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NATURAL
CONTROLS

BO TA N IC A L 
I N S E C T I 
CIDES 
(Dave Kain)

❖ ❖  Naturally occuring pesticides 
that are derived from plants or plant 
parts are commonly referred to as “bo 
tanicals”. Botanicals have been around 
for quite a while. Along with arsenicals and 
other inorganic pesticides, they were pretty com
monly used before the advent of the synthetic, 
organic pesticides rendered them “obsolete”. From 
time to time they ’re resurrected for various reasons 
and may be familiar. Botanicals may be of interest 
to those concerned with pest management for a 
variety of reasons. They are generally less toxic to 
the applicator than many synthetic pesticides. They 
may be acceptable in the organic market where 
synthetic pesticides are not. Since, in general, they 
break down quickly, they may also be of use near 
harvest when control is needed but other materials 
may not be applied. Rapid degradation also means 
they are less likely to become environmental prob
lems.

Botanicals, however, are not without concerns. 
They are usually broad spectrum poisons that can 
be hard on beneficial insects. And, unlike “biologi
cal” pesticides, they are somewhat acutely toxic to 
humans and other animals. The fact that they break 
down rapidly in the environment, while an advan
tage in some respects, also means that sprays need 
to be timed precisely to coincide with pest events, 
applied at lower thresholds and, possibly, applied 
more often. They are also veiy expensive.

The four most common botanicals available 
for use in fruit crops today are rotenone, pyrethrin, 
sabadilla and ryania.

ROTENONE
Rotenone is derived from the root 

of various plants of the Derris or 
Lonchocarpus species from South
east Asia, Central and South America. 
It is available as at least 118 formu
lated products from a large number of 

manufacturers. It is synergized by the 
addition of piperonyl butoxide (PBO), 

which is another botanical material. Roten
one is expensive compared with synthetic insecti
cides, but is moderately priced for a botanical. It is 
the most commonly mentioned of the botanicals in 
pre-synthetic literature and is at least somewhat 
effective against a large number of insect pests. 
These include: pear psylla, strawberry leafroller, 
European com borer, European apple sawfly , 
cherry fruit fly, apple maggot, cranberry fruitworm, 
raspberry fruitworm and pea aphid, which is similar 
to rosy apple aphid, European red mite and two- 
spotted spider mite, codling moth, plum curculio, 
Japanese beetle and tarnished plant bug. Unfortu
nately, it is also toxic to ladybird beetles and preda
tory mites. But, it is non-toxic to syrphid flies that 
feed on aphids, and to honeybees. Rotenone is 
rapidly degraded by sunlight, lasting a week or less.

Rotenone is the most toxic of the botanicals 
mentioned here, to humans and other mammals. 
The acute oral LD50 is from 60-1500 mg/kg. In 
small doses it may be irritating or numbing to 
mucous membranes. It is highly toxic to fish, 
having been commonly used as a fish poison. It is 
also toxic to birds and pigs.

PYRETHRIN (PYRETHRUM)
This compound is produced in the flowers of 

Chrysanthemum cinerariaefolium  and is the fore-
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runner of the synthetic pyrethroid insecticides. There 
are not nearly as many commercially available formu
lations of this chemical as there are for rotenone, but it 
is available as an emulsifiable concentrate, in combi
nation with rotenone, or alone as a wettable powder, 
from at least a couple of sources. Pyrethrin is the least 
expensive of these four materials. Depending on the 
rate used, it may be less expensive than many synthetic 
insecticides. It is also synergized by PBO. Pyrethrin 
is labelled against a large number of pests. An adden
dum to the label for one formulation of pyrethrin 
showed it to be moderately to highly effective (61- 
100% control) against the following pests of fruit: 
grape leafhopper, potato leafhopper, leaf curl plum 
aphid, blueberry flea beetle, blueberry thrips and 
blueberry sawfly. It is also effective against cranberry 
ffuitworm. It is quickly broken down in the environ
ment and may be used up to and including the day of 
harvest.

Pyrethrin is relatively non-toxic to humans and 
other mammals, although the dust produces allergy 
attacks in people who are allergic to ragweed pollen. 
The acute oral LD50 is 1200 to 1500 mg/kg. It is toxic 
to fish, but “relatively” non-toxic to honey bees.

SABADILLA
The source of sabadilla is the seed of a tropical lily. 

There are very few commercial formulations of this 
material. It is available as a dust that may also be added 
to water and sprayed, but clogging of the nozzles has 
been noted. It is moderately priced for a botanical 
(similar to rotenone). It will control potato leafhopper 
and is somewhat effective against tarnished plant bug. 
It has little effect on predators or parasitoids, except for 
the predatory mite Typholdromuspyri, to which it was 
extremely toxic in recent tests conducted by Joe 
Kovach. It is not toxic to honey bees. Sabadilla may 
be used up to 24 hours before harvest

Sabadilla is less toxic to mammals than is roten
one or pyrethrin; the acute oral LD50 is greater than 
4000 mg/kg.

RYANIA
A product of the roots and stems of Ryania 

speciosa of Trinidad, ryania acts as both a stomach 
and contact poison to target insects. It is the most 
expensive of the materials covered in this article, 
and is not as readily available as rotenone or 
pyrethrin. Ryanodine, the active ingredient, is 
formulated as a wettable powder and is labelled for 
use against the codling moth in apples. It is also 
toxic to the European com borer and may control 
cranberry fruitworm. In Joe Kovach’s tests, it 
provided excellent control of a pest complex com
prising codling moth, oriental fruit moth and lesser 
appleworm. It also controlled aphids, white apple 
leafhopper and spotted tentiform leafminer. It is 
more persistent than rotenone or pyrethrin and is 
more selective. It is generally not very harmful to 
pest predators and parasites, but it is somewhat 
toxic to the predatory mites Atractotomus mail and 
Diaphnocoris spp. It may also be used up to 24 
hours before harvest.

The acute oral LD50 of ryania is 750-1200 mg/ 
kg, less toxic than rotenone and slightly more toxic 
than pyrethrin. It is also toxic to fish.

PIPERONYL BUTOXIDE (PBO)
PBO is a synergist (a material that, when added 

to a pesticide, results in activity greater than when
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either material is used alone) of both rotenone and 
pyrethrin. It is also a botanical product, being derived 
from Brazilian sassafras. Acutely, it is very safe, 
having an acute oral LD50 of greater than 7,500 mg/kg, 
but it may be chronically toxic in high doses.**

DOGWOOD BORER 
MORE (Art Agnello)

BORERS

❖ ❖  The larva of this clearwing moth feeds on 
apple trees, primarily on burrknot tissue on clonal 
rootstocks. Burrknots are aggregations of root initials 
that can develop on the above-ground portion of the 
rootstock; all commercial dwarfing and semi-dwarfing 
rootstocks have a tendency to develop burrknots. Some 
chemicals with hormone effects, such as NAA, can 
increase the expression of burrknots, as will failure to 
keep the area around the trunk weed-free and open to 
sunlight. White latex paint brushed on the exposed 
portion of the rootstock will prevent new infestations of 
the borers, and also protect against southwest injury to 
the bark. Dilute trunk applications of an insecticide 
with good residual activity can provide control of 
established infestations. At this point in the season, a 
spray of Lorsban 50WP or Thiodan 50WP would be the 
most effective materials if applied anytime until Au
gust 15, bearing in mind the specific pre-harvest 
intervals. ❖ ❖

FURADAN 4F 
(Art Agnello)

❖ ❖  Up until the end of last season, strawberry 
growers had the ability to use Furadan 4F under a 
24c Special Local Need label to control strawberry 
root weevil adults before they began laying most of 
their eggs. This application would normally be 
recommended for this time of the season. Last 
year, the New York State Department of Environ
mental Conservation announced its intentions to 
cancel this 24c label, unless FMC could show 
continued need for this application; this they did, 
along with documentation from my office. I have 
just heard from Dave Pincus of FMC Corp. that the 
DEC has decided it will reinstate this label for New 
York strawberry growers, but only if the company 
affixes the special Supplemental Label to each 
container of Furadan sold in the state. FMC is in the 
process of responding that, because such an effort 
would not be cost-effective, they intend to with
draw their request for the 24c unless the packaging 
provision is withdrawn. Needless to say, however 
this shakes out, it will be too late for N. Y. growers 
this year by the time a final decision is made. Sorry 
folks, we did what we could, but this appears to be 
yet one more case of a bona fide pest control 
concern being made into a regulatory football.**

CHEM
NEWS

PEST FOCUS

OBLR - 996 DD (base 43°F) have accumlated 
since the first catch of a summer brood OBLR 
male in Geneva, which corresponds with an 
estimated cumulative egg hatch of over 90%. 
Atthoug h sam pling for infested term inals should 
begin w hen600 DD have accumulated, useful 
information on the tail-end of the population 
can still be obtained by sampling this week.
STLM - The spotted tentiform leafm iner 2nd 
brood flight began 6/22 in Geneva, putting us 
at 780 DD (base 43°F) since then. Sampling for 
sap-feeding mines done from now on should 
use Chart 2 in the 1992 Recommends, employ
ing only the Treat vs. No Treat decision option.
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