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pruning. Needs no incorporation, Won t leach or move into un-treated areas. 
RONSTAR 

GIVES EXCELLENT 
WEED CONTROL. 

Just one application of RONSTAR herbicide gives effective, season-long control of over twenty of your toughest annual broadleaf and grassy weeds. 
FOR A G O O D - L O O K I N G 

LANDSCAPE. TAKE A 
G O O D L O O K 

AT RONSTAR HERBICIDE. 
If you'd like to find a simpler, safer way to keep weeds under control, find out more about 
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the preemergence herbicide that covers the landscape: CHIPCO RONSTAR herbicide. See your dealer, or write: Rhône-Poulenc Inc., Agrochemical Division, Monmouth Junction, NJ 08852. 

IT 'S SAFE O N THE 
BROADEST R A N G E 

O F T U R F 
A N D O R N A M E N T A L S . 
You have to be careful when you put down most pre-emergence herbicides. They're safe on turf or ornamentals. Not on both. Enter CHIPCO*RONSTAR* preemergence herbicide. The only product you can use safely to weed the whole landscape: turf, woody ornamentals, ground cover, and trees. RONSTAR herbicide solves a lot of problems. And simplifies your inventory and application. It causes no root 
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HOW TO 
TAKEOUT 
SURFACE 
FEEDERS 
A N D GRUBS 
IN ONE 
SWELL FOOP. 
To take out surface feeders like sod 
webworm larvae, chinch bugs, bill-
bugs, and flea beetles, just follow 
these simple steps. 

Step one, get some ®OFTANOL 
2 Insecticide. It's the liquid for-
mulation of OFTANOL. If you think 
OFTANOL is too expensive to use on 
surface feeders, check out step two. 

Step two, mix it at the economi-
cal rate and spray where the bugs 
are. It'll work. 

The same product, OFTANOL 2, 
does a bang up job on grubs. Mix it 
at the recommended rate and spray 
it on. Use OFTANOL anytime, as a 
preventive in the spring or as a cura-
tive, whenever grubs are a problem. 

Surface feeders and grubs, two 
serious problems with one serious 
solution. OFTANOL 2. 

OFTANOL is also available in a 
granular formulation. Always read 
the label before use. 

OFTANOL 2. 
WHEN YOU'RE SERIOUS 
ABOUT SURFACE 
FEEDERS A N D GRUBS. 

oration Mobay Chemical Corpor 
Specialty Products Group 
Box 4913, Kansas City, Mo. 64120 

OFTANOL is a Reg. TM of the Parent Company of 
Farbenfabriken Bayer GbmH. Leverkusen. 
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construct a frass-packed tunnel from 
the chamber to the outer bark cortex 
be fore o v e r w i n t e r i n g . T h i s larval 
channel undoubtedly expedites and 
facilitates emergence by the adult the 
following spring. 

Larvae pupate in May or June. Ten 
to 14 days later, the adult chews a D-
shaped emergence hole that conforms 
to the shape of the thorax before 
emerging. If the hole is not shaped 
properly before the beet le tries to 
c l imb free, it may become perma-
nently stuck in the hole. 

Most adults emerge during a 4 to 6 
week period in late spring and early 
summer and must feed at least 8 to 10 
days before they are capable of laying 
eggs. Females are apparently discrim-
inating egg layers because each pro-
duces only 10 to 40 eggs during a 3 to 6-
week life time. 

Eggs are glued to bark surfaces, 
usually near the v-shaped, black areas 
at the junction of branches with limbs 
or limbs with the trunk. Larvae hatch 
by chewing through the egg chorion at 
its point of attachment to the bark 
after a 1 to 2 week incubation period. 

Larvae feed initially in the cambial 
zone, stimulating some trees to form a 
ca l lus- l ike t issue that shows-up as 
ridges in the bark. Since larvae feed 
horizontally and switch directions at 
acute angles, the raised areas on the 
bark are in a zigzag pattern. 

Other researchers have hypoth-
esized that this feeding pattern mini-
mizes vascular pressures on larvae, 
improving their chances of surviving 
the tree's natural resistance. 

T h e primary symptom of bronze 
birch borer attack is dieback of the 
uppermost branches of the tree. When 
this is noticed, the bark should be in-
spected for the presence of narrow, 
raised areas in an S-shaped configura-
tion. 

If th i s s y m p t o m is p r e s e n t on 
birches with top-dieback, you can be 
certain that bronze birch borer is the 
culprit. If D-shaped emergence holes 
are detected, you know that the in-
festation must be dealt with imme-
diately if there is any hope of saving 
the tree. 

Control s t ra tegies 
There are four factors that are of pri-
mary i m p o r t a n c e in developing a 
borer control strategy: 
1 maintaining plant vitality, 
2 knowing when adults begin emerg-
ing and for how long emergence con-
tinues, 
3 knowing which labeled insecticides 
are most effective, and 

4 achieving thorough coverage of all 
bark and leaf surfaces. 

Mainta in ing plant vitality 
Many people do not realize that the 
urban forest is a hostile environment 
for woody plants. Soil texture, grade, 
and chemistry have often been dra-
matically altered by activities of ur-
b a n i z a t i o n , and e x o t i c t r e e s are 
planted in locations for which they 
are not adapted. 

Landscape archi tects and others 
who choose trees for specif ic sites 
should do a better job of selecting 

Very little is known 
about buprestids and 
their relationship to 
host plants. 

trees that can be expected to thrive, or 
at least survive, in the area where 
they will be planted. 

Whenever possible, sites should be 
altered to meet the requirements of 
the tree to reduce long-term mainte-
nance costs associated with weak-
ened trees. 

Recognizing that borers are oppor-
tunists that exploit weakened trees, it 
should be obvious that anything we 
can do to improve tree vitality will 
reduce borer infestation and damage. 

T h e following cultural practices 
will improve or help maintain tree vi-
tality, helping the tree to help itself in 
its battles with borers and perhaps 
other insects and diseases. 

Pruning 
Landscape trees should be pruned 
properly and on a timely basis follow-
ing recommendations recently pub-
l i s h e d by Dr. A l e x S h i g o of t h e 
Northeast Forest Experiment Station 
in Durham, NH. 

Trees like birch should be pruned 
after August 1 to minimize bleeding 
and problems with canker-causing 
fungi. Proper pruning will improve 
both the confirmation of the canopy 
and the energy economy of the tree, 
leading to improved vitality. 

Fert i l izat ion 
In native habitats (i.e., forests there is 
a cycling of nutrients as leaves and 
branches are shed, fall to the ground, 
and decompose. The same process oc-
curs with understory plants, includ-
ing s h r u b s , f o r b s , a n d g r a s s e s , 
resulting in a continuous supply of 
nutrients. 

T h i s cycl ing does not occur in 
much of the urban forest because 

leaves and other refuse are discarded 
a n n u a l l y . C o m p e t i t i o n by d e n s e 
plantings of grasses further depletes 
soil nutrients. Consequently, urban 
trees will benefit from fertilization. 

An inorganic, slow-release fertil-
izer should be used in fall after one or 
two hard frosts. It can be broadcast on 
the soil surface, injected under pres-
sure, or placed in drill-holes. If annual 
fertilization is practiced, 4 pounds of 
actual N per 1000 square feet should 
be used. I recommend 6 pounds of N 
per 1000 square feet every other year. 

Top-dressing may be the most cost-
effective method, but aerification sup-
plied by injection or drill-holes may 
provide additional benefits. 

Mulching 
Bark damaged by maintenance equip-
m e n t c o m m o n l y s e r v e s as an 
oviposition site for borers. 

Whenever possible, trees that are 
known to be hosts of clearwing borers 
should be mulched so that equipment 
does not need to be used close to the 
tree trunk. Of course, mulching also 
reduces evaporation of water from the 
soil, minimizes rapid changes in soil 
temperature, and reduces weed com-
petition. 

Mulch should not be more than 
about two inches in depth to mini-
mize chances of creating an environ-
ment at the base of the trunk where 
m i c r o o r g a n i s m s may f lourish and 
eventually invade the tree. 

Water ing 
T h e r e is a common misconception 
that large trees have deep roots, so 
they are not impacted by drought. 

The reality is that large trees often 
suffer more from periods of low rain-
fall than smaller trees. In any case, 
trees will benefit from weekly water-
ing whenever summer or fall drought 
occurs . Water ing should be done 
slowly so that it percolates to the roots 
rather than running-off to areas that 
will not benefit the target tree. 

This is one tactic in which the cli-
ent can participate, if they are willing. 

Debil i tat ing insects 
D e f o l i a t o r s and s u c k i n g i n s e c t s 
should not be allowed to reach levels 
that debilitate trees, thereby reducing 
their natural res is tance to oppor-
tunistic pests like borers. A high de-
gree of c o n t r o l is not n e c e s s a r y 
because low levels of pests usually do 
not reduce tree vitality significantly. 
C o n s e q u e n t l y , i n s e c t i c i d a l soaps, 
horticultural spray oils, and bacterial 
insecticides can be used to minimize 
reliance on conventional insecticides. 

Implementation of a tree care pro-
gram that includes the above prac-
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tices will lead to a more vital urban 
forest and a reduction in insect pest 
problems. But, there will always be 
times when a borer infestation must 
be dealt with aggressively to save the 
tree. 

Defining adult emergence 
Detection of presence and delineation 
of the emergence period for several 
clearwing moth borers can be accom-
plished with pheromone traps. Conrel 
C l e a r w i n g Borer Traps (avai lable 
from Conrel , 110 A St., Needham 
Heights, MA 02194) can be used to 

capture male moths of the following 
borers: banded ash clearwing (looks 
much like lilac borer but emerges in 
August and September rather than 
May and June), dogwood borer, lilac 
borer, lesser peachtree borer, peach-
tree borer, an oak borer, and rhodo-
dendron borer. 

The traps are simply placed in a 
convenient location in your service 
area and checked periodically begin-
ning about two weeks before emer-
gence of the target borer species is 
expected. Directions provided in the 
trap kits and color photographs make 

The finest golf 
courses in the world 
are fertilized 
wi th Milorganite . . . 
naturally 

ilorganite is easy to apply, without danger 
of burning, so watering-in is never necessary. 
It never deteriorates or hardens during 
storage, and Milorganite contains natural 
organic nitrogen, phosphorus, and iron. All 
are released gradually by nature's soil 
bacteria when and as the grass needs them 
to insure uniform color with even, prolonged, 
and healthy growth. 

Milorganite" 

America's Number One Naturally 
Organic Fertilizer For Over 50 Years 

Milwaukee Metropolitan Sewerage District 
735 N. Water Street. Milwaukee. Wl 53202 

the traps useful even to practitioners 
who are unfamiliar with insects. 

Borer sprays are applied at spec-
ified time intervals after the first male 
moth is captured. 

In most cases, clearwings that at-
tack trees can be controlled with a 
single application of an effective in-
secticide, if it is timed properly. 

We have been unable to detect the 
presence of long-range sex attraction 
with bronze birch borer, so monitor-
ing adult emergence is laborious, re-
quiring daily or weekly inspection of 
infested trees or bolts. 

Recently, we have described a way 
to predict bronze birch borer emer-
gence based on local temperature. De-
gree-Day (°D) insect activity models 
are based on a threshold temperature 
and a starting date (the date on which 
you begin accumulating °D above the 
developmental threshold). 

Careful analysis of several thresh-
old temperatures and starting dates in 
Columbus and Wooster, OH, indicate 
that these values must be prescribed 
for a given geographical area. 

For example, in Wooster which is 
about 50 miles south of Lake Erie, the 
best threshold temperature for pre-
dicting 10 percent adult emergence 
was 10°C (50°F) with a starting date of 
April 1. In Columbus which is lati-
tudinal ly about 50 miles south of 
Wooster , the best threshold tem-
perature was 8°C (46°F) with a start-
ing date of May 1. 

We don't know how well these 
models will fit other locations. Some-
one in each area of the country who 
wishes to develop this kind of model 
for predict ing bronze borer emer-
gence will need to collect infested 
wood in early spring, record seasonal 
emergence and temperature, and then 
work with a statistician to determine 
if one of our models accurately de-
scribes birch borer emergence in their 
area. 

The importance of using a predictive 
model based on local temperature is 
that a borer population may emerge as 
much as two to three weeks earlier or 
later than usual during a particular 
year. This accelerated or delayed emer-
gence is directly related to temperature 
and will directly influence the success 
of your borer control program. 

Effectiveness of available 
insecticides 
Dursban (chlorpyrifos), Turcam and 
Dycarb (bendiocarb) , l indane, and 
Thiodan (endosulfan) are registered 
for use against borers. I have not 
worked extensively with Thiodan but 
believe the other materials to be at 

continued on page 60 



Here you see our finest products. 
But not our best work 

Our finest products are lush, green, 
and vigorous. Our best work is knowing we 
can stand behind them. 

Years of field experience. Continuous 
research. Nationwide testing. All these are 

Medalist North, Premium Sod Blend, 
Landscape Pro, and the Medalist Winter 
Overseeding Products. And we never 
stop improving them. 

For help with your toughest turf 
hidden in every blade that sprouts from a problems, contact us. Then we can show 

^ - you more of our best work. Listening. Northrup King Medalist* Turfgrass 
Mixture. 

Mixtures such as Athletic Pro" II, 
Northrup King Medalist Turf Products, P O. Box 959, Minneapolis, MN 55440 ©1985 Northrup King Medalist 

And answering with turfgrass 
mixtures that work. 





Above and below 
the call of duly 
Only D-z-n" destroys 52 surface and 
sub-surface insects. 

You know that insects can wreak havoc in lawns and 
ornamentals. 

But D-z-n diazinon gets them where they live. Above 
and below the soil line. Sod webworms, chinch bugs, 
armyworms, aphids and more. Including grubs, 
cutworms and other sub-soil pests. With a quicker kill 
and longer residual control. 

When safety counts. 
D-z-n diazinon is so safe it's non-restricted. Use it 

near homes, hospitals or schools. You need no special 
clothing or protective equipment. 

Mix D-z-n with fertilizers and fungicides. In liquid, 
granular or powder formulations. The choice is yours. 
D-z-n diazinon. From the people who invented diazinon 
over 20 years ago. 

Ciba-Geigy, Ag Division, Box 18300, 
Greensboro, NC 27419. 

D-z-n. The bug stops here. 

CIBA-GEIGY 
© 1984 Ciba-Cicigy Corporation 
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least as effective or better. 
Chlorpyrifos is available in three 

formulations (Dursban 2E, 4E, 50WP) 
and is registered for use against all 
borers on all trees and shrubs. The 
usage rate is commonly one pound of 
active ingredient per 100 gallons of 
water applied to runoff. Currently, 
Dursban is the best choice for control-
ling clearwing borers. In my experi-
ence, a single application of Dursban, 
10 to 14 days after first adult emer-

gence as monitored by a pheromone 
trap, will provide season-long protec-
tion. 

The except ion would be lesser 
peachtree borer that emerges from 
May through September in much of 
its range. Two or three applications at 
5-week intervals may be required to 
control this species. Lindane is some-
what hard to find these days but is an 
effective borer control product with 
an excellent safety record. 

The most commonly used formula-
tion is the 20 percemt liquid that con-
tains 1.8 pounds of insecticide per 

gallon. It can be substituted for Durs-
ban at the one pound of active ingre-
dient per 100 gallons of water usage 
rate for controlling clearwing borers. 
To my knowledge, products con-
taining bendiocarb have not been 
evaluated against clearwing moths. 
We plan to do this in the near future. 

Turcam 76WP (or Dycarb) is my 
choice for controlling bronze birch 
borer, although Dursban has also pro-
vided excellent control. Again, the 
one pound active ingredient usage 
rate applies. The initial thorough-
coverage spray should be applied just 
prior to first adult emergence. 

In northeastern Ohio this is usually 
in late May (20-25). Two repeat appli-
cations are made at two-week inter-
vals. The spraying should be initially 
focused on bark of the trunk and all 
branches, even in the top of the tree, 
but leaves should also be sprayed be-
cause adults must feed for at least sev-
eral days before laying eggs. 

By spraying before adults begin 
emerging, repeating the application 
throughout the major emergence per-
iod, and cover ing both bark and 
leaves thoroughly we: 
1 kill adults as they construct their 
exit hole, 
2 perhaps kill eggs or larvae when 
they eat sprayed bark while chewing 
through the egg chorion at its point of 
attachment to the bark, and 
3 kill adults when they contact bark 
or consume or contact treated foliage. 

When spraying trees to control 
clearwing borers, application can be 
delayed until after .oviposition, be-
cause larvae hatch and then crawl 
over the bark surface before choosing 
an entrance site. 

However, with flatheaded borers, 
the spray must be applied before 
oviposition, since larvae construct their 
entrance hole at the point on the bark 
where the egg is attached. Any borer 
control strategy should be coordinated 
with a tree health care program, includ-
ing removal and destruction of borer 
infested wood for top-killed and dead 
trees, and cultural practices that have 
already been enumerated. 

Borer control procedures have now 
been developed that can be used by 
arborists and other landscape man-
agers to minimize damage done by 
borers, some of the most damaging in-
sect pests in the urban forest. WT&T 

The author encourages all applicators of 
insecticides to read the container label care-
fully, following all instructions. Recommen-
dations provided in this article are based on 
experience by the author. The author 
wishes to thank Rodney C. Akers for provid-
ing information on D models for predicting 
emergence of bronze birch borer adults. 


