with a yellow’ spot near the -
uter edge Other characteristics: are typical of the group.

LIFE CYCLE/ This cutworm overwinters in the nearly ..
" mature - larval"st!age Eggs are laid singly-or in patphes of
,.100, or. more, mostly on leaves. Other.- Eablts are typical of

" this group of insects. There may be 1 to 3" generatlons per

14

"HOSTS: Feeds ¥e; erally on ‘mahy crogs and weeds
DAM'AGE Typ cal of the group; of\te/f severe due to 1ts

" . Variegated cutworm: a, moth; b, ¢, d.larvae; e, edg; f, egg mass.
- ) . /‘ N

dots in the middle of the dorsal areq. It has a dark “W" on
the. dorsal afea. of the eighth aﬁlom{nal segment’ and

- orange and black stripes on each side of the body The.

adult has brownish grey, reddish tinged forewifigs, with

darkérthargins, wavy-iransverse lines, and kidney shaped
spots-—The hmd‘wms are typically pale grey, with a
brownish border. i~ v .
b . .
8, v
13 - . :
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The larvae ‘and eggs constitute unwanted foullng agents
~_and 3ttifacts on fresh and processed commodities: o
DESCRIPTION-AND LIFE CYCLE: The adult fly is - -
less than 1/8 long and brown. to orange, with red eyes.'-‘ ’
; Tbe eggs are white and are suspended in. the ‘mdist )
medium by two thread-like appendages. The larva is.a
- typical myggot, creamy colored to transparent The pupa - -
‘ has two horn-like breatl'llng-tubes A female may lay upto ..
. 2000 eggs, mostly in moxst media such 2s a crack in the .

storage of produce will discoyrage. the build-up of the fly.
_Sanitation ‘should aim at.the prompt disposal of refuse .«
" from ‘premises. Chemlcal treatgent of harvested high cash. "z
produce whlle{\ln the field and/or in storage may be

- n,gqéssary . . . f - ¢ ‘o

GAR
Bourletiella hortens N
, HOSTS: Seedllngs dﬁ curb‘its, cofn,' beans, peas," ,
- spinach, etc. -
DAMAGE: Sprlngtall damage closely resembles that ‘
caused by flea beetles Their feeding causes numegous and .-

R T b e . . lrregular holes in the tender true leaves of seedllngs and -«
+..-VARIEGATEQ CUTWORM Larva, lateral view . . pit.[iKe depressions. in the hypocotyls and cotyledons of

: - . Q

-* LIFE'CYCLE; This cutworm overwinters as a pu if: - newly emerging seedlings. -
*'soil or’under debrls Adult emergence aad egg laggg‘ake Lol e
place in early summer. The eggs are laid on plant rfence - - 4
posfs angd similar qb_]ects in groups of 60 or mose There .
may. be 3 or more generatlons per season. = o

EARWIG Forf“ cula auricularia Lmnaeus. :

-~HOSTS: Vegetables flowers, ripe fruits, etc.
D MAQE The earwig; althouglr t beneficial because of
its predaceous nature%‘Scavenger hablts, may at fimes - o
feed on green plant shoots, and its mere presence o dlble e N A B S
plant parts is obJectlonable v ' . Springtaif; adult greatly enlarg .
DESCRIPTION:. This dark réddish brown msect is up - DESCR]PTION AND LIFE CYC prlngtalls are
" to 4/5" long, with sharp pincers or}'ﬁrCeps at'the tip of the extremely small (1/25" long) wmglesls‘ins@tyA forked
abdemen protruding 1/4 the lerigth of the body. Short and springing appendage; called the furcula; located on

wing ¢ contain the folded membranous second pair of the ventral side of the body, enables. these insects to leap’
wings? Th nymphs are similar to the adults, but lack.  gryapg (see illustration). Lackjpg true metamorphosis,
wings. Th whlte oval eggs are laid in’ masses in the. ‘young and adults look alikeé| The young are usually paler

ground. - in color. The adults of the arden. springtail are pale
LIFE CYCLE; The earwig underg%’bs,,gradual violet to slate blue. The eggs a sparent white and ' .

metamorphosis. Females. lay -their’ eggs lnfthe f;"l laid in groups. Young and adults sir¥ace t§,the sbil level  ~
“.guarding their nests through the. early stages of nymphal - durlng cool and wet spring arid ®arly summeér and cause-
developmgnt. The earwig is a nocturnal feeder and hides severe damage to seedlings. )
dlumtlg ;l}s day in debrls and dark crevnce' or, between CONTROL: Chemical control may be necessary to' ;
plant'p

" protect seedlings durln th 1 rt f the growing -
CONTROL The control of this pegt shou.ld e camed fe asgn cedli g g .the ear y pa ot tha g g
. on only when it becomes true nuisance. Poison alts may :
prove effective for suppressing small mfestatlo s,

FRUITFLIES OR VINEGAR FLIES‘

“Drosophila spp. ‘ -
'HOSTS: Mainly frur?s of a number of crop plants,
DAMAGE: These, flies are - attracted }t’o injured,

decaying, or ferménting produce. They are’ mainly the

iyseminators of agents of fermentation. They are also a ' | —_— . . '
great nuisance in. packlng houses and at roadside’ staﬁds , o ' Springtails in soil . - 5 . .

"% .
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Leaf miners, damage and developmental stages: adult female leaf miner; b, blotch type mine with larva, ¢, egg punctures and young mines, d,
pupa; e, serpentine type mine.

Q : . : 10 fq :
ERIC : R ,

Aruitoxt provided by Eic:
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LEAF MINERS :

A number of species are known as Serpentme and
Blotch Leaf Miners accordmg to their mining habits. The >
identification of species requires adequate expertise.

. 'HOSTS: Cultlvated plants such as corn/spmach bedts,
beans, peas, etc., and weeds.

DAMAGE: The maggots eat the tissué between upper
and lower surfices of leaves. Their feedmg cauSes/large
whitish blotches or blasted areas and, in the case of the
serpentine leaf miners, slender winding mines. Severe

. infestations produce a scorch #ike effect on the foliage of

the host plant. Vegetable crops with edible leaves may be -

rendered unsaleable by less severe infestations as well -as
by thre mere feeding of the adult and oviposition punctures
which may appear in large numbers on plant folla as
stippled yellow dots (see illustration).” .

Corn blotch leaf miner damage to cornleaf.

DESCRIPTION: The adult is 2 fly with a hairy, slender

+ body and, depending upen the species, from 1/16" to 1/6”" -

long. The coloration may range from grey to black. It is
usually seen crawling lazily en leaves or making shoxt
hopping flights from leaf to leaf. The oval egg is a trans-
lucent greenish white to white. The larva is a smooth
- maggot with mouth hooks. The pupal case (puparium)
may vary in color from yellow to yellowish brown.

LIFE CYCLE: These insects may hibernate as pupae in
soil or in plant debris. Adults are present in the fields in
early sprmg The eggs are inserted into the leaf tissue. The
emerging larvae feed for 10 to 15 days and, depending
upon the species, make serpentine mines or blotches.
Pupation may occur either in -the mine, in the soil, or
under debris. Adults emerge 7 to 10 days later. The life
cycle may be completed in 30 to 40 days. Two to three
" ‘generations may occur during the growing season. The

early summer infestations may be most injurious to corn

and other vegetables.

CONTROL: Since a number of weeds are hosts of leaf
miners, clean cultivation is helpful in reducing population
build-up in cultivated fields. - The presence of a large
" number of stippled-like punctures on non-edible crop
leaves should not per se encourage the use of chemical
control. Many of these punctures may be empty or contain
parasitized eggs. A specialist with proper expertise will be
able to determine, from the number of viable eggs and
newly hatching larvae, whether chemical control measures
are warranted.

MITES

* There are a number of species which require proper
expertise for identification. (The uninitiated reader is
reminded that mites are not insects.)

-

1

- mite infestations.

-

-

HOSTS., N(rmprous hosts - -among edlble, ornamental
plants, and weeds.

"'DAMAGE: In Massachusetts mite mfestatlons usually
start on transplants grown in greenhouses.

rise to severe outbreaks. Mite feeding causes -stippling, -
distortion and dropping of leaves. Webbmg of infested
plant parts is the most- characteristic sign of heavy
two-spotted 'spider mite infestation. Distortion of growing’

“ tips, cupping of leaves and blasting of leaf buds and/or -

flower buds may result_from cyclamen mite ’and broad -

g =Plant /n/ury and webb/ng caused by spider mites.

DESCRIPTION: The gt’eemsh to orange -adults of '
#ypical spider mites are about 1/50” long and oval, and
have 4 pairs of legs."The male is smaller than the female.
The amber to reddish eggs are globe- shaped The broad -
mite and cyclamen mite are not visible to the naked eye
and proper expertise should be sought for their detection
and identification. &

Spider mite: 1, egg, 2 larva; 3, protonymph 4, deutonymph 5,
adult |after Ewmg] _

o/

LIFE CYCLE In the typical splder mite group, the eggs
are laid singly. A female may lay up to 100 eggs during her

~ 3 to 4 week life span. The egg is followed by a larval and

Undety -
favorable outdoor conditions these infestations may give *



{ ' ; T
two nymphal stages. The life cycle may be completed in
less than 2 weeks under optimum condmons (See illustra-

" tions of“developmental stages of splder mites.)

CONTROL: Mites.are not common outdoor, pests in the
Northeast. Unseasonally warm-and dry weather may favor
their build up. Field infestations usually derive from
translplants grown in.greenhouses. e control measures
should be applied to transplants p
the field, and especially durmg.llnse
periods. .

JAPANESE BEETLE,"
Popzllza Japonzca Newman

y warm and dry

HOSTS: More than 200 - spec1es* of plants m‘cludmg *

many weeds and ornamentals. Among’ edible crops: corn,
asparagus, strawberries, grapes, and ‘'other berries, and
‘numerous fruit trees.

DAMAGE: Larvae feed on roots; bee%les feed £ foliage
and frunts Root systems of many vegetable ¢rops. may be

’ Japanese beet/es feeding on corn silk.

s
injured by the larvae especnally when planged in soil
previously 'in sod. Larvae. may cause severe damage to
roots of strawberrles and asparagus. Beetles may- feed .

their transfer to °.

« heavily on cofn silk and interfere with proper pollmatlon, ,

and on fruits and other edlble plant parts reducing thelr ..

marketablllty ‘

* .

4
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DESCRIPTION: The adult beetle is less than 14" long;

shiny metallic green with coppery brown wing covers. The .

.larva is a white™C" shaped grub, from 1/16” long upon

hatching to 1’ long when fully grown. Only an experienced
observer is able to distinguish the grub of the Japanese
beetle from other similar grubs. The egg is elliptical, 1/16™
in diameter, creamy in color, with a ﬁnely pitted surface.
LIFE CYCLE: The beetle overwinters in the soil as- a
mature larva. Pupation begins in earthen cells in late May
or early June. The adults begin to emerge in late June-and

- may continue to emerge until September. Ari adult ‘may

<

live up to 30 days. The eggs are laid 1” below the soil .
surface and hatch about two weeks later. The average
number of eggs per female is 30-35. The larvae feed until
cold weather sets in. There is only one genetation per year.

CONTROL: The ‘adult beetle is a strong flier and its
presence on cultivated plants may be the result of

- migration from-distantly located breeding sites such as sod

~

land, woods and other undisturbed areas.” Therefore,
before applying larvicides to the cultivated area, the

_ presence of larvae should ‘be established (see wireworms).

Since the larvae of this insect may be confused with white’
grubs (larvae of the June beetles), proper identijfication js .
necessary before control measures are applied.

>
i

SIX-SPOTTED OR ASTER\ LEAFHOPPER,
Macros‘,,teles fascifrons' (Stahl) )

" HOSTS: Lettucé, carrot, parsley, celery, and other
“vegetables, as well as many weeds and ornamentals which

.‘may be also reservoirs of aster yellows, mycoplasm-like

organisms.

DAMAGE: This leafhopper is a major vector of aster
yellows. The infested and -infected plants usually show a
general yellowing of foliage and a clearing of veins. Plants
are stunted and produce extra shoots, usually distorted.
Lettuce plants develop a condition known as rabbit ear.-
Roots of infested carrots are smaller than normal and have

" hairy rootlets.

JAN.| FEB. | MAR. | APR. | MAY

; o N

1%

JUNE J ULY AUG

-1 . " |BEETLES FEED ON FOLIAGE
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SEPT.| OCT.
AND FRUIT . -«
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S0UE cHANELS

GRUB FORTS | TP FUA THEY . LCES PATCH, ||
CELL AND |/PAOUT OIS | BEETLE YONE 8085
GOUL FEERLS | POLLARES | fALRCLES SO0 LAYS £CGS | FELD NEAR GRUBS CONIINVUE TP SO Lo
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Seasona/ life cycle bf the Japanese beetle. -

1

12



'DESCRIPTION: The small, 1/8" long slender_ adult is

greenish yellow, with several bla%:ots on the front end.’

disturbéd. The nymph is greyish. (See illustrations of the
life stages of the potato leafhopper).

* LIFE CYCLE: This leafhopper overwinters mathe egg
stage on perennial weeds, winter grains, etc. in early
spring the first generation is completed mainly on weeds.
In early.suptmer, the adults migrate to crop plants and

th is very active and has the ab#lify<to jump quickly when

become vectors of the aster yellows. At normal summer

. temperatures, the life cycle is completed in about 40 days.
" There may be several generations per year. (For additional
~ ~ information on the biology -of leafhoppers see section on
~ the potato leafhopper)

CONTROL: This leafhopper must feed on plants
infected with aster yellows in order to- transmit the

organism to other "plants. Therefore, whenever feasible, -

diseased plants should be destroyed immediately;

however, 'neither this step nor chemical” control will -
prevent entirely the transmission of the organism to espp.

» plants in endemic areas. Cultivgrs resistant to aster yellows
should be gro»\n whenever leaslble -

- !
“ SLUGS_ '

These pests are molluscs.’
HOSTS: Wide range of crops.
DAMAGE: Slugs feed on all aerial piant parts leavmg
large ragged holes in the foliage and shallow te deep holes
in fruits, etc. A slimy trail is a sign of slug infestation.
DESCRIPTION: A slug is ‘actually a snail without a
shell. Slugs may be 1/4" to severil inches long, mostly
.grey, and, in some-species, dark spotted. They leave a trail
of mutus on the surfaces on which they crawl. )
. LIFE CYCLE: Eggs are laid in a gelatin-like substance
. in protected areas. Up to 100 eggs may be laid,-but batches
of 20-30-are more common. The young resemble the adult.
Most slug species may overwinter as eggs or adults. The
éggs hatch in the spring. Slugs reach adulthood in 3
months to a year, depepding upon the species and the
environmental conditions. Overwintering eggs which
“hatch in the spring provide the nucleus of the new
population every year. Slugs have both male and female
organs on the same body and may act as males and
females a the same or at different times of their adult
lives. Self-fertilization is also possible.”Shaded areas and,
above all, moist and warm conditions are ‘of paramount
lmportance for the suryival and reproduction of slugs.
CONTROL: Removal of trash and crop residues' from
fields and adjacent areas may reduce the fle} tncidence of
slugs. The protectlon of high cash crops quire the
broadcast of poison baits or otherTl reco mended
molluscicides. Slugs may be transferred from greenhouses
to fields by means of infested transplants and equipment,

TARNISHED PLANT BUG, Lygus lineqlaris
(Palisot de Beativois) : ‘\

HOSTS: Wide range of cultivated and ornamental
plants, as well as numerous weeds.

DAMAGE: The adults and nymphs feed on plant sap
with their sucking mouth parts. As they feed, they inject
poisonous saliva, which causes injury to the plant tissues.

N
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" Leaves may become deformed, stems and leaf peftoles

‘scarred and discolored. The buds and developing -fruit ~
may be either killed (blind buds), dwarfed, or deformed.
On. celery, the insect often causes “black joint”, thus

" reducing the market value of the produce.

DESCRIPTION: The bronzish adult is about 2" long
and marked with yellow and black dashes. The body js
oblong, tapering toward the hind end. The head is sm
and triangular in shape, with prominent eyes. The young

~ nymph, often misidentified as an aphid, is 1/25" long,

Tarnished plant bug.'ldult and nymphs.

oval, and yellowish green, with four roynd black dots on

> the adult
lll@tratlon) ' % N
LIFE  CYCLE: The adults pass the winter under

rubblsh weeds, fallen leaves, etc: They-lay eggs on weeds,

~ vegetables, flowers, etc. The eggs are either inserted full

length into stems, petioles, nidribs of leaves and buds, or
are laid among the petals or florets of flower heads. Egg
hatching occurs 7 to, 10 days latser The nymphs -feed
actively .and undergo S5 molts prior to adulthood. The

-the thorax. As it matures, it develops wing stubs, which

_become fully developed wings in (see

complete life cycle.may be completed ih 3 to 4 weeks.

Three to four generations. may vccuf in one year. Active
populations may be found up to early September. N
CONTROL: This is a very shy insect and its ability to
hide makes it hard to detect in the figld. Sweeping with an
insect. beating net will usually, reveal its presence.
Préferably,'an gconomic threshold of infestation should be
established locally for each crop before selectlng a control
measure. On crop$ not amenable to sweeping, the inci-

"dence of the bug must be assessed by personnel. with

adequate expertise.

WHITE GRUBS OR JUNE BEETLES,
Phyllophaga spp.

HOSTS AND DAMAGE: The adults feed on the follage
of both deciduous and coniferous trees. The grubs or
larvae are root feeders. They.injure the roots of alfalfa,
root crops, corn and qther field and vegetable crops. This
is followed by stunting, wilting, and death ol' seedlings as’
well as of the older plants. | ‘

DESCRIPTION: The robust adult beetles range from
4" to 1" in length and vary in color from light to dark

-
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grub; 3, 2nd stage grub; 4, 3rd stage grub; 5, pupa;

N

Life- stages of a June beetle [from left to right]: 1, e%g 2 lst\stage

brown (see iflustration). These are the well known June
beetles. The larva is a typical grub (see illustration). Only
an expert can distinguish it from other beetles larvae
similpr .in appearance. The -egg is pearly white. (See
illustration of ptipa) .

LIFE CYCLE: ‘Some , o6f the more
abundant species of whlte grubs have a- 3 year lgfe cycle

(see diagram). Both: ;adults and grubs overwinter in' the -

‘soil. The adults feed at night, mostly on foliage of trees,

late fall)*-

¢
i

and hide in the sqil durmg the day. They mate in the early
spring and lay eggs in the soil ugder a cover of vegetation:
The young grubg’'tfeed on decaying vegetaomon hnd roots
for the first season. Towards late fall, the grubs migrate
below 4he plow so]e to overwinter. The following spring.
they migrate upward to feed on the roots of vegetation.:In
the grubs descend deeper into the soil to
overwinter. In mid-summer of.the third year, each grub

- piakes'a pupation cell in the soil and changes into a pupa.

|n the fall of the third year, the pupa transforms into the

" adult beetle. which will remain below the soil surface yntil
the following spring. The overlapping of generations™

usually does not permit an accurate predlctlon of mass

emergence of adult beetles.
CONTROL: Serious damage caused by grubs to
cultivated crops may occur on land previously in sod,

woods, etc. Plowing in early fall, before the grubs descend’
below the plow sole, and the elimination of weeds may help

reduce grub-populdtions. Plowing and disking in late
spring may also help reduce grubs that have migrated
above the plow sole. Control-by means of granular formu-

. lations of pesticides, as in furrow or broadcast applica-

tionspmay prove necessary for the protection of high cash

" _crops. (See wireworms':for additional s@gestlons on

chemical control).

WHITEFLY, i,
Trialeurodes vaporariorum (W estwood)
This pest is a close relative of the scale insects.

HOSTS: Prefers tomatoes, eggplant, peppers,
related plants, as well as many broad leaf weeds.

and

% .. \

adult beetle.

mjurlous and’

-
»

DAMAGE The aaults and nymphs feed mostly on the

. lower surface of the foliage of host plants. They suck j juices
from the plants and secrete large quantities of sticky and

* glistening honeydew, which gives rise to the development
of an unsightly black sooty mold. Severe ?gfestations mgy
‘also cause defoliation of host plants.

DESCRIPTION: The adult.male and female are tiny
four-winged insects, snow whité and appro lmately 1/16"

long. The mature ‘egg is black, elliptical afid attached‘to
th unders1d,e of the leaf by a short stalk. The newly-

ha nymphs or crawlers .are oval kﬂat and greenish

Life-stages of whitefly: a, egg; b é}aw/en' ¢, nymph,; d, pupa, side
..,VieW' e, adult. .

[y

yellow The crawler is the only nymphal stage capable of

moving. The nymphs once settled do not move. They are
scale-like and a transparent greenish-yellow. Pupae are
characterized by a plump body, conspicuous red eyes, and
a body wall with perpendicular edges. They fare .often,
ornamented with waxy, thread-like projections.

LIFE CYCLE: The female lays from a few to’20.or more
eggs in a circle on the underside of young leaves. Asthe
eggs reach maturity, they turn from a creamy white to
black. In approximately S to 10 days, the eggs hatch and
crawlers emerge. The crawlers move a short distance from

I
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. later.
" days of emgrgence:

4

atefling_site and/then settle to feed. With the first
molt, the crawler loses its legs and therefore its ability to
move ffom the feeding ‘site. Pupatién occurs after three.
addit¥mgl molts. The wingéd adults emerge a week or two’

e adylts are capable of laying eggs within 3 to 7
The whitefly. is not known to
overwinter.out of doors in Massachusetts.

CONTROL: The whitefly is mainiy a greenhouse pest
and major outdoor outbreaks often originate from infested
greenhouse grown transplan/s
should therefore begin in the greenhouse and transplants .
should be properly inspected and disinfested prior to
‘moving them to the field. .

WIREWORMS .

Several species may injure vegetable crops.

HOSTS: Corn, potatoes, and many other vegetable
ctops and root crops, small grains, grasses, weeds, etc.

the ha

PN

-.species are soft 'and white t

L : . Wireworm /larva. o

DAMAGE Seeds may fail to germmate, as the larvae
eat the seed germ. Seedlings are also attacked, resulting in
thin and patchy fields. The worms also bore into the
underground portion of the stems of transplanted crops,
stunting” and weakenjng them. Root crops such as-
potatoes, carrots, etc., may be seriously damdged by the
tunnelling action of the worms.

DESCRIPTION: The larvae, - are smooth - wire-like
worms, . usually¢ 4" to 1v3" long. larvae of some
;} yellownsh thle others are

* dark brown and hard They all have strong mandibles and "

Wireworm adult and larva.
-

Proper whitefly control -’

# -

‘cultivated fields.

\
o \
-

L

3 pairs of short true legs. The adults are browmsh gray or
ngarly black beetles, very streamlined and about ¥;" long.

They have a snapping structure on the ‘ventral snde o
“ enabling them to flip themselves over when placed on t

backs—hence thé name ‘‘click-beetles’:

LIFE CYCLE: The eggs are laid singly 1" t[r6 deépin
the soil in the spring. Hatchmg takes place'in 2 to 4 weeks.
Some species have a long life cycle and . may remain in the
larval stage for S to 6 years Before pupating. Thete is much
overlapping of generatlons so that all developmenta[

stages and larvae of many snes,may be found in'the soil

at any one time.

CONTROL: Wirewormsare becoming more common'in,
Whether or not - this is due to-a
diminished use of pesticides with long residual life remains

“to be ascertalned The long life cycle of these pests miakes
them less likely to develop resistance to pesthldes o

.Generally speaking, they are more prevalent in’
undisturbed fields previously in forage, grasslafid or in
crops with long rotation periods. Sandy soils are more
favorable to their development. It is’ hlghly ‘ddvisable to
ascertain the level of the larval population in relation to a:
given crop prior to the application .of pesticides.
Indiscriminate use. of pesticides to soil may create a
biological vacuum favoring’ the buxld -up. of other

destructive pests.

PESTS OF SPECIFIC CROPS

ASPARAGUS
ASPARAGUS BEETLE,

Criocerus asparagi (Linnaeus)

HOSTS: Primarily asparagus. :

DAMAGE: Botl the adults and larvae may gouge out

portions of the growing tips of the spears, rendering them
unfit for sale. In addition, the adults lay unsightly black

. eggs oh the spears which are difficult to remove. The insect

" band down the middle, with lateral bands extending into’ .

may also attack the fern of old and new plantings. SR

V Asparagus beetle, en/arged a,adult beetle; b, egg, c, young /arva

d, larva; e, pupa. 3
DESCRIPTION: The adult beetle, .‘/4” imfg, has a blue

yellow areas. The blue band often overtakes the yellow so

as to leave only yellow spots (see Ylustration).
ddish. The slate black

grub-like larvae are .I/3
dark gtey, with black heads.

5. T
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LIFE CYCLE: The jsparagus beet]e overwinters as an
adult in rubbish, un

Placgs, emerging to lay eggs about the time asparagus
{§ are being cut for market. The eggs hatch in a week.

“ spear
The larvae feed for approximately two weeks before
- dropping’to the grQund to pupate. New adults emerge ten

days later. Two or'more. generatlons may occur each year.
CONTROL: Control of the asparagus beetle is seldom
J"necessary in New Eng]and but strict vigilance for the

possibility of outbreaks is suggested in order to app]y'

proper control measures.

- ASPARAGUS MINER,

Ophiomya simplex (Loew) ; )
HOSTS: Asp;}agus and rélated, plants. ..
DAMAGE: The larvae mine up down the

asparagus stem near the base of the plant. Thby may girdle -

the plant, causing’ the foliage to yell and diz

prematurely. This injury may also favor the ¥ntry of soil .
the plant.’

DESCRIPTION: The adult is a small, metallic black {ly . -

. inhabiting pathogens into the stém and crown

about 3/16" long. The larva is a typical maggot, small,
and white. Pupation occurs in the hardened and
contracted larval skin or puparium. ‘

Asparagus miner: adult fly, a, b, and- c)garva with thoracic and anal
spiracles; d and e, puparium, f, secx/on f asparagus showing injury.
LIFE CYCLE: The insect ,overwinters as a_pupa in
tunnels made by the larva under the epidermis’ of the

+ asparagus stem. The flies appear in late May and lay their

eggs beneath the epidermis of'the asgaragus spears néar or -

below the surface of the soil.; The eggs hateh in 2 to 3
weeks and thé larvae feed for. about the same period of
-time before pupating. In Ju]y, the" new adplts emerge and
give rise' to the second- generatlon There are two
generations per season, the second endmg wrth -the
‘ overwmtenng puparia. RRR
CONTROL: This insect may favor the spread of stem
" rot of” asparagus and its control.may become necessary in
new asparagus beds. Chemlcaf means of control remain to
be evaluated. At present, the' destruction of infested plant
parts in late fall, when feasible, may “help e]lmmate most of
the hibernating puparia. :

-SEE ALSO: Cn .
Cutworms, page 6. S (4 R A
) Japanese beetle, page 12 07 o
Wireworms, page 16. "~ + .
o BEANS
BEAN WEEVIL,

Acanthosceltde\ﬁobtectus (Say)
HOSTS: Beans, white and kidney, lima beans; cowpeas,
peas. Mainly a pest of stored sceds .

K]

Q

er bark afid in other protected .

‘DAMAGE: This is prlmarlly a storage pest, ‘ﬁusmg
. partial to complete destructlon of the infested seeds. In®
contrast to the pea weevil, more thaf¥ one larva of this
weevil may ent~r a'single seed and riddle it with holes (see
illustration). ..ic pest continues to infest seeds in storage.

) Beans injured by hean weew/s [note mu/t/p/e holes in smg/e seed).

]

rly square, 1/10"

DESCRIPTION The adults are n
long and 1/8" wide, brownish black{ with lighter linear
markings on the short wing covers. The white larvae are
thick bodied, curved and legless, excepy in the first instar.
Eggs are whrte and gval. -

Bean weew/ a, beet/e b, larva; c, pupa

>

N

/

LIFE CYCLE: The ferrale can lay over 200 eggs, usua]ly_ '

.on stored seed. After hatchmg the larvae enter the seed to

feed?&or two week$ to six months or longer, depending
upeh the storage temperature and humidity. The pupal

" stage is passed in the seed, the adult emerging 2:to 8 weeks

latér. Breeding will continue steadily as long as there are
seeds left in storage and the conditions are favorable.
Northern temperatures do not permit the outdoor
overwintering of this insect. Sporadic adult ‘penetration of

o

ftesh pods may.occur in home gardems. They leave small.

brown spots on the pods ‘and the larva¢ feed on the seeds,,
CONTROL: Use weevil frée and sojind seed. Fumigate
Yeed lots with an appr

weevil-free areas. (Heat

limited to lots ased for food )

eatment of seed shou]d be

\

MEXICAN BEAN BEETLE, ) S
Epilachna varivestis Mulsant
HOSTS Bush po]e, cow, soy, ]lma and kidney beans,

some forage ¢ psmqﬂ weeds. . .

oNed e

fumigint./Store sound seed in -
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/o DAMAGE: ‘Bo\h larvde and adults feed an the foliage,

producing skeletonized foliage. A l]eavy attack may cause
- +death of plants.
‘ "DESCRIPTI N The yellow to coppery brown adult is
{7 similarin shape to the lady beetle but larger in size (4" in
‘length). It has 16 black: spots in 3 rows across the body.
Jhe pale orange elongated eggs are laid® like those of the
}ady beetle, in clusters of 40 to 50 or’ more, on ‘the
T undersrde of the leaves. The young larvae are yellow to
range. and covered with. branchnﬁg and . black tlpped
\ spines (see illustration).

Mex:can bean beet/es feed/n;} on’ the undqmdé of 8 bean /eaf
- Clockwise from upper right; adult, ptypa full- -grown’ ‘larva, eggs,
/arva /mmature larva.

LIFE CYCLE The adult beetle usually overwinters
~" among plant remnants on the ground, generally becoming
{ctive in tl)e North in late May or early June, when the first
eggs are laid. These hatch in about one week. Dependmg
on weathet conditions, the larvae will mature in 20 to 30_
days. Pupation takes place on the underside of leaves and”
lasts about 10 days. Two or more generatlons may occur
each year. \ ' .

CONTROIx Quick growmg varieties of green-zbeans may
sufter less injury.” Remnants of crops should-be plowed

under soon after harvest, especially in the fall. Chemical -

~control is often warranted ~
SEE ALSO:. . - . ..
Aphids, page 5.
Cutworms, ‘page 6.
Leaf miners, page 10. /
Mites, page 11.
Potato flea.beetle, page 38.
Seed corn maggot, pag_e 31.

Six;spotted leathopper, page 12.
Tarorhed plant bug. page 13.

Wireworms, page 16.

. "CABBAGE, CAULIFLOWER

. RADISH, RUTABAGA,
. TURNIP AND BROCCOLI
- CABBAGE APHID, : .

Brevicoryne brasszcae (Lmnaeus)
HOSTS Cabbage turmp, broccoll and other crucifers.

;

¢

DAMAGE' Large colonies may/cauze curlmg and
crmklmg of leaves. Honeydew secretion may .givé rise to
copious $ooty black mold. The mere presence of this inseat *
may render sprouts and broccoli unmarkétable.

DESCRIPTION AND LIFE CYCLE: The adult found
‘on crop plants is generally wingless, greyish*green, and

» covered with a powdery waxy secretion. This aphid may

‘have seyeral generations from April' to- October. ‘It
overwinters in the egg stage. A female may lay 80 to 100

living young.
CONTROL: This species is olten kept in, check by

' parasites (determme the incidence of whitish jellow

leathery aphids, often showing the exit hole of the parasrte)
~ %nd by predators.. Select varieties resistapt or toleragt to
this aphid. Chemical control may bjclome ~necessary
during wet Summers.: '

CABBAGE LOOPER, ",\

' Trzchoplusza ni (Huebner)

L.

o . 18
. A - ’ R .

e,

HOSTS: Cole crops in general, tomato, lettuce, potato,
c‘eler-y. etc. and a number of weeds and ornamentals.

- DAMAGE: The young larvae feed on the undersides of
leaves. Larger larvae feed more to the center of the plants. _
They feed voraciously from the edge of leaves inward and
between veins as well, making large ragged hales in the
foliage. They damage saleable parts of plants and foul
them with excrement.

DESCRIPTION: The round greenish white eggs are
smaller than a pinhead and ridged. The larvae are light
green caterpillar with white strlpes up to 1%4" long when *
mature. Instead of the five pairs of club-shaped prolegs
typical of caterpiliars, they have four palrs on the hind end
‘of the bo{y and for this reason “loop” when moving.

n "

Cabbage looper: a, adult ma/e b egg, c, /arva [note /oopmg
position]; d, pupa in coon y N

The pupa is copper colored and enclosed in a loosely
woven cocoon attached to a-plant or debris. The adult id’
mottled greyish- -bjown moth ‘with a wing span of 1¥4""and
a silvery figure 8’ in the middle area. of each of the front_
wings (see illustration).

LIFE CYCLE: In Massachusetts, the ldrva of this insect
is found on cabbage usually along with the imported
cabbage worm and the diamond back moth. In contrast to
the latter two pests, the looper does not hibernate in New
England. The adults migrate yearly from southern areas

: . I's
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~ winter, temperatures do not permit hi

™~

: spreader stlckers should be added to most

and are usually present in Massachusetts\n late July They
deposit eggs mostly &t night, singly and on“the outer leaves

of plants. The young larvac hatch 4 to 5 da s later. They

Two to three generations can occur. in )

inseet in the ) orthern areas; howeve
may be enc etkd in greenhouse
CONTROL: "This insect Thas becoime resistant' to a

" number of pesticides. Bacillus thuringiensis preparations

are still effective against the larvae, especially when used
in combination with’ contact ‘insecticides. Surfactants or
.spray

tormulatrons to improve plant coverage. Vjra]

L preﬁaratlons for larval COntrol afe being evaluated.

.
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CABBAGE MAGGOT . ;o
Hylemya brasszcae (Weldemann) ' ' \
'HOSTS:Cabbage, turnip, radish, and other cole ctops."
‘”‘DAMAGE The larvae (maggots) feed on the tap roots, |
storage roots and stem of the host' plants. The infested
tissue becomes riddled with . tiinnels excavated by the
maggots. The entire underground portion of the plant may
become honeycombed and rotten. Seedlings

transplants may easily be killed by the maggots. Older

ctiye’ pop‘ulations

and’ A\

4

Cabbage root severely injured by the cabbage maggot. Two /arvae :

and a pupa are shown.
plants may be severely stunted in their develo ment £nd
show severe wilting during warmer hours of the day. The

“infested plants usually have dull looking foliage. Radishes

and turnip storage roots, although not killed, are rendered -
unmarkt:tablezby t teedlng tunnels of the maggots

2

- The cabbage maégbt fly.

Aruitoxt provided by Eic:

-

: - L TV

. should be pr0perl

-

o DE; 6RETION The whlte maggot is 1/4 to 1/3" long,
blunt at the rear end an pomted at the head. THe-brown
pupal case (pupanum) the size of a grain of wheat. The
adilt is a dark,ashy grey fly, V4> ¥ong, with black stripes on
. the thorax. It resémbles th%éu‘ge fly but is smaller and
quncker ig its movements&The eggs are elongated and
. yetlowish white (see illustr s). . .~

LIFE CYCLE: The insect overwinters as a pupa buried .
1" to 6°" deep in the soil. In Jate Aprxl and May, the fly
emerges, - mates and deposnts eggs at-the. base of field
transplants or of seedllngs in seed beds (see 1llustrat10n)
Hatching takes'placein 3 tg 9 days The larvae feed for 20
to 30 days and pupate usually in the soil surrounding the
host plants. The adults emerge ip 10 to 14 days, usually in

July August The high seasonl temperatures at this time
.are usually less favorable to the 1nsect A fungus disease

September and October. These late maggot populatlons

may cause sevére injury to late planted rutabagas and

‘urnlps and give rise to most of the overwintering pupae.
Outbreaks of maggots should also’ be expected on"late
planted cole crops and jn mid-season if ¢ool and humid
conditions prevail.. .
CONTROL: -ﬁllmm tlon of crop refuse, especially of
root crops, and‘f wil hosts such as mustard may prove
valuable. Rotation with non-host crops, when feasible, is
-also helpful. The selection of varieties of cole crops
tolerant or resistant to the maggot is strongly suggested.
Good soil fertility favors plant recovery from maggot
injury. Chemical cofjtrol measures are often necessary to
- protect, cole “crops frqm the ‘maggot. The applications
timed to .prevent serious maggot
outbreaks in seedling beds, on transplants, and in direct
seeded fields. Proper surveillance, preferably by means of
traps, will detect/ pgaks of fly emeigence, while the
experienced eye w1ll dbtect the egg?,khg:eole crop fields.
Proper volume of’ drgnching formfulations 6f pesticides.
shoul be aimed at thd base of the plants with the intent of
Gratih ihg the surroungding soil down td’the toot ball. The -
required volume of forfnul®tion may range from 100 to 300
gallons per planted atre. Granular formulations of avail-
- able pesticides have thus far provided a lesser degree of -

- maggot control.
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DIAMONDBACK MOTH, N ‘
Plutella macultpenms (Curtls)

HOSTS: Cabbage, broccoli, capllﬂower, and other
related crops and wgeds.

DAMAGE: The caterpillars feed on the under51de of
leaves, making small holes which roduce a shot-hole
effect. on the foliage: In dry seasons, they become
abundant enough to cause serious’ damage This insect is

““uisually found on the host plants along withrthe cabbage'
looper and the imported cabbage worm.

DESCRIPTION:: The adult female is'a small greylsh_':

. moth about 1/3" long, with folded wings flaring outward
and -upward’ at their postetior ends. In the male “(see
r"l‘llustratlon), the folded wing} form a row of three

The diamond back moth: a, male moth WIth wmgs folded b, eggs;
K larva; d, pupa in flimsy cocaon.
a short hop from plant to plant. The yellow1sh white gggs
are very ‘small and round, laid singly or in groups of two to
“Three on the underside of leaves'or on stalks, The mature
" larva is 1/3” long, pointed at both ends, pale greenish
yellow with scattered black hairs over the body. It wriggles
‘rapidly when disturbed and upon dropping, it hangs bya,
silk thread. The‘greenish pupa is enclosed in a fine,
‘gauze-like cocoon (see 1llustratlon) fastened Jto the host
plart.

LIFE CYCLE: The moths probably overwinter in
Massachusetts. Egg laying begins in the sgrlng The eggs
hatch in a few ddys and the larvde feed and complete their

elopment within 10 days to 2 weeks. The larvae then
loose gauzel}ke silken cocoon and change to pupae.
_The{moths gmerge within a week.. As many as seven
rations may occur at hlghsummer temperatures.
CONTROE= See infported cabbage worm for- control
suggestlons . > )

IMPORTED OR CO} |
CABBAGE ‘WORM, Pferis rapae-(Lin'naeus)
HOSTS: Cabbage, broctoli, cauliflower, brussels

K sprouts, turnip, radish, kale, lettuce, etc., sweet alyssum .
.and weeds of the mustard famlly

’
»
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C

+attached by silk strands to
* locations.’

* the undersjde of the leavgs.

The adults emerge 10

DAMAGE: Larval feed1n riddles the leaves with large
and irregularly shaped holes} The larvae may burrow into

d

Imported abbage worm: a, adult ;emale b, egg seen from abov.
and from side; ¢, larvs; d, naked pupa suspended by a silk stran)7

DESCRIPTION: The larvae are i/éry sluggish, dark

velvety green worms. They are 1'2” long, with five pairs of -

abdominal prolegs in addition to three pairs of anterior
. legs. The adult is the white butterfly tlnged with yellow
and hav1ng several black spots on the wings which is
frequently seen flying in dayllght hours in and near fields
of cole crops. The pupa’is greenish brown, naked, and

The yellow1sh egg, slightly elongated and
marked W1th ridges,

s attached to the host plant at one
end. * K

LIFE CYCLE The: pest overwintefs in the pupal stage
on or near.the host plant. The adult emerges ingearly
spring. While flying in daylight over th effields, it alights
occasionally to lay its t1ny yellow eggs singly, usually on
o P atch in 5 to 7 days.
The larva feed for s" t fifteen days and then pdpate
gays later. There are two to three

Rhe- €
e v

generations™ per yeays
populations occye<fi July and August,
larvag of the cabbage looper and the di
(Compare the appearance and hablts of the larvae of the
three pests.)

CONTROL: Baczllus thuringiensis may- prowde good
control. Che!mcal control may be required in mid-season.
Proper covetage of cdle crops with spray formulations nfay
be greatly'improved by means of surfactants or spreader
stickers. Uniform spacing of plants. withiri the row and
~between adjacent” rows greatly facrlltates spjay operations

oﬁen joined by the

" and assurq‘s\umformlty of appllcatlons Goo weed control

is also important. \

SEE ALSO: = .

Cutwortns, page 6 & Los
&2 . -
on o -
i R A

=

Jle host plant dr other sheltered -

in thegnorth. The heaviést larval_

ond back moth. -

-

the saleabkgarts of thé host plahts, Excremqnt may stain
“edible part®and fragments may reduce the ‘mal'ket quallty >
i of brocceoli, sprouts, etc. T .
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" CARROTS, PARSLEY,
.. PARSNIPS -

CARROT RUST FLY, Psila rosae (Fabricius)
HOSTS ‘Carrots, parsnip;.celery, parsley*and dijt. ”
DAMAGE: The . Sﬁiggols burrow into storage’ roots,
lmpamng market value with their rust colored tynnels.
fie root system of young plants may also -be injured.
. Drooping, discolored foltage .indicates heavy maggot
feeding. On celery, the maggots destroy n‘tany of the
smaller roots. )

o~

Carrot rust fly mjdry
DESCRIPTION The adult is a sh 3 black y less than
- 1/5" long, with a yellow-brown hedd and yellowish legs.
The eggs are tiny and white. The slender yellowish maggot
is 1/3” long and pointed at the front end. The brown
puparlum is about 1/5" long. °

- LIFE CYCLE: The winter is passed as a puparium

buried in the spil where the host planis were grown. The
adults emerge in early to mid-May and deposit their eggs

singly or in group§ on the host plant or on the adjacent )

soxl The-maggots hatch S to 7 days later and feed for 3 or4
weeks, then leave the roots and change into puparia in the
soil. The newfadults appear from mid-Jily to early August
~ and lay the eggs of the second generatlon The"cycle of the- -
. second generation ends with the overwmtermg puparia. In

,some areas, a third generatlon has been reported '

-3

DA

L [y

™~ ~
CONTROL: Rotatlon of crops zlay help, ptovided the
new fields are s far as. possible from prevxously planted
areas. Deep plowinggn fall or very early spring will aid in
the destruction of overw1nter1ng puparia. Delaying seeding
to_avoid sprln egg laying and harvesting the crop early in. -
July before/the mergence of the first generation flies may
v /h‘elp' avoid i to’ crops. The* August-September fly
%op atnon remains to be contended™With antd the
aggots ofthi ge{leratlog may continug to,lnjure c:&rots'
even aftet harvest unless promptly placed in cold.storage '
Chemical control may prove practical and economxcal in
endemic areas, provided that the applications_aré timed
accordmg to the local tﬁ]awor of the pests.

B

A

CARROT WEEVIL, r
Listronotus oregonensw (Le C‘onte) '

HOSTS: Carrot, celery,. parsley, parsnlps dill, wxld
carrot, plantain and dock, L

Damage to carrots clused by carrot weew/ /arvae

DAMAGE Larvae tunnel into the storage roots of the
host plants, causing direct damage and favoring the
entrance .of pathogeps. The m]ured roots are ragdered
unmarketable (see 1ﬁ{llstratlons) ,

* DESCRIPTION: The egg is yellow when first lald but
turng almost black before hatching. Larvae, about -'4”
_long, are slightly curved ¢"'C’’ shaped), legless and white to
dirty white. The white pupae are slightly longer than the-
larvae and possess stiff spmes The adults are nearly V4"
~long, black witlt-a coverihg of tan scales. Dark scales for‘}
three faint stripes on the thorax and a mottling pattern on.,
the wing covers.

LIFE CYCLE: This pést overwinters in the adult stage.
under crop residue or in woody areas adjacent to fields,

. etc.-They become ‘active during the month of May*and
* . ‘migrate by crawling to the host plants. Theinsect rarely if
ever flies. Egg laying begins in May but in MassZchusetts
the heaviest egg laying perlod is during the first-2 weeks of

June. Eggs may be laid in the crown of the seedling, in the

. leaf petiole or in the portlon of the carrot root immediately

" below the petlole attathment area. The larvae emerge

approximately 6 days later and enter the carrot root where

they teed for almost 2 weeks. Pupation occurs in the soil’
_i7and _the new adults emerge ap,pt’ommately 9 -days’ later.
““The” complete life cycle lasts an average of S0 ‘days.

Normally, only oné corhpletesgeneration devﬂps in this

area. ending with the hibernating adults. A artial second

generatlon may develop on late planted cal rots.

)

-
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Carrot weevil: a, adult; b full grown larva; ¢, egg cawty in carrot leaf
stock; d, sect/on eb(posmg eggs; e, pupa, dorsal view; f -pupa,
ventra/ view. [A. M. Boyce

CONTROL Since the weevﬂ has rarely been seen to fly,
crop rotation in areas,of suspected weevil hibernation or of

previous infestation may be beneficial. ‘Removing
carrots from cultivated areas is highly advisable.

Gull

- Chemical control may be(c%nﬁned to the periphery of..
fields to provide a barrier to adult ‘migration from known ,

_COMMOlé\ARMYWORﬁ ey

. overw1nter1ng quarters D1rect treatment of crops when .

. Carrot weevil 5995, degosited at crown of seedling.

-necessary, should be timed accordin 5g to the local behavior
f

of the beetle and receptive stage
crop. The foeal entomologists will provxde the necessary

. information for proper timing of apphc&tlons .

-
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S W1re€vorms, page 16. o B

SEE ALSQ: LT
_ Onion thrips and other spmemes, page 36. '
* Six-spotted leafhopper, page 12

Aruitoxt provided by Eic:

development of the . -
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} A “, ? ( .
CORN (SWEET) |

Pseudalétia umpuncta (Hawetth)

- H.USTS All Brass crops ~cotn m partlcular some
legu and a large number of weeds.”
E%(AGE The insect is a heavy faliage feéder in spring

. and ‘early surr[mer- Datfiage wdudlly begins at the side of a

field and .can spread quickly tb the &ntire. plante‘dparea .
Ibefore the farmer becomes awa‘re of the mfestatlon Th
ommon armyworm  like. the ‘stag]k borer 'causes ‘heavy
damage to and foullng of the com whorl; h%yvever the-

Larva, frass and damage of a, common armywormand b, common
stalk borer. .

common armyworm does not tunnel into the stalk. Often,

armies of undetected larvae move from area to area as the

food supply becomes depleted. On corn, th¢ larvae of this
‘insect- are found simultaneously with those of the stalk

‘borer and of the first generatign corn borer. It is 1mpbrtant

to. learn to differentiate be%een these larvae and t

become familiar wrth thelr habits and the type of plant
1n]ury they cause.; -

! 4

;. . - ~

+ L - -

Common\wmy'v'var‘m adu/t :

SCRIPTION ‘The mature larva is 1%4"* long,.

4 greemsh yellow to: Brown, with“2 dark, almost black

longitudinal stripe along each side and a,broad stripe

down the back. Thiggripe has a fine, light colored broken
oo ,\ . '

T s
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lme running down its center (See 111ustrat10n) The head is
\pale -brown with a green tinge, mottled with dark brown.?}
- The brownish grey.adult has a wingspan of 14", with a
"_ ;tiny white spot near the middle of eich lgront wmg\and a -
dusky outer margin on the hind wings"(see ‘llustration). '
The adults are strong night flyers dnd may -mlgrate for
many miles svhen aided by prevailing-winds. [ ) )
*  LIFE CYCLE: Inv Massachuse thé common
armyworm overwinters either as'a nearly mature larva or
“as a- pupa;. These two stages are s ted in the soil, in.
clumps of _grass o?un,der liprer~"Adult emergence, egg
laymg and’larval feeding bgin in the sprifig. The white
- €ggs; the size.of a pinhead, re deposited.in massesjor rows
/V(,ishaded parts of plans. Ope female may lay 500 or more
eggs. Small g7neen1sh:caterp'fliars hatch’in 8-to 10 days. Tt
takes 7-to 8 whkeks for the insect to develop from egg'to | ‘. Jall armyworm damage with. larve. )
) ?}?:lst ;I;:erfxla}é;gzéﬁsiiﬁ:g::{g:rsy:?: &?ﬁ:ﬁr{- .yellow’ strlpe splotched with red. These larva; can be‘
destrEctl\i to vegetgble r:)Irops ind particularly corn, 1Sn. , dlstmgulshed from the larvac of the common armywormy
Massachusetts < The ‘reader should compare the R by the presence of an inverted Y-shaped suture on- the
. front of the usually black head "(see illustration), by the

chargcteristics and life cycle of this,insect with tht:)se of the . more slender and darker body, and by the longer hairs
gllll (a)lr::!)rr,w (c);r::: ;;:)(c))l;'?:re%vrlmgzmarioﬁl?ooz:st:;kbe dorler:‘ ?l?:: * arising from prominent black- tubercles. In coatrast to the -
manupal ' ) /fall alrm%/v:/sorm the larvaekof thebcorn eir»;cl)rnllc mla:y r?nﬁe ’

. o in color fr m green to pink to a rownis ack when fu -
S CONTROL Sﬁasoﬁ'al condmons, ~ predatops  and own. The head of the éarworm larva is reddish broWr}; e
, arasites may" influence the sevetity of the armyworm with paler patches and the Body is large and stout. The -

., * infestation in sprmg early summer. As-a rule, the infesta- a ult-moth of the fall armyworm_has a wingspan of about
tion orlgmates in grassy areas surrounding cultivated -1v2". The hind wings are greyish white and the front pair
fields or in weedy areas within the fields. These areas darkxgrey, mottled or varlegated with lighter and darker
should be watched carefully during the spring and early splotches. A corisiderable variation in coloration may

* summer menths to deteet the caterpillars before they occur among adult populations. ,
reach the destructlve migratory’stage. The top growth of ) - . o -
the host plan&fhhould be parted at random and the lower

. growth examined carefully for the pré\sgnce of the tiny

" green worm. The whorls of the young corn plants should - )
be inspected for damage and the presence of larvac. Strip -

- application of chemicals to grassy areas surrounding the .
fields majybact as a barrier against the migration of the
worms to planted fields. Surveillance for outbreaks may b
complemented by monitoring the number of the nigkt ‘
flying moths attracted to light traps. On corn the: chemeg K
control measures against the stalk ‘botér and Ist
generatlon European corn borer are also appllcable to the
common armyworm .
' FALL ARMYWORM, * \ s .
Spodoptera Sfrugiperda (J.E. Smith) A
 HOSTS: Usually corn and’ many%ther vegetable crops ) - 1 "
. as well as forage crops such as alfalfa, clover, etc. . e l‘i [[ \ .
'DAMAGE: The fall armyworm is a seribus pest of corn “ I n : |ll|| i ol

m the Northeast, dccurring mainly in late sumiper to, f?ll_ L | L i |
Whorl and ears of corn can be extensively damaged b he . - : ‘ g
larvae, which when found in corn ears, ayl"e often cont{lsedu,_{ . fegsof the fall armywo:m .

* with the corn earworm. The damagetothe whorl is similar . LIFE ’CYCLE ‘The fall armyworm is not known to
" to that of the common armyworm. It'is important tolearn overwinter in any developmental stage in areas where the
the seasor):%occurrence of various species of caterplllars \‘\gm’und freezes; therefore, all infestations occurring in the °
.on corn in thf.‘ Northeast. : . 'northern areas are mainly due to summer migration of °

DESCRIP‘I(ON The full grown larvae vary irf color _"‘adults from ,southern areas. They lay the longitudinafly
"from light* tan or green to nearly black. They haye three - ribbed. white eggs in Clustérs.on plants and non-lifing
yellowish- -white hair lines downjthe' back from head to tail. .  objects. Theyhatch within 2 to 10tdays. The larvae f %
On thé sides, next to the outep/yellow lines, is a wider dark apprdximately 20 days before entering the soil to ;
stripe and next'to M an e¢fually wide; somewhat wavy In Massachusetts tj;ere is only one generatlon be 'nmng
) : RS : 2'% : ' /ﬂ’/
5 . o
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in 1a6€ July, often coinciding with. the appearance of the
gorn earworm and thc second generation of the Europcan

corn borer. . s
CONTROL: Clean cultivation is of lmportance ‘Weeds

surrounding growing areas may attract the fall armyworm
and constitute a major source of infestation of Cultivated
crops. ‘Chemical -control ‘measures against the corn

carworm and the¢ second generation European corn borer
‘are also applicable to the fall armyworm. :

Adult billbug and its damage_ to corn fo/iage‘

'CéRN EARWORM, Heliothis zé: (Boddie)

HOSTS: Sweet corn, beans, lettuce, alfalfa, clover,
vetch, tobacco, geranium and several other crops, orna-
mentals and’ weeds. When found on tgmatoes; it is known
as the “tomato fruitworm”. In the Northeast, it is.
considered ope of the most serious pests of sweet corn.

Corn earworm. £gg; early and late instar larvae.

DAMAGE: The larvac feed in the corn ear, devohring
mostly the apical kernels and fouling them with frass. The
voracious larvae may also destroy the corn silk before

pollination is completed but are rarely found feeding on .

the foliage of corn in the Northeast. On tomatoes, the
larvae bore into the fruits, on beans they feed on the
foliage #hd pods. Due to their cannibalistic instinct, the
larvae are usually solitary. =

~ 0

Q

Aruitoxt provided by Eic:

DESCRIPTION: Fullyzgrown larvae are stout, aboyt
JY24t0 2" long and vary in color from light green to.pigk

-| “*and from brown to almost black. They have a yellow hedd

*and light and dark strlpc.s -and bands running the length of
the,bodyy The body is hghtcr on the underside. The St;,l,p/’/
ih the m > of the back’is’a double line. The hairy.add

stout adult nidths are strong fliers and are capable of long

- migrations. They are light buff to reddish brown, with

been caught at high altitudes in aerial surveys.

irregular dark lines, or bands and often with a black spot
ncar the posterior margins of the torewings. They have a
12" wing span. The round’ yLllow eggs are half the size of
a pinhead and are strongly ‘ridged lengthwise. They are
deposited singly on fresh corn silk or on foliage, tFuit, etc.
The reddish brown pupa is about 1" long. See illustrations
of life stages and learn to differentiate them from those of
other related pests of corn.

LIFE CYCLE: The corn earworm overwinters as a pupa r

2 to 6"vbelow the soil surface. Although there are some
indicatioris that “the pupa may survive the winter in
Massachusetts, it is generally accepted that most of the °
adult populatlon migrates to the Northeast mamly from -
southern regions. The adult is a very strong flier and has

W

Corn earworm egd attached to sweet corn silk.

The established adults fly at dusk and are usually

. caught in light traps beginning in mid-July in southern

24

Massachusetts. The eggs are laid singly on corn silk and
other plant parts. The female may deposit 1000 of more
eggs during her life span. The young feed voraciously for 3
to 4 weeks before entering the soil to pupate. Development
from egg tq adult requires about 30 days in midsummer
and longer in autumn. There may be 2 overlapping
generations in the North, endmg with the overwintering
pupae, whose ability to surv1ve the winter in the Northeast
is still unkﬁo

CONTROL: Preventatlve chemlcal control of this hlghly
destructive and prolific insect is commonly carried on in
sweet corn fields in the Northeast as soon as the first moths
are found in monitoring hght traps or when the first eggs
are detected on corn silk “in the southernmost regions.
During perivds of major infestations, repeated
applications of pesticides at 48 hour intervals may &come
necessary to protect corn ears. Pest anagement

- methodologies for the. control of this pest are being

developed accordmg to local conditions.

The reader is advised 4o become familiar with the .
illustrations and descriptions of other pests of corn .
provided in this manual.

pre ’
o e
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CORN FLEA BEETLE OR.
BRASSY FLEA BEETLE,

Chaetocnema pulicaria Melsheimer

HOSTS: Corn, sorghums, small grains, grasses, etc. , -
DAMAGE: The feeding of the adult causes elongated ..
yellow stripes in the green portion of the leaves (see:

-, illustration). Severely damaged leaves look bleached. The
beetle is the major winter reservoir and vector of Stewart's
wilt disease or bacterial wilt of corn. The overwintering

bectles may transmit the disease to 2 to 3 week old corn’

seedlings. The severity of the disease usuaily depends upon
the varlety of corn and the number of beetles that
overwinter successtully

<

Corn flea beetle.

DESCRIPTION: The bronze colored adults are
roundi%h, about 1/16" long, with dfstinctly enlarged and
thickened hind legs (see illustration). They jump when
disturbed. The greylsh white larvae are small w1th brown‘
heads.

LIFE CYCLE: The beetle overwinters in the adult stage
A larger number usually are able to overwinter when the
sum of the mean temperatures for December, January,
and February is about 100°F (37-38°C). The adults
emerge in the spring to mate. The eggs are laid mainly on
the ground near the base of the host plant. The larvae are
root feeders. There may be 1 to 2 generations per season.

CONTROL: Clean cultivation is important since the
beetles also feed on many weeds. Late planting of corn and
the selection of wilt resistant corn hybrids will decrease

losses from. Stewart's wilt. After mild winters, chemical

control may be warranted on young plants from spring
_ through ".early summer to diminish. 'bacterial wilt

_transmission. - o .

CORN LEAF APHID, .
Rhopa10s1phum matdts (Fltch)

"HOSTS: Corn. barley, mlllCt and other wild and

cultivated plants of the grass family (Graminaceae).

DAMAGE: A major pest of sweet corn in*Massachu-
setts. This aphid colonizes the tassels and upper leaves of

ERIC.

Aruitoxt provided by Eic:

- the plant, as well a(j‘lag leaves of ears. Leaves may show
yellow mottling to reddish patches of discoloration. Ears
and flag leaves of ‘infested plants may be covered with
honeydew and sooty mold, thus rendering the crop
unmarketable. Heavy honeydew on silk may also interfere
‘with proper pollmauon The corn aphld is.a wector of the
maize’dwarf mosaic virus and other viruses.

DESCRIPTION AND LIFE CYCLE: Members of the
colonies of this aphid are greenish blue. Both winged and
wingless females are usually present. This species is -
thought to be a southern migratory pest. The

: over’&vmtermg cgg stage has not been found in Northern
areas.

CONTROL: Chemical control of this aphid may
become necessary in mid-season. The maize dwarf mosaic
may be controlled only by means of resistant or tolerant
varletles if and when avallable

) EUROPEAN CORN BORER, . :
Ostrinia nubilalis (Huebner) - T '

-

HOSTS: Corn, potato, pepper, bean, celery, and several
other vegetable crops, chrysanthemums, gladiolus,” and
other ornamentals. Sevéral weeds such as plgweed
ragweed, goldenrod, etc.

DAMAGE: This is the-most important pest of corn in

' . Massachusetts. First generation (June-July): As a rule, the
young larvae of the first gegratlon cause light damage to

the foliar whorl. Later insgars penetrate the tender stalk,

’ Damage to tassel and ear of sweet corn causéd by European corn
" borer: |Note holes and frass on damaged areas.] '

causing tassel breakage and weakening of plants‘f Some of
rvae may also penetrate into the corn ears, either
gh the shantk or by lateral migration from the stalk.
Common armyworm and stalk borer may also occur at this
. Second generatlon (mid-July- September) All the

2



corn ears directly throtigh the silk channel and cause
serious damage, often in conjunction with corn eartvorm

" and fall armyworm. Cannibalism prevents the occurrence

of the three species in the same ear.

DESCRIPTION: The adult at rest is triangular in
sh.\pc It has a wing span of 1%4” and is approximately V2
to %" long. The female moth is pale yellow to light brown

~ with darker wavy lines and bands across the front wings.

e

w

" following year.

The front wings of the male are reddish brown with zig-zag
yellowish bands. The temale moth is usually larger than
the male and has a stouter abdomen. The eggs are
disc-shaped, pinhead in size and laid in masses of about
20 overlapping, like shingles on a'roof. The newly laid eggs
are yellowish. Prior to hatching, they become black, due to
heads of the young larvae showing through. Upon
hatching from the egg, the larva is\a_tiny 1/16” long
whitish.caterpillar with a black or dar;Qb\r?):vxn\hc,dd. After
S molts, the Tarva reaches a length of approximately %
and ranges in color from dirty white to light brown, with a

* _pale pink tinge. It has a faint brown line-along the middle

of the back and scattered round smal brown spots (see
illustration). The pupa is naked, %2 to %’ long, dark
brown when mature,

»

gc;u/rs ofEuropean corn borer. Female above W/th egg mass; male
elow.

bottom lcaves of corn plants in.the whorl stage and
in about 3 to 7 days.

Exposed larval stages: The first instar larvae @n instar
being the stage between two molts) are 1/16” long. The
instar lasts about 7 days. On corn, the young larvae
Juigrate to the center igf\zhorl and. teed on the tender
leaves until the green tassél™appears. The tirst latval molt
occurs while the larvae are still in the whorl. The resulting
second instar larvae-are 1/8." long. They usually feed on
- the buds of the now emerging green tassels, boring into
them and tying several buds together with silk, forming a
protective tunnel in which they feed. A considerable

" amount of frass is found on the outer surface pt these

tunnels "This is.the most . opportune time for the applica-
tlon of. pestlcxdesto destroy the still exposed larvae prior to
thelr pqnetra.rto the stalk. -

o Born{g larval stages: These larvae are mostly beyond the,
reach of pesticides. The s¢cond-molt is completed about™
days after the firsf. The resulting third instar larvae are
- 3/16" long and soon begin to bore into the main branches
“of the available corn tassels or penetrate into 'the tender

‘.",-; stalk:‘usually at the base of’the leaves. Within 5 days, the__

£ggs of European corn borer Above newly laiq. Be/ow ready to
hatch.

LIFE CYCLE: Mainly on corn (See illustrations.) The
full grown larva overwinters mainly in the stems of the host
plants as well as in corn ears, stubble, storage cribs, etc.
The overwintering larvae pupate mostly in May of the
In Massachusetts .the adults begin to
emerge usually during the.first week of June and may be
found in the field until late June, or early July. The moths
mate within 24 hotirs of emergence. Their flight is short
and erratic and occurs at dusk and dawn, at'temperatures
above 60°F. During the day, they may be-flushed from
weeds around and within the fields.

First generation (June-July):: Egg laying: It begins in

“early June, about 3 days after mating and continues on a-

large scale for 14 to 18 days. A female may lay an average
of 500 eggs. The eggs are taid on the underside of the

x ‘ 5
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> 3rd molt is completed and the resulting 4th instar larvae,

approxmmte]y 172" long, tunnel up and down the stalk,
causing the typical tassel’ breakage usually associated with
early summer corn borer damage. .
The fourth molt takes place approximately 7 days later
and the resulting Sth instar larvae up te 3/4" long,
complete ‘their development in 10-15 days. During this
period. the larvae become wanderers. They start new
“tunnels or enter the ears through the'shank or through the

- husks but seldom throuph the silk channel (compare this

behavior with that of the second’ generation larvae).
Usually only<25 to 30% of the corn plants with <stalk
infestation may suffer ear damage as well. Pesticide
applications may offer only a mediocre protection to the
corn ears against these wandering larvae.

Pupation occurs in the stalk or ears and lasts about 8-10
days. The moth emerges from the pupal chamber through
a hole in the plant made by larvae prlor to pupation. The
main emergence of the hrst generation adults takes place
from mid- to late July in Massachusetts. (Some larvae
within the population may have as many as eight instars
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and some may undergo a summer
undetermined duration. Preliminary observations indicate

:“that some of these diapausing larvae may go through the

wiriter. These biological abnormalities are essential for
safeguarding the survival of the species.)

Second generation (late July-tq-September): Eggs of the
second generation borers are found 'in Massachusetts in
early August. The larval development is basically similar
to that described for the first generation. *The major
difference is in their feeding habits in that all the larval
instars of the-second generation show oear preference for

the corn ears which are plentxfully available at this time of .

the growing :season.

‘temperatures, the larvae

ith . the onset of low fall
E‘f the second generation enter

diapause. They go through the winter as mature larvae in

dead stalks of host plants in debris, etc., and give rise to
pupae and moths in” May-June of the following ‘year.,
Illustrations are provided in this manual for distinguishing

. the corn borer larva from larvae of refated pests found on.

corn. -
CONTROL: Mechanlcal and cultural. Most of the

" borer’s larvae are found in corn stalks at a height of 6

from the ground surface, Cons’equently, short stubble will
leave fewer borers overwintering in the field. Fall plowing

_ is more desirable for achieving this reduction. The plowing

5]

f

.penetration into the silk channel.

should be thorough and deep, with no trash left on the
surface. Early spring plowing (not later than May 1) may
‘induce thé hibernating larvae to come to the surface and
fall prey to natural. enemies. Ensiiage cutters chopping
stalks into small sections. are very effective in destroying a-
large number of larvae. .

Time of planting: Tlmlng the planting of corn to avoid
early summet infestations is no} always practical because
.the early corn. has the- highest’'cash value; however, as a
tule, mid-season harvests - may escape the brufit of the

" infestations.

Biocontrol: The 1nc1 ce and efficacy. of naturally
occurring parasﬂ\ afd predators in, Massachusetts
remain to be ascertained.

‘ Chemical centrol on corn: Contact insecticides applied
for the control of first generation larvae should be directed
" into the whorl and onto the early green tassels to’ ellmlnate
the exposed larvae before they. bore into the stalk. Proper
coverage to include the bottom of the whorl’s funnel is
imperative to achieve proper control. These suggestions
are applicable for the control of the stalk borer and the
common armyworm whose larvae also attack corn in the.
“whorl stage. It is important to learn to dlStll’lgUlSh between

diapause of

x [ :
. . . 2

NORTHERN CORN ROOTWORM,
- Diabrotica Iongzcorms (Say)

HOSTS: Malnly corn. . :
DAMAGE: The larvae tunnel into the larger roots and
crown of corn plants. The plants are' weakened and

- stunted and are easily blown dowr (*“lodging’) by strong

winds and heavy rainfall. This pest is also- a vector of.
balterial wilt and other pathogens of corn. The adults may
feed heavﬂy of fresh silk, thus interfering with proper

. pollination.

-difficult to locate in

i
*Left: normal corn root system. Right: raat system destrayed by
larvae af northern corn raatworm

DESCRIPTION The thread-like larvae .are whlte to
pale yellow worms, about 4" long when mgature, with
brown heads and s legs. The eggs are very small and
g-tﬁeld The pupa istypical of beetles
(see illustration of white grub pupa). The adult beetles are

. +scarcely ¥4" long and unlformly pale green to yellowish

reen,
LIFE CYCLE The winter is passed in-the egg stage in
corn fields. These overwintering eggs usually hatch in June
of the following year. The young latvae migrate through

- the soil to feed in or on the corn roots and crowns of the

plants. The larvae will die of starvation if corn plants are
not present. Pupation takes plage in the soil. The adults
emerge durlng late July to early August and may be

* present in the fields, actively feedmg on corn silk, until

these three pests, their larvae and the damage they cause. - -

Insecticide applications against the second generation
larvae “should be directed mainly at the sﬂklng ears and

accurately timed -to destroy the ‘larvae prior to their )

the The number of
applications ;will depénd upon the duration of the silking
+ process and also upon the seasonal incidence of larvae of

the corn earworm and fall armyworm, which have similar -

occur contemporaneously with the
of the European corn borer. The

tﬁld also be timed to eliminate,
y

habits and usual
- secdnd generat

~ protection of other crop
the young larvaé before thigy penetrate inte the plant parts,
e.g. potato vines, pepper\ fruits, and stems, etc. Pest
management methodologies applicable to the corn. borer

" under Massachusetts-conditions remain to be evaluated.
H - .

Q

RIC
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= .

Aruitoxt provided by Eic:

frost. They will lay the overwmtenng eggs on stalks and
under soil clods, debris, etc Thete is only one generation’

per year.

v _ ‘Typical corh rootworm larva.

. ' +
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Northern corn rootworm. Adult.
C&NTROL _As the larvae of ‘the northern rootworm

" feed mainly on the roots of corn, severe outbreaks may -

occur if this crop is grown in the same soil for several years
in succession. Ellmln/wr’ of corn for one year usually
results in the starvation of the larvae deriving from the
overwintering eggs. Conditions of drought and.low fertility

render the corn plants less capable” of recovery from

attack. Some varieties of corn are more capable of recovery
by quickly replacing injured root systems.
planted-corn is more prone to lodging.

Southern corn rootworm. Adult. .
Chemical control with soil insecticides should be

~ adopted only if the locally established economic threshold -

of infestation has been surpassed. Indiscriminate use of
soil pesticides may Jead to other compllcatlons (see
wireworms and white grubs).

PLEASE NOTE: The southern' corn rootworm,
Diabrotica undecimpunctata howardi Barber, a yellowish
green| beetle with eleven‘dark spots on the wing covers, is
seldom a pest of corn in the Northeast. It has a life cycle
different. from. that of the northern corn rootworm. It
overwinters in the adult stage and the larva feeds on a
number of crops. Therefore crop rotation is not effectlve
agamst~the southern corn’ rootworm.

«

SAP BEETLES, Dusky $ap Beetle, Carpophilus
lugubris Murray, and Corn Sap Beetle, C. ‘
dimidiatus (Fabricius)

HOSTS: These beetles may be senous pests of sweet

r
DAMAGE, Adiilts and larvae may feed on cornrkernels'

causing fouling and decay.
DESCRIPTION: C. lugubm The adult is an oval
shaped, 1/8" long beetle with wing covers shorter than the

lal

Q

RIC o

Aruitoxt provided by Eic:

Shallowly .

30

. Adult dusky sap beetle.

‘:

abdomen and club shaped anterinae. It l?/usually dark -
brown:to black. The white larvae are 14" long and spmy, :
with six legs.

C. dimidiatus: The adult may vary fram black w1th a
reddish tinge to brownish yellow, with an orange spot on
wing covers. Larvae are as described above. ~

- 33
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LIFE CYCLE: Adults may hibernate in soil, under
debris, etc. Early in the season, they may*feed on rotten
organic material, fermenting vegetation, tree sap, etc.
Later, as the corn silk begins to dry, they 'move to the cofn
plants to lay eggs.on the silk, on exposed kernels of ears
with loose husks, or on ears which have been damaged by
earworm and other insects or by birds. The larvae feed
actively on the kernels until matunéy and then drop to the.
ground to pupate in the soil. Several generatlons may_

occur in the field. - +
v 3

CONTROL: Chemical control” measures against the
corn, borer, the corn earworm and other insects injuring
corn ears are also effective against the sap beetles.™
Avoidance of varieties with loos¢ husks and elimination of
rotting plant material from co

" incidence of infestation as well
: overwinterifig. beetle population. Bird control should be
practiced w%l locally approved means, if warrgnted. = .

. A ’
° k ' ' ’

“yellowish white and about. ¥4’ long, w

land will reduce the _
‘as the size of the-

3

4

- N

. SEED CORN MAGGOT, .
. Hylemya platura (Melgen) - Lo

HOSTS: Seeds and seedlings of corn, beans, peas,
squash, cucumber, abbage, turnip, beets, radish, and
many other crops, ‘z}bwell as seed potatbes, clover and
alfalfa roots, etc. ot

DAMAGE: The sprouting seed. (root, hypocotyl,
cotyledon) is aftacket! by the maggot. The direct damage
caused by the maggot together with the contemporaneous
introduction of pathagcns result in dead dnd/or deformed
and weakened plants. APundarice of organic matter in the
soil- and a cool and wet selison favor. the development of the
;ﬁnaggots iin se€d beds as well as in dlrect and deep seeded
ields’ . ! .

’ Seed corn *maggot damage to bean seedlmgs

“’\n

: DESCRIPTION The adult is a small greyish-browh ﬂy
about-1/5” long, smaller than a housefly. It does not have -
the dark bands on the thorax which characterize the
cabbage maggot.. The maggots, when fully grown, are
a body shape.
taperlng sharply towards the head. Fhe brown puparium
is shorter and thlcker than the larva and equally rounded
at. each end.

- Life stages of seed corn maggot. .

LIFE CYCLE: The puparium is the overwintering stag’é. :
The first adults are seen very early in the spring Eggs are
laid in moist soil, preferably rich in organic matter. They
hatch in, 3 to 5 days Egg hatchmg may occur .at-

rd
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COMMON STAIK BORER

; Pa,oafpema 'nebn.s Gn.

3 -

ow
<
. seeding may prove beneficial in endemic areas.

Q

MC o ‘. ' -

' Common stalk borer. Life stages. N

femperatures as low as 50°F. The larvae camplete feeding v

in two or three weeks. Pupation occurs in the soil. The first
generatlon adults appear towards the end of May and into

June. There may beUZeéor more generations a year and .

pupae. of the last generation overwinter in the soil. The
ipjury by larvae of the’ second generation is usually less
severe.

ONTROL When feasible, plantlng should be delayed
until the maggots of the first generation have pupated, i.e.
usually in ‘early to mid-June. Avoid the use of organic

fertilizer in endemic areas. Improve' drainage. Seed as

shallowly as possible and promete quick germination and

vigorous growth. Use seeds treated with an approved
insecticide-fungicide combination. When treating your
seed, always add a fungicide to prevent insecticide

1

Aruitoxt provided by Eic:

V k | ) I

.STALK BORER Papazpema nebris (Guenee)

HOSTS: Primarily corn "and potatoes and numerous\/\

weeds. More ‘than 100 specres of host plants have been
reported
. DAMAGE: Corn: Foliage of whorl shows raggedly
chewed areas with copious amounts of frass and large fecal
pellets (se€ also common armyworm). The worm. hides in
the leaf folds and later penetrates the, tender stalk. The
. emerging green tassel is dlso damaged. The stalk bore is
rarely found feeding on corn ears. Compare the habits and
“damage caused by the stalk borer with those of the corn
borer,, common armyworm, fall armyworm, and corn
earworm. Potato: The worm tunnels “into potato virles
causing wilting of foliage and death of. the vine.
DESCRIPTION: The mature egg, approximately 1/50"
in diameter, is light brown, round and heavily ridged. The

.young larvae are brown with a 'single" continuous white -

'stripe down the back and two white stripes on each side of .
the body, . mterrupted by a darker median area
@proxrmatmg Y4 of the body length (see illustration). In
the mature larvae,. the stripes fade out and the bgdy
coloration changes to a creamy to light brown. The ‘l:}v

may reach 2" in lengt t maturity. The pupa is naked and
~brown. The moth of th typical stalk borer has a wing span*
of approximately 1Y4'.- It has fawn grey front wings
marked with two clusgrs of whitish spots (see illustration

It overwinters in the égg stage. The eggs are laid
from August to September between blades of grass or
leaves of weeds in groups of 15 to S0 or more. The night
flying female’may lay up to. 1500 eggs in her 10 to 30-day.. -
. life span. The overwintering eggs hatch thefollowing May *

" Léarn to differentiate the stalk bore'r larva from those \Qf ,

‘ her corn pests.
6 lg(;E CYCLE: This 1nsect has one generation, per
seas

or June.. The young larvae feed mostly on grasses and

APRIL| MAY |JUNE |JULY | AUG. SEPT.! OCT.
I '
€aG_— | . '

Seasonal history of the common sralk borer.

~

weeds during their early stages of“development and later ™

move to potato, corn, and other plants with large stéms or
stalks. They may migrate frorh plant to plant-to satisfy

 their food requirements. The larvae usually undergo 7 te 8

1ﬂstars in approximately 40 to 60 days. (As many as 16

" instars have been recorded under conditions unfavorable
jury to seed. Soil appllcatlons -of pesticides soon after gy to normal larval: development ) Pupation takes place in the.

T 32

host plant'’s stalk .or in a pupal cellaln the ground The
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. for variety nitela). The hind wings are smoky in colo{‘.//
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emergence" of adults will occur in late August and
September lt is at thls time that the overwintering eggs
are laid.’

CONTROL: The suggestions given for the control of the
larvae of the first generation corn borer and of the
common_armyworm also apply to this insect. Weed
_control, whenever practical, is very.helpful in reducing
“larval populations of the insect as well as the: 1nc1dence of
the overwintering eggs. é? e

« SEE ALSO:

Corn blotch leaf miner, page 117
Cutworms, page 6. : -
Japanese beetle, page 12.

- Mitcs, page 11. .

White grubs,: Rage 13. " ’

2

Wireworms, page 16. )

2] ) -

CUCUMBER SQUASH
MELON FUMPIHN

SQUASH BUG Anasa trzstzs (De Geer)

-HOSTS: Squash, especially wmter varjeties, .ang
pumpkin. Occasionally, melon and cucumber.

DAMAGE: The feeding by sucking sap and injection of
toxic saliva cause wilting of smdll plants. The Jeaves of
older vines under severe attack become black and
parched. Entire vines may be kllled and plants may be
‘severely stunted

- - - RS
CF R

Squash Bug: five nymph stages & adult.

DESCRIPTION: adult: is a dark brown true bug
finely mottled with grey.or light brown, about 1 in !eng’th :

- (see lllustratlon) The clusters of bright brown, o ggs
are conspicuous against the green undersides of the lef¥es
* on which they are laid. ¥Young nymphs are green to reddish.

and wingless They change to dark brown and grey and -
. develop wing pads as they mature (see illustrations of life

stages of the tarnished plant bug).

LIFE CYCLE: The adult may overwinter lndoors as well
as outdoors under rubbish, near buildings, etc. Usually, in
June, groups of a dozen or more eggs are laid on the lower

~

. —thatmminimum shel ‘
Chemical control should be aimed .at the younger ng»phslg’

. The sudde

'surface of the leaves of the host plants Hatchmg occurs in
about 10 days. The nymphs mature in four to §ix weeks.
There js one generation per ‘year. Only the adults
overwinter. -
CONTROL: Select varletles of sczlash resistant to the

- squash bug. Soon aftbr harvest, vings should be collected

and destroyed so as to eliminate bugs that might go intp
hibernation. Weedg and rubbish should also be cléared SO
js offered to the hibernating adults.

in large clusters. These ar€ muc
s -and

‘usually found feedi
easier to kill than the more solitary larger nym
adults .

..' 13

SQUASH VINE BORER
 "Melittia cucurbitae (Harrls) -

HOSTS: Hubbard squash is highly susceptlble a great -
variation in the degree of susceptibility to this insect is_

found among varieties * of squagh, gourd, melon,
cucumber, and pumpkin. Butternut squash has been
reported to be.immune to this insect,

DAMAGE: The larvaé tunnel into stems, beglnnlng
near the base of the plant. Fruits may. be attacked as well.
wilting of & vine and the presence of

sawdust-like €xcrement ogmlng from holes along the vine
indicate the presence of boring larvae. If infested plants
survive, yield and.quality of fruit will be inferior.
DESCRIPTION: The white larvae, -when fully grown,
“are over 1" in length with a dark head, brown legs and 3
. stout body. The moth has a wing span of 14", glistening

* brownish forewings and transparent hindwings. The hind
- - legs are fringed. with"black and ol'ange hairs.
;abdomen andlegs -are brick red. The moths are often >

mlstaken for wasps (see lllustratlon)
LIFE CYCLE: The mature chubby white.larva as well as

The

the brown pupa ‘overwiiiter in the soil. Adults emerge in 4

The squash vine borer a, male moth; b, female W/th wmgs folded at i

rest; c, epgs shown on stem; d, full grown larva in -vine; e, pupa; f{’ -
- pupal cell. .

early summer and are most active during warm days They
.lay brown eggs from mid-June to early July on the stems of
plants, mostly near the base of main stems. The hatching
larva bores, into the vines, and after feeding for four or
.more weeks pupates in the soil, where it remains until
the following spring. There is one generatlon per year in
the North.

CONTROL: Chemlcal control, when warranted, should

begin in early summer (mid-Jane through July) before the .
larvae enter, the stems. All crop remnants after harvest

N
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should be raked together and destroyed Sonl should be

‘harrowed in late fall to unearth’ the larvae and pupae -
below soil surface..

. hibernating in the Tocoens located k%)

STRIPED 6UCUMBER BEETLE,
Acalymma vittatum (Fabricius)

HOSTS Squash, cucumber, melon, p}wpkin, etc.
DAMAGE: These beetles may attack the young host
plant injuring hypocotyls and cotyledons. They later feed
_ on vines, leaves and fruits of mature plants The beetles
are also vectors of bacterial wilt and mosa1c viruses. The
larvae feed on plant roots.

Striped cucumber beetle and feeding damage.

DESCRIPTION The adulf beetle is 1/5'.: to'1/4" long
w1th ablack head. The wing covers are yellow-green with 3'

N

. “
1 ‘e . o

avallable Eggs hatch i in approx1mately 10 days ‘I'he-larvae

-work their way into the soil and feed on the plant roots for

1 2t86 weeks before' pupating in soll cells The adults

. LETTUCE ROOT APHID

,emerge in 7-10 days.

CONTROL: Chemical control is aimed mainly at. the

- adult populations. Several applications may be required to

Protect host plants irt seedling to fruit bearmg stages.

SEE ALSO: v

Aphids, page 5. =
' Cutworms, page 6. .

Garden springtail, page 9. S
Leaf miners, page 10. s
Mites, page 11. j Ll

- Seed corn maggot, page 31.

" Six-spotted leafhopper, page. 12.
Wireworms, page 16

- LETTUCE

Pemphzgus bursarius (Lmnaeus) , .

HOSTS: Lettuce and related weeds. In the west, the
‘primary host receiving the overwmterlng eggs .is usually
the Lombardy poplar; the primary host of th1s aph1d in.the
Northeast has not been ascertained. ,

DAMAGE: Wilting of outer leaves of lettuce plants is
usually the first indication of extensive root damage
caused by the aphid. The wilting is particularly evident

- during thé warmest part of the day. Developing lettuce

longltudmal black stripes: The orange-yellow eggs are la}d’l

near the hase of the host plants, often below the soil -
_ surface or in cracks in the ground. The slender white larva,
.reminiscent of a rootworm, is about 3/8’" long and darker
at both ends. They have three pap/-s of short legs.

Striped cucumber beetle’ a, adult; b, larva; c,_ pupa..

LIFE éYCLE:, There is only ohe complete generation of
this pest in the North. Only unmated adults overwinter,

Wheads 'remain so(t or fail to develop properly. Under
_ Severe infestations, wilting is folldwed "by the’ collapse and
> "death of plants, This’ aph1d 1s becomlng a senous pest. of

“{ettuce in Massachusetts. oL
DESCRIPTION: The insect secretes a waxy,,wool -like
material. Upon digging out infested plants, masses of the

~ white woolly- material can easily be seen on the plants’
roots and surrounding soil; from 500 to 5000 aphlds have

been reported to occur on ofie plant, :
LIFE CYCLE: In the west, the aphid overwinters in the
egg stage' in bark’ crevices of the Lombardy poplar. In

* March, 'the hatching young feed on the poplar’s new

_ growth. Plant galls form around the feeding aphid (see

_uswdélly in neighboring woodlands, under fallen leaves, -

strips of bark, or rotten logs. The adults are usually in’
close contact with the soil while overwintering. They
emerge in the spring when the temperature is above 55°F.
If cucurbits are not available as host plants, the beetle will
fee# on the pollen, petals, and leaves of willow, apple,
hawthorn, elm, and other related plants. Mating and egg
laying take place as soon as the cucurbits become

-~

%

illustration). Winged mlgratory forms develop within the
galls. They emerge to fly to Tettuce seedlings and reach
their root systems through soil crevices. They give rise-to
numergus parthenogenetic¢ . generatlons, of wingless -
root-féeding females. The mated females migrate back to
the Dombardy poplar-in the fall to lay the overwintering
eggs. There are indications that the parthenogenetic forms
may also: overwinter in the soil or on the root systems of
host plants present in the field during the winter season.
The aphid reproduces continuously and parthenogeneti-
cally under greenhouse conditions. The complete life cycle
of the insect in the Northeast remains to be determined.
CONTROL: If an infestation has occurredon the
previous yeat’s crop, the soil sholild be worked dee)ryy and
repeatedly, if possible, and allowed to dry tho oughly’
before replanting lettuce. Shallow rototilling of ‘infested,

fields before replanting is not adequate to eliminate the
aphid populations. If the lettuce can be made to grow ™ .

rapidly, a satisfactory crop can often be produced in

L . A N
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ONION MAGGOT, Hylemya anfzqua (Melgen)
HOSTS: Onions and related plants :

DAMAGE: Bulbs injured by the maggot are afso made” "
-susceptible to pathogens. Injured seedlings wilt and die. .
DESCRIPTION:. The larvae are typical white legless o

maggots. The adult, the egg, and the puparlum resemble
those of the seed corn maggot.

LIFE CYCLE: The pupa (in a pupa‘num) hibernates -

" concealed in the soil or sheltered among’weeds or crop .

remnants. The adults begin to emerge in the spring,

usually in mid- May, to lay eggs near or on the host plants.

T(%eggs hatchi in- less than a week. The larva feeds for 2 to

i eks, then pupates in the soil for approximately 2 more
—

4
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. v Lettuce root aphid. Life history. k
Infested fields. Repeated cultlvatlon in, early season to SEE ALSO - !
eliminate soil cracks may impede and/or delay the aphids’ Cabbage looper. page-18. ,
access to plant roots. Tolerant varieties of lettuce  are Cutworms, page 6. ' . -
under evaluation. The control of this aphid with the Green peach aphid, page 6. RN
* chemical means présently avallable is difficult and often Six-spotted leafhopper, page 12.
d’isappomtmg v Slugs, page 13. .
) Wireworms, page 16.. , r
Vi ; - ' . )
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_weeks. The emerging. adult will give rise to a secoﬁd .
~ generation. Cool wet weather favors the development of 2

to 3 generations. » The seasonal cycle ends w1th the -
.hlbematmg pupae. -, ~ -

..CONTROL: Cull omon@xould be removed from the
onion field and never plowe nder or piled ofi or near the
onion fields. Soil rich in organic matger is dttractive to the -
insect,’ espec1ally during wet and cool seasons. White
.varletles of onions are more~attractive to the insect.
Chemical control should start with seed treatment, which

. " should always consist of a combination of an insecticide .
and a fungicide to Protect seed germination. Pre-plantmg

.
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) On/on maggot: adult, pupa and, /arva
soil appllcatlons of pesticides may reduce the numbe
females - emerging from hibernating puparia, gonl,-
applications at planting time will protect seedlings and/or
bulbs from maggot infestation during cool, wet springs

“and falls. These treatments should be repeated as needed

'ONION THRIPS Thrips tabaci Lindemair ~

preferably as band appllcatlorLs ' e

12

HOSTS: A major pest of onions, lt attacks more than’

"200 species<of plants.

Q
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- DAMAGE: The’ feedllng of thrlps produces white to )

“silverish blotches on. the leaves, a condition known as !
y; ..

v . ’ - -

Aruitoxt provided by Eic:

of

“pest with contact insecticides, it mus
that the insect’s eggs and nymphs hide under leaf sheaths -

~

8 "ll T \. e

" “Silyer Top" of onions. It is caused b); the sucking-rasping

mouth parts of the adults and larvae. Under severe

infestation, the plants look bleached and stunted. Bulbs.

make little growth. Green-- onions “are rendered

.- unmarketable.” On seed crops, the insect may severely
™ reduce seed production.

DESCRIPTION: The wmged adults are shy and quite
small, about 1/25"" long, ranging in color from light yellow

to llght brown. The- wihgless: white-larvae usually hide -

under leaf sheaths. The white, bean-shaped eggs are thrust
into the leaves. (See illustrations of all the stages of
development of this insect.) - .

* LIFE CYCLE: This thrips-'may overwinter as a
~ diapausing adult
Active populatlon may occur all year round on different
~ host’ plants in greenhouse and on stored bulbs. The first -
‘eggs, laid in the field in-May-June, hatch in 5 to 10 days,
The young mature in 15 to 30 days, passing through four’

/or. larva under rubbish in the-field:

stages, two of witich, the prepupa and pupa, are spent in’

the soil without feeding. The emerging female returns fo - '

the plants to.lay up to 100 eggs. There may be several
overlapping generations per year and all stages-of

. development can be founsl in the ﬁeld from June to

September,

|FIR$T-IN5TAR LARVA SECOPlD-INSTAR LARVA .

‘PUPA ADULT o

; Typical life stages of thr/ps [ Terebrant/al

CONTROL: The destructlon of all crop, resndue after

‘harvest followed by fall plowing may reduce thé number of

overwintering thrips. Early planting, clean cultivation, and
the selection of tolerant (Spanish type) and éarly maturing_

. varieties are also helpful. The planting of onion sets-nedr

fields of older plants or near infested greenhouses should '
be avoided. When planning the chemical control “of this
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and pupation takes
applications with proper plant coverage may be necessary -
to_reduce ‘the thrips population, espec1ally ‘during warm -

. .and dry weather in July-August. In areas where the insect . ..
~is a major’ pest of onions, these appllcatlons must be .’
1n1t1ated in early June or as soon as first 1nd1catlons of,-'

' damage or presence of thr1ps are observed - g

* to deep green, with red-eyes Leg and;
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place in the soil. “Repeated

- , .
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PEA APHID Acyrthoszphon pzsum (Harrls)

HOSTS Peas, beang alfalfa and many other legumes,z
-other vegetable crop

weeds, etc. .
DAMAGE: This species is able to multlply rap1dly in

“early summer: Large populations may. cause yellowmg, 3
« .wilting, and stuntlng of plants and pods It is also a major -
“vector of bean mosaic virus. . !

DESCRIPTION AND LIFE CYC F The adult is light

cornicles are tipped
with yellow It overwmter,s mostly in the: egg stage. The

spec1es has several generations p&r year, mainly in spring,

early summer and fall. (For life cycle; see aphids.).

CONTROL: Some varieties “of peas Have ‘shown

tolerance to pea aphid dttack. Bean varieties resistant to
mosaic are also available.. ,(For addltlonal controt

' suggestlons, see green peach aphld ) : \ .

tw , »

PEA WEEVII. Bruchus pzsorum (Lmnaeus)

'HOSTS: Peas  *~
DAMAGE: A single larva feeds inside_ a pea seed

" lowering .or destroylng the v1ab1|1ty of the seed- and its

- and plant parts and may lay

, -

marketablllty

Pea seed- §how7'ng pea weewl injury. [Note\smgle eX/t hole ]

N

DESCRIPTION The adult is a short chunky beetle
1/5” long and br nish, flecked with ‘white, ‘black, and*
greyish patches. The\wing covgrs ¢ do not reach the end of
the abdomen The whlt ‘larva is thick- bodled curved, and

legless. The ) pupa is typigal of beetles Eggs are elongated .

apd yellowish! -

LIFE CYCLE: The adu overw1nters in or. outs1de the-
. The females feed on pollen~

seed, in the field or in‘stora
m-one to a dozen or more
eggson a pod, which™hatch .in
enter the pod and a single larva pgnetrates a seed, feedlng

from 4 to 6 weeks. Pupatlon ocqur Jn the seed and lasts a-

-

PEAS. - fff

"+ .. " " PEPPER

fo 18 days. The larvae

- 37
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} Pea weevil: a adult b, larva; c, pupa o

\veek or more. Prior to pupatlon,\\hiblarva makes an exit
tunnel"up to the seed coat but not t rough it. The adult
emerges by chewing its way. through the seed coat or

‘therefore go undetected up' to the adult stage: This irlsect
does not develop_in'dried peas and therefore there is no
S populatiog, increase ih storage. . - ‘
. CON’
‘years. Use. weevil- free seed. Plow under or destroy debris
and residue of crops soon after harvest. Fumlgate ‘seed

+ remains in, the: seed until stored. The infestation «may

L: Discontinue cultlvatlon of peas for 1 to2

soon after harvest Chemical control should be timed in -

the field accordlng to the incidence of adults. Usually the

- adults begin to mlgrate to.the fields when the peas are in

-bloom. .

SEE ALSO: : .
- Bean weevil, page 17. - : o
Cutworms, page 6. . . e
Seed corn maggot, page 31.. O R
Si%spotted. leafhopper, page 12 o I
Wireworms, page 16. . - .

PEPPER MAGGOT, Zonosemata electa (Say) -
. HOSTS:

varieties; on occasion eggplant and tomatoes are infested.
Among the weeds, the fruit of horse nettle is sOught by the

fly.

core,.inner wall and immature seeds. A. s1ngle maggot may
_render a fruit unfit for matket- as well as ruin‘its value for
"seed or for processmg Dropping of early set fru1ts caused .
by the maggot is often overlooked. f

. DESCRIPTION: The adults are two-m{.ged brightly ,

colored yellow-striped flies, approximately the size of a
housefly The head, thorax, legs and abdomen are yellow,
the eyes are'green, and the wings clear with brown bands.
‘The maggot resembles a sharply pointed peg and is a.
. transluscent white in its early, stage, turning yellow. as it

' matures. The eggs are large, opaque white and haye the

_shape of a summer crookedneck squash. The pupérlum is

. the typical hardened and contracted larval skin, brown_ -

when mature. N
LIFE CYCLE: This pest ovérwinters in the soil as a
pupa. The adujts begin to emerge in June and may still be

found in the field until August The eggs are deposited in

the wall of, the pepper.’ A female may lay up to 50 eggs.
« Hatchirig takes place 8 to 10 dys later. The larvae feed on
the core, immature seeds ‘and wall tissue for 10 days to 2 .
weeks. When mature, they exit through the stem end of

3
\ t

. eppers, especially varieties' with a large-
P spongy core, as well ‘as cherry, squash and bull nose

3

DAMAGE The maggot feeds within the fruit | upon the |

ca
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Pepper maggot a, adult; b, /arva feeding on pepper core wall and

immature seeds; o, egg’ inserted in pepper wall; d, [arva

.the pepper and drop to the soit, where they pupate and
hlbernate at a depth of 2 to 4" until the following season.
There is usually one generation per year.

. CONTROL: Areas of distribution of the:fly should be
carefully mapped out and proper population surveillance
carried on by people with adequate expertise. Chemical
control should be carefully evaluated for “efficacy in

relation to timing and number of applications. Protection

" of fruits should be initiated when they are %" in diameter
and most attractive to the egglaymg flies. e
SEE ALSO: ®gp
Aphids, page 5. : -
Colorado potato beetle, page 38. .
European corn borer, page 26.
Green peach aphid, page 6.

. POTATO
COLOMDO POTATO BEETLE

Leptinotarsa decemlineata (Say)

HOSTS: Potato, tomato. eggplant,‘tobacco, pepper and ’

other related crops. «@

DAMAGE: Both the adult and larva devour the host

plants tohage causing extensive damage. The adult may
spread organisms of spindle tuber, bacterial wilt and ring
rot diseases of potatoes.

DESCRIPTION: The adult, also known as ‘hard
shell”’, is a stout, oval, strongly convex beetle, 3/8" long
and Y4 wide, with black and yellow lengthwise stripes
(see illustration). The larva, called “‘soft shell”, is darksced
to yellowish red, with rows of conspicuous black dots on

the sides. They are %7 long and humpbacked. The eggs™ |

are elongated and orange- ye,llow Pupae are typical of
bcctlcs

RIC

Aruitoxt provided by Eic:

- LIFE CYCLE: The adult overwinters in the soil and in
other protected sites, emerging in the spring to lay up to
S00 eggs in groups of a dozen or more, usually on the
undersides of leaves. Hatching occurs in a few days. The
larvae may feed for three weeks or more, becommg deep

~orange before entering the soil to pupate. The adults

emerge several days later. The complete life cycle requires

Colorado potato beetle; a, adult; b, larva; c, pupa.

S to 7 weeks; 2 to 3 generations may occur during. the
growing season. This is a very prolific insect, prone to
severe outbreaks causirlg extensive damage to host plants.

CONTROL: The control of this pest by means of pest
management practicés is under study. Chemical control is
at present the only means of preventmg costly damage to
host plants.

.'POTATO FLEA BEETLE,
- Epitrix cucumeris (Harris)

HOSTS: Potato, tobacco, eggplant, tomato, pepper and
other nightshades as well as a number of other#egetables
and weeds.

'DAMAGE: The most serious m_]ury is caused tp young
plants early in the growing season. The adults chew small

‘holes in the leaves, giving them a sieve-like appearance.

The larvae feed underground on roots and hypocotyls of
seedlings and on potato tubers, causing weakening, wilting
and death of seedlings and irregular tunnellmg or p1ttmg
in the potato tu%ler The beetle lSJ instrumental in
disseminating and transmlttmg dlséases ‘such as spindle
rot and scab of potato . : c ) . -

" Potato flea beetle injury to pota'to leaf.



. Ve
Injury to potato tuber caused by flea beetle larva.

DESCRIPTION: The adult is 1/16” long, uniformly ol
black, with long yellow hind legs which enable it to hop . , 3

;‘lea-likedwhen (}_ils:urbe(:]. Tll]'ne Whit;sh gjellow larva.is 1/5" Potato leaf showing( “hopper-burn’* caused by potato leafhopper.
ong and ‘wormlike, with a brown head. ' L . S

. : . . . . DESCRIPTION: The wedge-shaped adult is pale’ green

LIFE CYCLE The a}dultv f)verwmt?rs in the 59']' and about *1/8"’ long, with inconspicuous white spots on

becoming active in the.spnng.Mlputfa white eggs, are la"l' the head' and back, The. very active adult hops when

about 100 per female, in or on the soiligiear the base of the. disturbed. The sideways moving nymphs are similar to the

?OSt plant ?lnd hatcll: abo(;lt: week later. Tl;]? .]‘arvae f;ed adult, but smaller and wingless, and are often mistaken:
or two to three weeks and then pupate mostly in earthen . ids. Th der whi Iy 1/20” long.
cells. There may be oné¢. te two generations per year. A for aphlds. ¢ slender w ite eggs are only o\yng

generation may be completed in 5 to 6 weeks. Flying ajults
disséminate the species. e o ’

‘-\\ﬁg, o ral

SNV LA
- .

A )
- | Potato flea beetle: 1, adult; 2, eyg; 3, lerva; 4, pupa. .

CONTROL: After a mild winter, chemical control of
this pest may become necessary in spririg-early summer, .
_mainly to prevent larval damage to potato tubers. Foliar
damage, unless severe, does not cause .appreciable crop
reduction. Some direct seeded crops may show poor stand
due to the tunnelling of larvae into the hypocotyl of
seedlings. Close vigilance is required in the latter situation
for appropriate control methodology. '

. R . . .
. POTATO LEAFHOPPER, L
Empoasca fabae (Harris) \
HdSTS: Potato, beans, alfalfa, clover, weeds, etc. At
;times a major pgst of potatoes in Massachusetts. ‘

DAMAGE: Feeding of adults\and nymphs causes leaf
curling, stunting and dwarfing/of plants together with

yellowing, browning or blighting of the foliage ascribed to “The potato leathopper. &, first nymphal stage; b, second stage; c,
the injection of toxic saliva. The condition on potato is third stage; d, Yourth stage; e, fifth stage; f, side view of fifth stage;
k “h F burn” : _ g, adult; h, fiont view of head of adult; i, eqgs inserted into leaf
nown as."“hopper burn’’. . ’ tissue; j, curled condition of leaves following Jeathopper feed/pg.
Q . -t 39 3 tj.' < ’ r
45
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LIFE CYCLE: There is no indication that this
leafhopper overwinters in the North and for that reason it
is supposed the adults migrate to the Northeast fromt
southern regions. The slightly curved eggs are deposited in
slits made by the female in the stems and larger veins of

the host plant leaves. They hatch in 6 to 10 days during the

summer ¢season: The nymph molts four times before
transforming into the wiﬁgéd adult. The cycle from egg to
adult may be completed in 3 weeks. There may be 2 to 3
'generatlons per season in Massachusetts.
CONTROL: Strict surveillance should be exercised to
detect infestation early in the season and proper control
measures_applied to prevent serious damage to young
crops. Some of the new systemic pesticides applied at
planting time may protect the potato crop from the
ravages of this pest.
SEE ALSO: -
" Aphids, page 5 - .
Cabbage looper, page 18.-
Corn earworm, page 24.
Cutworms, page 6.
European corn borer, page 26.
Hornworms, page 40.
Stalk borer, page 32.

- White grubs; page 13.
Wireworms, page 16.

SPINACH, BEET, CHARD

For pests attackmg spinach, beet and chard, see the

following:
. Aphids, page 5 :
Cabbage looper, page 18. - /
\Leat miners, page 10. o
Mites, page 11.-

Potato flea beetle and other spec1es page 38

TOMATO

HORNWORMS: Tomato Homworm, Manduca
quinquemaculata (Haworth), and Tobacco
_Hornworm, Manduca sexta (Johanpgon)

HOSTS: Tomato, tobacco, eggplant, pepper, potato !

and related plants.

DAMAGE: The larvae devour large quantities of the
host plant’s foliage often leaving only the stem main veins, .
and petioles of leaves.

DESCRIPTION: The larvae of both species are green
caterpillars up to 4" long. The mature larva of the tomato
hornworm has eight V-shaped marks and a prominent
black horn at the rear end. The mature larva of the

R S
P - a,

P
¥ . . —

tobacco hornworm has 7 oblique white marks on each side

"and a red horn at the posterior end. The adults are large

fast-flying hawk moths-which in flight look like humming-
birds. They have a wing spread of aboyt 5" and can be
seen at dusk, hovering over flowers in search of nectar.
The eggs are green and spherical. See illustration of pupa.

LIFE CYCLE: Overwintering o¢curs as pupae in the
soil. The aduits emerge in the late spring to deposit eggs

Above, the tomato. homworm: a, moth; b, larva; c, ‘ pupa.'Below
larva of the tobacco hornworm.

which hatch,in about $ days. The eggs are 1a1d on the

‘underside ofleaves Larvae reach maturity in 3 to 4 weeks..

Pupation occurs in the soil and ma last 2 to 4 weeks. Most

+ of the pupae will overwinter. One to two generatlons may

occur in one year. .
CONTROL: Commerc1a1 preparations “of Bacillus
thuringiensis are effective against this ingect. A tiny wasp
may parasmze the worms. The parasitized larvae are
usually seen in the field with several white cocoons
protruding from the body wall.

‘SEE AISO: !
Aphids, page 5. '
Colorado potato beetle, page 38.
Corn earnworm, page 24.

*  Fruitflies, page 9. .

Green peach aphid, page 6.

Leaf miners, page 10.

Mites, page 11.

Potato flea beetle and othenspecies, page 38
Whiteflics, page 15.
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. ToxicITy -
o' . -OFPESTICIDES -« %

_ , - . oy - T ’
Many of the pesticides listed below are ‘ot registered for greenhouse use: Letters in parentheses indicate the class of
pesticide as follows: (A)-acaracide, (F)—fungicide, (FUM)—fumigant, (H)—herbicide, (l)—insecticide, and (M)—mollu_scicide.
E , a .
HIGHLY TOXIC: Acute*  oral LDSO (to rats) from 0 - 50+mg/kg. The label of the majority of these pest1c1des shows
the signal words * ‘Danger — Poison \(prmted in red) and the skull and crossbones. (From a taste to 7 drops could be.lethal
to a 150.1b. man) ’ "

r

MMON NAME TRADE TYPE OF ACUTE* ACUTE*
(CS)gCHEMICAL NAME COMPOUND ORAL (mg/kg) DERMAL(mg/kg)
Cyanides (Fum) ' Cyanogas ' calcium cyanide extremely toxic ~ extremely toxic
Chloropicrin (Fum) : ' - . LCS0.8 mg/liter - severe irritation

. Methyl bromide (Fum) - T Y LC50-1 mg/llter extremely toxic
Aldicarb (I)  Temik . . - carbamate - 093 ( 25
TEPP (1) . phosphate - 1.05 .24
Phorate (I) . . . ~ . Thimet ] phosphate 3 1-3 . 36
Demeton (I) - Systox - phosphate 2-6 : - "8-14
Disulfoton (I) - -Di Syston phosphate 2-7 . 6-15
Fensulfothion (I) Dasanit phosphate e 2. T 3-30
Mevinphos (1) Phosdrin ‘ . phosphate . 46 . 4-5°
" Parathion (I) - . phosphate 413 . 721
Sulfotepp (I) Dithio ' * phosphate LS 8 '
Carbofuran (I) .~ Furadan carbamate S 885 i
Fonofos (I) . " Dyfonate _# phosphate -8-175 25
- *EPN(I) - .+ EPN-300 ‘  phosphate o - 8-36 . '25-230
‘ Carbophenothion (I) Trithion. phosphate. : 10-30 ' - 27-54
Arsenic compounds (I) : . o 10-50 Toxic
Azinphosmethyl (1) Guthion 3 - phosphate - 11-13 : © 220
Methyl parathion (I) * . - _ .- phosphate - 14-24 67
Methomyl (1) ) Lannate * +  carbamate o 17-24 , 1500
"Endosulfan (I) - "~ Thiodan . hydrocarbon 18-43 74-130
Methamidophos (I) Monitor. ’ phosphate 18.9-21 118
Monocrotophos (I) -+ Azodrin phosphate 20 342
Phosphamidon (I) Dimecron _ - phosphate, - . 20-224 ‘ 107-143
Dioxathion (I) . . Delnav : phosphate - 23-43 o " 63-235
Mexacarbate (I) : -Zectran carbamate ' 25-37 - 1500-2500
Methidathion (I) ' Supracide : _ phosphate . 25-48 375
Ethion (I) ' Nialate ) phosphate 27-65 -t 62-245
Dinitro compounds(Fl H) DNOC ' dinitro phenol ,, 30 o ' 150-600 (guinea pig)
Oxamyl (I,N,A) - " Vydate R ¥ L . 2960 (rabbit)
Dieldrin(I) * - hydrocarbon 46-60 : 60-100
Coumaphos (I) Co-Ral phosphate .56 860
Nicotine sulfate (I) . . : alkaloi o 83 ' 285 : ‘
Phosalone (I) Zolone ' phosphate ; 96, . -390 - '

B
—
[
(=]

Paraquat (H) 480

Lo = " !
7 .- . . ‘
. ; . . . N ) .

W
>
N

* Acute pmsonmg —, Seyere poisoning which occurs after a single exposure to the pesticide. ‘ '
Chronic poisoning — Ponsonmg which occurs as a result of repeated exposures to small doses of the pesticide over a long’

\perlod of time. : » ,

1
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/ MODERATELY TOXIC: Acute* oral LD50 (to rats) from 50 - 500 mg/kg y ’

. The label of these pesticides shows the ngnal word “Warning”. = -7 -,;--:;:.t___“bx
Kerosene : . ‘ © solvent - . S0 for comparison : '
Rotenone (1) : ) botanical - ..50-75 S 950+ rabbit
Pentachlorophenol (H Iy « - PCP ot T - 50-140 ' ., mild reaction
Dichlorvos (I) ~ Vapona _ phosphate - 56-80 \ 75-107
Oxydemeton- methyl 1B Meta-Systox-R , phosphate ; 65-76 . 250
Bux (I) » Bux-Ten carbamate 87-170 . 400 rabbit
Lindane (I) : i . hydrocarbon .~ -88-125 ., . - 1000 ‘
~ Arprocarb (I) . Baygon . ¢ * carbamate " 95-100 : 1000 _
“Crotoxyphos (I) , _ Ciodgin phosphate _ 125 385 rabbit
Pirimicarb (I) B b . Pirimor - carbamate. . . 147\ = .-
Chlorpyrifos (I)- _ Dursban & Lorsban - phosphate 92-267 500-2,000
Chlordimeform (I) " - Fundal & Galecron 162-170 255 -
Aromatic solvents ' isolvent 170 T
dimethoate (I) ' Cygon ‘ ‘phosphate ~ | 215 ‘ 400- 610
Fenthion (I) ) Baytex . phosphate ' 215-245 . 330
Chlordimeform - Fundal & Galéeron o 225-280 - 4000+ -
hydrochloride (I) I / . ™~ o
Naled (I) "+ .  Dibrom . phosphate - 250 - 800
Dichlonfenthion (N, l) V.P-13 Nemacid " phosphate ' 250-270 6,000
Metaldehyde (M) ' hydrocarbon ' 250-1000 ----
- Phosmet (1) Imidan : - phosphate - ’ 300 T, 3160
Vorlex (Fum) L Vorlex C o o 305 . - —.ee
. Diazinon (1) . ‘W”zino'n . phosphate 300-400 455 500
_~Chlordane (I) ST ‘hydrocarbon - 335-430 690-840 ,
, Diquat (H) : ‘ ' 5 . 400-440. © 500+ ¥
" 24,5-T(H) e " © .. 481-500 mild reaction
Fenithrothion (I) : Sumithion phosphate - | 500 1300 .
Plictran (A) _ ' o 540 . . 2000
TrichldrYon (1) : ~Dylox phosphate . 560-630 39,
LOW TOXICITY: Acute* ora]l LD50 above 500 mg/kg. The label of these pestncndes shows the signal word “Caution".
- Carbaryl (I) . Sevin . _ carbamateq " 500-850 . 4000+ ’
Petroleum solventg™™ . solvent about 510 ‘ -
Crufomate (1)~ - : Ruelene phosphate 548 3000
Trichlorfon ( - Dylox-Dipterex . phosphate . 560-630 0 2000+
Ethylene dichloride (Fum) : i 670-890 - 3890 rabbit
Formaldehyde . Formalin \ < 800 . mild reaction.
" Metam-Sodium (Fum) Vapam -~ '@ carbamate ’ 820 © 800 ‘ :
Dicofol (A) . Kelthane hydrocarbon - 809-1100 . . 1000
Acephate (I) ' Orthene ’ phosphate ' 945 . .
Chlorobenzilate (A) Acaraben hydrocarbon 960-1220 v 5000+
Malathion (I) ' Malathion . phosphate 1,000-1375 - 4,444
. Morestany(A) ‘ _ carbonate 1100-1800 . 2000+ L
Ryania (I) ' botanical 1200 = - 4000+ rabbit
Pyrethrum (R o : botanical 1345 . 060 rabbit
Ammonium sulfamate (H) =~ Ammate X . L 1600-3900 ‘F mild reaction
Ronnel (I} . Korlan - phosphate - 1940 . 5000+
Temophos (1) " Abate .+ ., phosphate T 2000 2000
Kipoprene (I) Enstar - insect growth regiilator 2330 | T 9000-rabbit
Prppargite (A) * Omite sulfite o 2500 - . - .
Pentac (A) : ‘ . hydrocarbon 3160 3160 + rabbit
Trifluralin (H) » Treflan E - 3700-10,000 5000
Tetrachlorvinphos (1) Gardona, Rabon phosphate * . 4000-5000 5000 + rabbit
Resmethrin (1) SBP 1382 synthetic pyrethroid 4240 3040 +
Chloropropylate (A) . .Acaralate hydrocarbon 000 + 10,200 + rabbit
Methoxychlor (1) . Marlate ‘hydrocarbon . 5000 6000 +
Fensulfothlon N, " .. Dasanit : phosphate ’ 7,570 ) moderate
Ptrthd"t (I) . ' K ~ hydrocarbon , 8170 _ ———
T etrtldlt()r/ Tedion hydrocarbon \; ‘14,700 ’ . 10,000
Bacillus thuringiensis ) Dipel, Biotro], bacteria( . ~ harmless . * harmless.
Thuricide : : ) . N -
. . o " . . \
Q | \ - 2 A N , 3
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FEDERAL INSEGTICIDFJ FUNGICIDE AND RODENTICIDE ACT — CATEGORIES OF TOXICITY

)

&
. _ . ROUTE OF ADMINISTRATION -
| v o © Lbsp . e
, T . DERMAL
SIGNAL @ e 7 ’ (mg/kg)! | i
o ’ WORDON . ORAL . w Probable Oral Dose 24 hour  INHALATION
CATEGORY - THELABEL ' (mg/kg)l - for a 150 Ib.iman ‘exposure (ug/1)2
I -~ .. DANGER— 0to50 .afew dropstoa 0 to 200 . 0to 2,000
(HIGHLY TOXIC) skull and - ' teaspoonful
. _ crossbones — ' ' :
. - POISON . ST
' I - WARNING - over 50,to‘ _ overon easp‘oonf.ulz over 200to over 2,000 to -
(MODERATELY TOXIC) C 500 _ to one ounce - 2,000 20,000
N . III_ v - CAUTION over'500 to over one ounce to one bint over 2,000 to, ‘
.(SLIGHTLY TOXIC) v ‘ 5,000 or one pound - 20,000 '
N A ‘ none*»  over5,000  ovetfone pint or one pound : ovei' 20,000

~ (RELATIVELYNONTOXIC) N I e

h

<

toxicity; however, nature of product and. 50% of ‘test \animals, Minimum of 14 will kill 50% of test animals exposed for

. NOTE: * None required, based on acute ‘.LD50 — thﬁ{i'ose level which will kill - LCs( — the air concentration which

use pattern may require appropr1ate days observation. Animals fasted for  a period of 1 hour. Minimum of 14 daysﬁ
" precautionary statemients. . oral studies. o observation. Vapor or gas may be :

i e

) expressed in ppm

- 13

1Equivalents: 1000 mllllgrams (mg) =1 gram (g); 28.3 grams =1 ounce; 1 kllogram (kg) = 2. 2 pounds {Ib)

2Eq:.n}alents 1 llter M =1.06 quarts 1000 micrograms (,.;g) =1 mllllgram (mg) s




Within the next 10 years, the use of the metric system of
measurement will increase in the Upnited “States. Since
label instructions ‘will -be shown in metric measurements
. applicators will need to famlllanze themselves with this

system and its'U.S. equivalents™ .

The metric system’is based on the decnmal system The
basic umts are: L S

‘meter = 3.28 ft. =39.37 in. (a little longer than a yard)
liter = 33.8 1. oz. (a little larger than a quart)
gram = 0. 0353 oz. (about the weight of a paper clip)

Common prefixes used with these basic metric units are:
B i
milli: one-thousandth (0.001)
— 1000 millimeters = 1 meter
> — 1000 milliliters = 1 liter
— 1000 milligrams = 1 gram’

Y

centi: one-hundreth (0.01)
— 100 centimeters, = 1 meter
-— 100 centiliters = 1 liter
— 100 centigrams = 1 gram
- . . ¥
. + .
deci: one tenth (0.1) "
— 10 decimeters = 1 meter
— 10 deciliters = 1 liter
— 10 decigrams = 1 gram

deca: ten times (10) -
— 1 decameter = 10 meters .
— 1 decaliter = 10 liters

" — 1 decagram = ]0 grams .

4

hecto: one hundred times (100) .

'd

) — 1 hectometer = 100-meters
1 hectoliter = 100 liters
— 1 hectogram = 100 grams
‘r
kilo: one thousand times (1000) :

— 1 kilometer = 10QQ meters
— 1 kiloliter = 1000 liters
— 1 kilogram = 1000 grams

4

Ty T

‘.‘-_’

THE METRIC SYSTEM

. .
Sorke. useful measures and metric equivalents are:

" I4near measures: J
o oOneinch =2.54. entlmeters =254 mnlllmeters

70

one millimeter i’{) 0394 in. = about 1/25 in. =1 060

\

microns . \ -
one centlmeter =10 mllllmeters =0. 3937 in. = about
\

2/5in ¥

ft.

Area measures:

5q9.

Welght measures:

one meter =100 centlmeters = 1000 mlll
= 39.37 in.

lmeters = 3 28

one kilometer = 1000 meters = 0 6214 mile *

\

1 sq. centimeter = 100 sq m1]llmoters =
1 sq. decimeter =

‘1 sq. meter = l\centiare = 100 sq decnmeters =

in. or 1.196 sq. yards \

1 are = 100 sq. meters = 119 6 square yards

0 15499 sq. in.

-100 sq\ centimeters = 15 499 sq. in.

1/5499
Y

=100 ares = 10,000 sq. meters = 2. 471 acres

1 hectﬁf
(cenfiare, are, and hectare are used in
ments)

1 sq. ft. 1"144 sq. in. =0.0929 sq. meter
"1 sq. yd =9 sq. ft. = 0.8361 sq. meter
1 acre = 43,560 sq. ft. = 0.4047 hectzﬁ{\

larfd* measure-

N <

1,000 milligrams = 1 gram =0. 03527 ounce = 15 432
grains .

1,000 grams =1 kilogram = 2,2046 Ibs.

1,000 kilograms = 1 metric ton = 2 ,204.6 lbs

1 dram = 17,718 grams
1 ounce = 16 drams = 28.3495-grams’
1 pound = 16 ounces = 453 .59 grams

Liquid measures:

“ounces

: Y;olume measures;

I fluid ounce = 29.5729 mllllhters

1 pint = 16 fluid ounces = 473.167 milliliters
1 quart =2 pints' =32 fluid ounces = 946.33 milliliters

1 gallon =4 quarts = 8 pints = 128 fluid ounces
3.7853 liters n

1 liter = 1000 milliliters

=.1.0567' quarts = 33.8 fluid

/ "1900 cubic millimeters = 1 cubic centimeter = 0.06102
“cu. in.

in.

1006 cublc centlmeters =1 cubic decnme

1000 cublc decxmeters =1 cubic’ meter

"y

ter =61.02 cu.
s

35.14 cu. ft.
. \,
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USEFUL CONVERSION FACTbR§ FOR COMMON MEASUREMENT UNITS
T Typeof Multiply - . By v " To convért to
measurement _ . .
Length inches _ _ 254 ' mfllimeters o
. feet - Ty 30:48 centimeters
o yards ° 0.9144 _ meters
7 miles (statute) ' 1.609 " kilometers
. ‘ ‘ millimeters 0.03937 inches
) centimeters’ 0.03281 - feet
meters 1.094 ~ yards, ‘
kilometers 0'6214/ _miles. ‘ . e
. B gy
Area - square inchés : 6.452 - squarg centimeters  °
. .o square feet L 0.0929 . . square-meters ‘
s/ .- ’square yards 0.8361 square meters
. < - - square miles / 259 square kilometers ,
g . _acres - O . 0.4047 square-hectometerss” , ,
! . | * (hect :
L w square centimeters - 0.155 , square inches .
S o square meters 10.76 . square feet
, ¢ ¢ . Square'meters '1.196 - square yards
' _ .square kitometers | 0.3861 square miles -
- square hectometers :
N ; K (bectares) : . 2.471 * acres _
R g o - "
‘Mass weight , -ounces 28.3495 " ‘grams, s ™
' ' pounds -0.4536 kilograms ‘
short tons 0.9078 " megagrams (metric tons) *
- grams 0.03527 ounces . ‘
kilograms ‘ 2.205 - pounds
megagrams (metric tons)” 1.1016 short tons - )
Liquid volume ounces 2957 milliliters _
w - . - ‘ ' (cubic centimeters)
pints ) 0.4732 ll;ters no
. quarts - 0.9463 liters
- o gallons .3.785 liters \ ,
~ milliliters : . .
. (cubic centimeters) 0.0338 ounces -
liters 2.113 pints _
liters  #5> 1.057 quarts L
liters 0.2642 “gallons s
EPREETY . LY L4 . . - N -
" Témperature degrees Farenheit (°F) 5/9after subtracting 32 degrees Celsius (°C)
. - v degrees Celsius 9/5 then add 32 degrees Farenheit
/'y a ‘ . -~ ‘ ” '
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. ' “ . APPLICATION RATES OF ACTIVE IN GREDIENT PERACRE. - :
¢ . . FOR VARIOUS CONCENTRAT[ONS OF EMULSIFIABLES WETTABLES, AND DUSTS .

o Amount of Actual Chemical Recommended Per Acre : .

.

Poii inds of actlve chemical recommended per acre: el . : ’
' / 178 S 1/4 12 3/4 1 L 1172, . 2 212 0 3¢ 5
Amouf#of formulation needed to '6@ the above ,grnounts of active cnemical', for: o T
- 10%-12% Emulsion Concentrate (contains 1 pound chemical per gallon) o » : R
1 pt 1 qt 2qt - 3qt -  1lgal 11/2 gal 2gal- 21/2gal”  3gal . 5 gal
- .. 15%-20% Emulsion Concentrate (contains 1 1/4 pounds ehemical éer gallon) ' Lo,
: 1/3 qt 2/3qt " 11/3qt - 2qt 22/3qt 1 gal 11/3gal ~ 12/3gal 2gal  ~32/5gal
;.', 25% Emulsion Concentrate (cont'ains*Z pounds.chemical per gatlon) : EEP ) S .
1/2 pt 1pt. “1qt + 3pt . 2qt 3qt lgal. “~ +5qt 11/2gal  21/2gal
'40%;50% Emulsion Concentgate (contams 4 pounds chemital per gallon) ! . o .
174pt 't 12pt . - 1 pt 112pt | 1qt 3pt 2qt - Spt 3qt Sqt
«  P0%-65% Emulsion Concentrate (¢ontains 6 poungs chemical per g_allon) o o ' ]
/ 1/6 pt 1/3pt 2/3 pt 1pt 11/3pt  l1aqt 22/3pt  31/3pt ' 2qt 131/3qt .
%-75% Emulsion Concentrate (contalns 8 pounds cﬂemlcal per gallon) . - :
1/8 pt 1/4pt . 1/2pt. 3/4 pt 1 pt 11/2pt 1 qt 2172 pt 3pt = 2172qt
15% Wettable Powder ‘g . - o o ' ' e ,
3/41b 11221b 3_‘_1§lb Stb - 6231 101b = .131/21b $162/31b « 201b. 331A1b
25% Wettable Powder , . D R v a
172 1b 11b 21b - 3Ib. .- 41b 6lb. 81b < 101b 1216 201b
- U L, O e
40% Wttable Powder S ! ' o R -
~ S0z 100z *  11/41b° 1 7784 2121b° 33/41b . .SIb 61/41b 717216 121/21b
— = i T - - '-‘i-\
. 0% Wettable Powder S ¢ : i R s _—
“1/41b . 172 1b 1lb 1121b - 2Ib  *, 3Ib 41b ~ Slb _6Ib 1o§b
& 75% WettabE Powder | ‘ o A ' - i R .
1/6 1b 1/31b 2/31b 1lb 11/31b *2Ib 22/31b 313, 4lb 62/31b
: - 3 . ’ ’ ) B : . -
_ 80% Wettable' Powder - . - L . o
21/20z - Soz 5/81b 15/161b.  11/41b 17/81b. 21/21b Ib- 33/41b  61/41b
* 1% Dust - ’ ) . g ’ ) -t Lo - R »
121721b - 251b S0Ib 751b . 1001b 15016 5 2001b 250 1b -3001b 5001b
5% Dust . o C . |
21/21b Shb '101b, 1S1b 20l 7 301b l 56lb 60 1b 100'1b
10%Dust = o : | R
. 11/41b 21721b Sib 7121b .. 101b 151b ‘20 b, 25Ib 301b 50 by
Examgle—shown If l(i-bv—d tive lngredlent is recommended per acre and a. 40% 50% emulsnon concentrate is used, then
N : + 1 gt. of the formulated-material is required per acre. L \ac) . ,
' ) _ R , oo . CITN
' ’ Ty el
— 4, % 4T '
: A >
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The tables below can be used when preparing pestlc1de spray formulatlons of Wettable Powders (WP)or lquld concen- .

trations of Emulsnf&ble Concentrates (EC) in volume¥of water fess than 100 gallons.

Example 1: (Use chart 1.) If the label specifies 3 Ibs. of wettable powder in 100 gallons of water, then 3 tablespoons of

' - the same wettable powder will be needed to make a one gallon spray formulation.

- Exandple 2: (Use chart 2.) If the label specifies 3 pts. of liquid concentrate in 100 gallons of water, then 4‘/2 teas o

the same preparatlon will be needed to make a one gallon spray formulatlon

* CHART 1 ' : -
Water ~ ‘—Quantityﬁf--w ettable:Powder Pesticide Needed
. 100gal. . .1lb. . 21bs. 3ibs. 4lbsi | S lbs. 6 Ibs.
50 gal. : ~ lb. 11b 1'41b. 21bs ' 2% 1bs .3 Ibs.
25 gal. " Ylb. Llb. Y lb. Lb. 1%1bs 14lbs. -
Sgal. ST. , 10T. 15T. or 20T.or 25T.or 30T. or’
< N T . . léup - - ———1VYicup 1Y cup 1% cup
lgal.”, . . IT.. 2T. ' 3T. ' 4T. ST. 6T
¥ » -
CHART 2 , ) /f v ;
. Y . o . -
“Water |, * Quantity of Liquid Concentrate Pesticide Needed _ n / o \
100 gals. apt. Lo 2pts. ‘3 pis. (s, - Spts.
SOgals. . .  'AC. apt. 1pt: 1v2pts. 2 pts.® . 2V pts
25gals. 2fl. oz. - {41l oz 1C.° 14 C. ‘1 pt. 1V pts
-Sgals. - LT 2T.or. 4T.or. 6T. or 8T.or 10 T. or
_ T . ‘ 1fl.oz. - 21l. oz 3fleez. ‘4 1l. oz " S5floz
1 gal. %t - 1%t 3t 4%t 6t.or T4 t.
. - - . X a , . 2 T- . .
\T. = taolespoon t. = teaspoon Dg ;,c.up . fl. oz. = fluitt ounce
2 I . B
. ,J( '\ \
el EQUIVALENTS HELPFUL FOR THE MEASUREMENT OF ‘
. SMALL QUANTITIES OF LIQUID MATERIAL
. N / ~ N ‘
4‘ :1— - .. .
’ o <. Fluid _ : _ S Milliliters
Gallons Qt\arts Pints Ounces Cups Tablespoons Teaspoons  (cubic
T - . ' - ! centimeters)
' G 4 '8 128 As ‘.
' o 2 32 4 T
' 1 16 2 32 ™
1 1/8 L 2. 6 30
' 1 T 16 48 . 240
' 1 3 15
N 1 5

3 teaspoons -
2 tablespoons

" 1 tablespoon

1 fluid ounce

6 teaspoons '

4 tablespoons = = 12 teaspoons = Yicup

1 cup , = 16 tablespoons = 8 fluid ounces
2 cups C, = 32 tablespoons = 1 pint S
2 pints = 64 tablespoons = 1 quart’

4 quarts = 8 pints = ol gallon’

2 fluid ounces

16 fluid ounces -
4 level cups
16 level cups

To secure accuraCy ot measurementot liquid material, the purchase of graduated c§lmders of 100 and 500 milliliter
(cubic centimeter) capacity is strongly suggested

&

[Kc

wll Toxt Provided by ERIC

.
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.PESTS LISTEDv IN ALPHABETICAL ORDER

= °

/ .
. : _ <
Aphids o : L ’ " Fallarmyworm .:........ e R 23
: ca%ge ...... et et e, 18 "« Fruitflies................. e e et taaaen 9
: eaf “y......... s e, 26 . . Gardenspringtails ............................. 9
enpeach\............................. .6 ) Greenpeachaphld ...... P Y X
fer;uce 00| S N . A 34 - Hornworms (tomato and tobacco).......... LT.0 40
melon....... 2 e ey j ... 6 7 | Japanesebeetle............................. .
pea ........ S e 37 - Leaf miners (serpentine and blotch) ............... 10 .
potato...... e e, 6 Leaf hoppers .
. Arnlyworms v , . Jpotato............. SR 1
" common..... P, e 2 mx-spotted ............. . 12
fall ......... PP e, .23 ~ Lettuce root aphid,................. R ¥ |
Asparagus beetle,., ..................... el e 16 Looper cabbage ..... .7 ... ... ... ...l s 18
" Asparagusminer............................ “..17 " . . Maggots v . s - :
Beetles ' ) , r -~ cabbage .......¢..i.... .. e 19
asparagus............... e P 16 I -, «onfon ........... e v, 35
Colorado potato ..... PR .. e 38.. " - seedcorn ...y, S .31
cornflea............... ... i k., 26 pepper.........-..;.......‘ ............. .. 37
Japanese...l..................... e - 12 SC “‘Melonaphid ...« ... o o 6
Mexicanbean ........................ “v... 177 7= Mexican bean beetle R T T 17
potatoflea ....................... e I “Mites ..... et e e 11
QL) » S, e, e el : Northern corn rootworm B 29
stnpedcucumber...........-...;....‘...'.... Onion ma got.:.’ ..... J ..................... t35W
Bean weevil ...... et e €., ..-17 Onionthrips - . .oooove e i, 36
Billbug (illustrations only) : Peaaphid.................. ... ... ... ...... “..37 .
Black or greasy cutworm . ........ Peda weevil ............ e e 37
Borers mb . ‘ Pepper maggot .. .«........... e teeaeeaeaaa 37 -
> European corn. X ....... .. ...... e Potato aphid ....... Gttt it eeaaeeas 6
stalk . ....... P R PO .32 Potato flea beetle.”. ... .. ... .. e 38
squash vink . e R .. 33 . “Potato leafhoppef........ S 1. 39
Bronzed cutworm ......... ... T T oL 7 .- Rootworms : S
Cabbage aphid ........... P e 18 - northerncorn-............ e 29
Cabbagelooper.................. . coouiiini.... 18 o southern corn (illustration’ only) ......... S 30
Gabbage maggot .......... el ,\.\ .......... 19 , Sapbeetles.......... ... 0 30
Cabbage worm, imported.............. e 20 Seedcornmaggot ................ i, 31
Carrotweevil .................... e 21 Six- -spotted leafhopper ................. .. ;SR 12
‘Carrotrustfly ..................0 ... ........891 - SSlugs. #....:.13
Colorado’ potato beetle .."...... ieviieiiav.....4°38 - Southern corn rootworm (lllustratlon only) ..... T.o... 30
‘Common armyworm '« e 22 _ Q Spotted cutworm....‘.,_; ................. “iige... 8
Cornblotch leafminer ..............[......... 2. 11 " Springtails ... 9
Cornearworm ................0....0........... 24 Squashbug ..................0..... S 33
Cornfleabeetle....”.............. N 26 Squashvineborer ......................... e 33
Corn leafaphld ............ P 6 ‘ SStalk borer. v v 32
Cutworms ‘ ‘ r Striped cucu mber beetle.................. PR - 34
black or greasy .,............ S e 7 Tarnished plantbug .................. .. ........ 13
bronzed ........... e P 7 Thrips, onion........ PR P 536
Cdingy ... 0L e e ... 8 Variegated cutworm ,.............. . ....... ... 8¢
spotted . ........ V. : : | Weevils ‘L ) oo
DI van;%atel:l..t.l;..... A e e L bean ... ... .. 1T
. Diamond back mo , : C ‘ o7V ] S 21°
- Dingycutworm .......G:.. . - k . . pea........ N ‘ ........ [ 37
Earwigs onvooooa N o Ve Whlteﬂlef«...' ..... P e e ... 15
‘Earworm, corne............. e e Whitegrubs........... ... o i .13 -
European corn borer “Witeworms ™. ....... .. o T 16
R} - - \ b. .o N . l . ‘ '\ ) ;
ﬁ" °
s -, .
d 3 . -
[ 4 ' 2 ) .
- 5 ¥ , .
[ / /\/ P
( 4 - »
4 - ¢ N
2 r .‘ 4‘8\ and G .

¢ ‘ C - . . v



*Gorn Growth Stages in Relation to Boter Attack and Treatment

Mapted by E,H, Wheelér

, fom USDA, TBO76 - P

- Treat this and.
. all later stages

" No Need
to Spray

W

- BiGuRE 1.~Whorl mges of growth of |he corn plant: A, Early wborl. , mid-
whorl; C,l:lc whorl ' -

Survivql rate of newly hatched borers is very low on

plants in early whorl ( Fig.1-4) or youriger stages. These -

‘Plants also less attractive to moths for egy laying if larger
plants are available, - '

& . S

Emerging
* Tassel

Arrows indicate where e
+ tc direct treatment

FIGURE Z-Tassel stages of growrh ()f the corn plmt 4, Eady, green- usul
B mid-green-tassel; G, late-green- sl y )

| growth stages is hrghly susceptrble to borers during the '

3 to'fl weeks of egg laying and hatching. } .

* ’ o : Ty NP
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All pestlcndeshsted m-thls publlcatlon are l:eglstered and cleared for suggested uses accordmg to Federal reglstratlons and,
. State laws and, regulatlons in effegt on the date of this- publication.” When trade names are used for ldentlﬁcatmn no
product egdorsement is implied, nor is discrimination jnténded .agamst snmllar.matenals -
_NOTICE: THE USER OE TH-IS INFORMATION ASSUMES ALL RISKS FOR PERSONAL INJURY OR PROPERTY
’ 'DAMAGE . . :
WARNING: PESﬂCIDES ARE POISONOUS READ AND FOLLOW DIRECTIONS AND SAFETY PRECAUTIONS
. ON LABELS. HANDLE CAREFULLY AND STORE INORIGINAL LABELED CONTAINERS.OUT OF REACH OF
. CHILDREN, PETS, AND LIVESTOCK. DISPOSE OF EMPTY CONTAINERS RIGHT AWAY, ‘I(N A SAFE MANNER
. 'AND PLACE DO NOT CONTAMINATE FORAGE STREAMS AND PONQS S -

‘. . .
~ . . . K - - (8

5 " . .




