What is Biological Control and Why is it Needed?

--Get student views and backgrund

--What do you know now about biological control?

--What do you hope to learn? Read chs 1 and 2 of te




Goals of Biological Control

A Global invader suppression Lower
density of invasive pest in the whole
landscape, permanently

A Help farmers: Keep pest density in crops
below injury levels, for one or more seasons



Target Groups

Usual targets
A Insectgwhiteflies, aphids, mealybugs, weevils)
A Mites (2-spotted spider mitgia augmentation)
A Plants(waterhyacinth, Salvinia, thistles, spurge)

Rarely targets, but has been done
A Other invertebrategsnails, millipedes)
A Vertebrategrabbits, cats)




Types of Natural Enemies

A Parasitoids
A Predators

A Pathogens (of both in insects, weeds,
vertebrates)

A Specialized herbivores




Techniques of Biological Control

Area wide, | Field level Against insects
permanent | control or weeds
control
Classical biocontrol XX XX l, W
Habitat manipulation XX I
Pathogens as pesticides XX | (W)
Insectary releases XX |




Reasons BC is Needed

1. Invasions of new exotic pes

2. Problems with pesticides




Invasions of new exotic pests

INSPECTIONS TO SLOW RATE OF PEST INVASION
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Invasions of new exotic pests
INCREASING LOAD OF INVASIVE PEST INSECTS
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Fig. 1.2 Total number of adventive insect species in the United States frbm 1640 to 1977 (after
Sailer 1978). © | . | S

NUMBER OF ADVENTIVE SPECIES



Invasions of new exotic pests
OVER HALF OF INVASIVE INSECTS BECOME PESTS
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Fig. 1.3. Numbers of adventive insect species in the United States in various categories in 1977
(after Sailer 1978). '



Number of species

Problems with pesticides
MANY PESTS ARE RESISTANT TO PESTICIDES
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A history of the development of resistance to pesticides
Colorado potato beetle on Long Island, New York

Year First
Failure

Detected
Arsenicals

1880 1940s
DDT 1945 1952
Dieldrin 1954 1957
Endrin

1957 1958
Carbaryl

1959 1963
Azinphosmethyl 1959

1964
Monocrotophos 1973 1973
Phosmet

1973 1973
Phorate 1973 1974
Disulfoton 1973 1974
Carbofuran 1974 1976
Oxamyl 1978 1978
Fenvalerate?

1979 1981
Permethrin® 1979 1981

Fenvalerate + p.b.” 1982

1983
Rotenone + p.b.2 1984 ?

Year

Insecticide Introduced

“Gauthier et al. (1981); Forgash (1984b).

®M. Semel, New York State Agr. Exp. Station, Riverhead, New York, personal communication,
1984; p.b. = piperonyl butoxide.




FALSE ARMY and

BLOSSOM WORMS

may 1o or earlier. if
necessary.

May 18 or earlier if
necessary.

6 Ibs. Lead Arsenate in 100 '

gals. water,

6 Ibs. Cryolite in 100 gals.
water,

Flood for 10 hours.

O e+

WEEVIL

(Spout Beetle)

About May 25 or earlier
on a warm day.

About June 1 or earlier.

6 lbs. Cryolite in 100 gals.

water,

Flood for 36 ‘hours.

A

o n

\ROSE BLOOM

May 25.

Bordeaux Mixture (10-4-100).

Flood for 80 hours.

BLACKHEADED
FIREWORM

Commonly serious on flood-

ed bogs, rarely so on dry
ones.

First brood late in May
and early in June. Sec-
ond brood in July.

Generally about June 5
or earlier, if the winter
water has been let off
early in April

50 Ibs. clear Pyrethrum’ Dust
(.9% pyrethrins or its equiv-
alent in Kkilling power) per
acre

Pyrethrum Spray as
ended by makers

recom-
Sabadilla Dust (207%)

Flood.

YELLOWHEADED
FIREWORM

Serious on dry bogs only.

First brood, May 22.

Second brood, July 13,

Lead Arsenate in 100

gals, water.

6 1bs

bt DO

RED-STRIPED
FIREWORM

Serious on dry bogs only.

About August 6

1% qts. of Nicotine Sulphate
and 4 lbs. of Fish Oil Seap
in 100 gals. of water.

BLUNT-NOSED
LEAFHOPPER

This insect is the chief car-
rier of the FALSE BLOS-
SOM DISEASE.

Last week in June (on
bogs drained of winter
water early in April).

As soon as first few
blossoms open.

When vines are about
one-tenth in bloom.

SPITTLE INSECT

June 10-15.

As soon as first few
blossoms open.

FRUIT WORM

Two treatments neces-
sary, first when the
vines are two-thirds out
of bloom and again ten
days later.

50 1bs. clear Pyrethrum Dust
(.9% pyrethrins or its equiv-
alent in killing power) per
acre '3
Flood

Pyreth

mende:

1% qt

and 4]

100 ga

Flood

6 lbs

in 100

Cryolite Dust.

Rotenone Spray or Dust

lead arsenate

cryolite
flood
cryolite

pyrethrum
pyrethrum

sabadilla
flood
sabadilla

lead arsenate
nicotine sulphate/fish oill

Before 1945, pesticides were based ¢
minerals (e.qg., lead, cryolite, arsenic)
and plant extracts (e.g., pyrethrum,
sabadilla, nicotine, etc)



DDT dichloro-diphenyl-trichloroethane

Paul Hermann
Muller (1899
1965)

DDT, were discovered. The large scale use of DDT to del
soldiers and civilians in WWII spurred the creation of at
Industry for chemical (rather than botanical) pesticides



CATERPILLARS . water. -

About May 25 and again Flood

s flood

May 18 or earlier if Flood for 10 hours
necessary. LN

FALSE ARMY and e !
5% IST.
BLOSSOM WORMS May 15 or earlier if 2 lbs. 50 \\e“li;lbl(‘l DpT D DT

EETOCHNILY s POWDER in 100 gals. of

water T
10% DDT DUST D D

About May 25 or earlier 3 Ibs. 50% wettable DDT

on'a warm day POWDER in 100 gals. of D D I
water

About June 1 or earlier Flood for 36 hour fIOOd

Mid-July. 10% DDT DUST. DD I

Flood for 30 hours.
ROSE BLOOM May 2 BORDEAUX MIXTURE fIOOd

"
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WEEVIL

(Snout Beetle)

10-4-1 piu
resin fish ojl soap.

BLACKHEADED gorypsmugors, - Fied -~ flood
FIREWORM ™ " 7" s owrwese DDT became

A

Commonly serious on flood- e htsadl Jate. May 9 1bs. 50% wettable DDT D D I .
: and early in June. Sec 2 x
ed ‘bogs, rarely 8o on dry  3nd brood about second < ' POWDER in 100 gals. of WI
week in July water D D I

ones.

YELLOWHEADED

FIREWORM ris et Moy 35 1. 0 loe, LEAD ARSENATE Lead arsenate fOI’ mOSt peStS

Serious on dry bogs enly.

R s ’-‘""“*?"M‘twm

;
10% DDT DUST. ( D
As soon as motl Lk
it DDT POWDER 10 DDT
vines i nece ary

CRANBERRY SCALE ot :  flood
BROWN Whenever hoppers are !.l’ yi‘. i SENATE .
GRASSHOPPER AP s ;’11 l.1)()0 E"le‘l t\'f\\'\(';lll(“.l\'.\l 5 ) Le a-d arse n ate

10 1bs. COPPER SULFATE |
PO R e

watar

et

GIRDLER

Between Sept. 15 and
6, with late berries on

! Apply mid-September



The 1950s and 1960s were the era o
chemical pest control

This control system

Was based on rapid development of many new pesticides
Employed pesticides as the sole method of control

Used preventative and calendar based applications

Treated at the first sign of pests in crop, regardless of numbe
Did not monitor to learn current pest density

Was inexpensive and effective but polluting and not sustainat

o0k owhE



Problems with pesticides
USE OF PESTICIDES IN MAJOR CROPS

Total pesticide use on major crops, 1964 2001
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source; Economic Research Serice



Reasons for the End
of the Chemical Pest Control Era

1. Pest control failures due to pesticide resistanc
2. Pest outbreaks due to resurgence
3. Pest outbreaks due to secondary pests

4. Environmental contamination with residues



Pest Resurgence

S

* Natural Enemy (3)

www.uky.edu/Classes/ENT/530/Lecture_Notes/ mar29/mar29.ppt



Pesticide Is applied
Pest =2

Natural Enemy =0

Natural Enemy =3

Pest =14



Problems with pesticides:
Pest control failures due to the destruction of natural enemies
(pest resurgence or secondary pest outbreaks)
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DeBach demonstrated resurgence by using DDT to eliminaf&phytis
melinusfrom citrus groves. Red scale populations exploded



Pesticide applied to kill target pe

Secondary Pest
Outbreak

natural enemy of sOMIg, secondary pest
secondary pest



In the absence of its natural enemies, the
Nsecondary pesto rapic




Outbreaks of two
spotted spider mites
are routinely caused

when pesticides

applied for other pests

kill most of the
phytoseiid predator
mites that normally
control spider mites




Pesticides also damaged the

environment




“SILENT
SPRING

Rachel
carson

Influential book
sounding alarm over
pesticide abuse



. . . . DDD Concentrations in the
Pesticides In food chains |kt

Bioaccumulation refers to
the concentration in a
food chain of a fat soluble
material such as DDT or
PCB. This lead to loss of
eagle and falcon

populations in wide areas
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Thin-eggshell syndrome in raptors, pelicans and other wading bi




lliness in farmworkers exposed to fresh pesticide residues



