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INSECTS

Japanese Beetles Are Here!

Over the past 2 days, severa reports have come in indicating that Japanese
beetle adults are beginning to emerge. Adult Japanese beetles have been
found from the southern tip of the state (Ron Hines reported 16 adultsin his
trap) all the way to central Illinois, where several observations have been
made. On June 23, Brad Lindquist spotted them in Mechanicsburg; Dennis
Bowman, Extension educator in crop systems, found not only an adult but
several pupae that were very close to emerging in McLean County. Once
again, in the research plots, the IPM graduate students and Ron Estes, coordi-
nator of the insecticide efficacy trials, reported Japanese beetle adultsin Piatt
County; adult beetles were also spotted in cornfields in Champaign County
near Rantoul by Brad Burnett, Pioneer, on June 24.

Japanese beetle adults pupate and emerge as adults in mid- to late June. Dur-
ing the summer months, females will mate several times during their 30- to
45-day life span. Females lay eggs in mid- to late summer. Larvae hatch and
feed on root systems of various host plantsin the fall. They overwinter as
third instars deep in the soil. As temperatures warm in the spring, the grubs
move back toward the soil surface, where they feed on organic matter and
corn roots until late spring when they enter the pupal stage. Japanese beetles
have only one generation per year.

Last year, Japanese beetles drew alot of attention due to the massive numbers
that were present in July and August. Many reports of beetlesfeeding in corn-
fields made their way to the Bulletin last summer. Joe Spencer, Center for
Economic Entomology, Illinois Natural History Survey, and Scott Isard, De-
partment of Geography, sampled soybean fieldsin all counties in the state of
Illinoisin 2002. The results of their sweep-net samples are presented in Fig-
ure 1 (see page 134), with the map illustrating which counties had beetle
infestations. Beetles were present in 59 Illinois counties.

The presence of Japanese beetle adults should serve as a heads-up for grow-
ers across the state. As the beetles continue to emerge, they will begin seek-
ing host plants to feed on, including corn and soybeans. Economic damage
may be caused by silk clipping in corn and defoliation in soybeans. Continue
to watch the Bulletin for future updates on this insect. —Kelly Cook

Just a Reminder

K eep scouting for those European corn borers! While working in research
plotsin Champaign, the IPM graduate students found third-instar corn borers
feeding in the whorl. Remember, once the larvae begin boring into the mid-
ribs of leaves and stalks, rescue treatments are no longer an option. A list of
rescue treatment options can be found in issue no. 11 (June 5, 2003) of the
Bulletin (http://www.ag.uiuc.edu/cespubs/pest/articles/v200311.html).—
Kelly Cook

Planting Date and Bt Economics for European Corn Borer

Asmentioned in previous issues of the Bulletin and again now, first-genera-
tion European corn borer larvae are presently active in many cornfields
throughout Illinois. Scouting for first-generation larvae and injury should
have begun several weeks ago for most areas in the state, especially in the
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Figure 1. Japanese beetle adults cap-
tured per 100 sweepsin soybean fields
during 2002. (Map courtesy of Scott
Isard, Department of Geography, and
Joe Spencer, Center for Economic
Entomology, Illinois Natural History
Urvey.)

southern half of Illinois. The statewide
progress of corn planting was quite
good this year, except for many rain-
soaked areas of southern Illinois. A
recently published paper proves
clearly that planting date can signifi-
cantly influence the return on the
investment of a Bt hybrid purchased
for European corn borer protection.

Theinfluence of planting date on the
economics of Bt corn utilization for
European corn borer management was
recently discussed in ajournal article
(Journal of Economic Entomology,
June 2003 issue) by Clint Pilcher and
Marlin Rice, Department of Entomol-
ogy at lowa State University. Thetitle
of their paper is“Economic Analysis
of Planting Dates to Manage European
Corn Borer (Lepidoptera: Crambidae)
with Bt Corn.” Their research was
conducted from 1996 through 1998 in
three lowa locations (Ames, central

lowa; Lewis, southwestern lowa;
Nashua, northeastern lowa). They
evaluated the interactions of planting
date for two Bt events designed to
provide European corn borer control:
event 176 (no longer commercialized)
and event Bt11, Cry1A(b), Northrup
King/Syngenta Seeds. This article
summarizes the results only for the
Bt1l event.

In 1996, N6800Bt and N6800 (non-Bt
near isoline) hybrids were planted near
Ames, Lewis, and Nashua, lowa. In
1997 and 1998, N7333Bt and N7333
(non-Bt near isoline) hybrids were
planted near Ames and Lewis. At the
Nashua |ocation, N4640Bt and N4640
(non-Bt near isoline) hybrids were
planted in 1997 and 1998. The hybrids
planted in Ames and Lewis required
110 to 112 days to reach maturity. In
Nashua, 102- to 106-day hybrids were
utilized. A split-plot design was used
for the experiment, with Bt or non-Bt
(near isolines) serving as the whole
plots. Three planting date targets
(early, April 20-30; middle, May 1—
10; late, May 11-20) served asthe
split-plot treatments. All treatments
were replicated four times at each
location. Individual plots were 24
rows wide (30-inch rows) and varied
in length from approximately 60 to 90
feet. Seeding rates ranged from 27,680
to 28,770 per acre. Event Bt11 pro-
vided 100% control of first- and sec-
ond-generation European corn borers
for al three planting dates. The middle
six or eight rows were machine har-
vested at physiological maturity.

A Bt premium of $10.00 per acre was
used for Pilcher and Rice's economic
analyses. The authors compared yields
of the Bt (Bt11 event) and non-Bt
(near isoline) hybrids and estimated
overall profits (above and beyond the
cost of the Bt premium) according to
the following planting dates: early
planting date—$3.74 per acre; middle
planting date—$7.85 per acre; late
planting date—$16.90 per acre. The
investigators observed that approxi-
mately athird of the moisture levelsin
Bt corn were greater than in non-Bt
corn at harvest. They speculated that
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increased stalk tunneling from Euro-
pean corn borer larvae in non-Bt corn
led to more rapid drying of stalks and
ultimately of the grain. They offered
the following remarks with respect to
the feasibility of recommending plant-
ing dates for Bt hybrids to maximize
profits: “Consistently recommending
when during the planting sequence a
grower should plant Bt corn to realize
the greatest benefit isimpossible;
however, results from this study sug-
gest that planting Bt corn late during
the spring planting sequence provides
the greatest opportunity for economic
benefit.”

Readers are encouraged to obtain
reprints of the full article by contact-
ing the authors. Specific data for
losses and profits (dollars per acre) are
provided for each year by location by
planting date combination. Results
from this research clearly highlight the
value of Bt corn for European corn
borer management, especialy in late-
planted fields.—Mike Gray

Corn Rootworm Pupa and
Prepupae Detected in Central
lllinois Cornfield

Joe Spencer, an entomologist with the
Center for Economic Entomology,
Illinois Natural History Survey, re-
ported finding (June 23) a pupa and
prepupae in acornfield located in
Champaign County. Joe indicated that
he was somewhat surprised to find a
pupaat this point in June. This obser-
vation suggests that first sightings of
adult western corn rootworms could
begin very soon. Typically, we begin
to receiveinitial reports of adult west-
ern corn rootworms after the Fourth of
July celebration. A range of 6to 13
daysisrequired for the completion of
the pupal stage. With the above-aver-
age temperatures that occurred during
the last week of June, pupal develop-
ment will proceed more rapidly. Let us
know when you see adult corn root-
WOorms emerging in your respective
area of the state—Mike Gray
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Reduced Soil Insecticide Rates
for Corn Rootworms: An Old
Story Revisited

In recent years, renewed interest in the
economics of various corn rootworm
control tactics has emerged. Specifi-
cally, many producers are increasingly
seeking more information regarding
the potential benefits and drawbacks
of using seed treatments, transgenic
(Bt) hybrids for corn rootworms, lig-
uid formulations, and reduced rates of
traditional corn rootworm granular
products. As the western corn root-
worm variant continues to spread and
damage first-year cornfields due to the
oviposition of eggsin soybean fields
the preceding year, many growers who
have traditionally relied on crop rota-
tion for management of corn root-
worm larvae are beginning to seek
answers for the first time regarding
corn rootworm control.

In evaluating the potential benefits and
risks of these various control tactics,
don’t forget to at least consider the
well-documented research on the effi-
cacy (regarding the prevention of corn
rootworm larval injury) of reduced
rates of granular soil insecticides. In
the most recent issue of the Journal of
Economic Entomology (June 2003),
scientists at South Dakota State Uni-
versity (Billy Fuller and Paul
Evenson) and North Dakota State
University (Mark Boetel) reported the
results of some research on reduced
rates of terbufos (Counter 15G), tef-
[uthrin (Force 1.5G), and chloretho-
xyfos (Fortress 5G). Their research
was conducted in 1993, 1994, and
1996; therefore, these formulations
reflect those that were used during this
time period. Thetitle of their articleis
“Emergence of Adult Northern and
Western Corn Rootworm (Col eoptera:
Chrysomelidae) following Reduced
Soil Insecticide Applications.” They
offered the following concluding re-
marks: “Because application rates of
these compounds have generally failed
to impart marked impacts on corn
rootworm feeding injury, survival,
temporal emergence patterns, or repro-
ductive capacity, pest managers choos-

ing to apply one of these compounds
at full-labeled rates should consider
the option of reducing the application
rateto a0.75X level. Given the pre-
ponderance of evidence cited herein,
this strategy should be both economi-
cally and environmentally beneficial if
steps are taken to properly and accu-
rately calibrate and apply these materi-
als. Costs for applying these insecti-
cides to protect corn from rootworm
larvae could conceivably be cut by
25%. In addition, |less toxic material
would be released into the environ-
ment, thereby minimizing the potential
for negative effects on nontarget or-
ganisms and reducing the risks of
groundwater contamination. Notwith-
standing, pest managers and producers
should note that use of an application
rate lower than that prescribed on the
product label for control of the target
pest voids any otherwise implicit war-
ranty for an acceptable performance
level.”

The results of small-plot research con-
ducted previously throughout the
north-central United States at various
universities were summarized and
published by Billy Fuller and othersin
1997 (Journal of Economic Entomol-
ogy). These data also confirmed the
utility of using reduced application
rates (0.75X) of granular soil insecti-
cidesfor corn rootworm larval control.
On-farm research conducted across
10 northern Illinois counties (29 pro-
ducers) in the early 1990s further con-
firmed that 0.75X rates of certain
granular soil insecticides (primarily
evaluated terbufos [then Counter 15G]
and chlorpyrifos [Lorsban 15G]) pro-
vided similar root protection and
yields as compared with the labeled
rates.

As producers evaluate (compare root
injury in treated portions of afield
with untreated areas) the return on
their capital investment in rootworm
protection this season, they may
choose to consider the option of using
0.75X rates next spring. As stated
previously, producers assume full lia-
bility for using less than a labeled rate.
In addition, time of planting should
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influence a producer’s decision regard-
ing rate selection of a given soil insecti-
cide. If planting occursin early April,
the efficacy of granular soil insecticides
may be compromised if they are ap-
plied at the 0.75X rate, particularly in
years in which corn rootworm larvae
hatch late (mid-June).—Mike Gray

ROP DEVELOPMENT

Can We Relax Yet?

With the performance of most of the
corn and soybean crops now solely at
the whims of the weather, many peo-
ple will have anxious eyes on the sky,
especialy over the next month. Corn
continues to develop at arapid pace,
though average height for the state isa
bit below average, mostly because of
the late planting in southern Illinais.
With 75% of the crop rated “good” or
“excellent,” the crop is certainly off to
agood start in most aress.

The most recent report indicates that
1% of the state's crop was tasseling by
June 22. Thisis more than the zero
percent average for thisdate and is
coming from the crop that was planted
in early April or even late March. Our
March 24 planting here is about head-
high to atall person and will likely
show some tassels by July 1, though the
cooler weather forecast for this week-
end may delay that by aday or two. On
atrip to DeKalb on June 24, most of
the corn looked outstanding, with prob-
ably the best uniformity of plant size
and stand that | have seen in my 22
seasonsin lllinois. In my (dlightly
biased) opinion, the uniform dark green
of asolid canopy of acorn crop istruly
one of the best sightsthereis.

Leaf color isexcellent in most fields.
Although we expected that soilswould
mineralize N (convert it to aform
available to the plant) slowly dueto
low temperatures and May rainfall, one
N study here, where continuous corn
has not had N applied for 6 years now,
shows much less N deficiency than it
has most years. The N needed to green
the crop there had to come from soil
organic matter, including some that was
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probably mineralized last fall and that
stayed in place due to the dry condi-
tions.

Concerns still remain about the water
supply for the corn crop this season,
although we have had enough rainfall
to recharge the surface soil. Although
there’s not much we can do about this,
we can tell by observing the plants
when they are undergoing a shortage
of water. Corn leaves curl when the
loss of water vapor through the leaves
even slightly exceeds the rate of up-
take of water from the soil. On hot,
windy afternoons, water l0ssis so
rapid that plants can show curling
even if soil moisture supplies are
fairly good. Soil compaction contrib-
utesto less root growth and earlier leaf
curling as well.

Aslong asleaves curl only for an hour
or two on a hot afternoon but are re-
laxed the rest of the day (and night,
when even severely stressed plants
relax their leaves), then the loss of
photosynthesis is probably minor. The
longer it goes without rain to replenish
soil water in the rooting zone, though,
the earlier in the day the leaves will
roll and the more severe the effect of
increasing lack of photosynthesis. This
is particularly true as the plants ap-
proach the tasseling stage; if leaf curl-
ing occurs at all after tassels appear,
it'sasignal that water supply in the
soil may be inadequate to alow silks
to grow to receive pollen. Also, any
lack of photosynthate (sugars) during
this critical period will probably mean
fewer kernels formed and filled.
Cooler temperatures help, mostly by
reducing the rate of water loss from
leaves.

Soybeans will likely start to flower
about the second week of July, but the
most critical stage for moisture supply
isin late July and early August, as
pods start to fill. Soybean growth has
finally taken off, and if water supplies
stay adequate, soybean canopies
should fill reasonably well in most
fields. Soybeans planted in mid-May
aremostly in the V4 or V5 stage now,
but | saw soybeansin northern Illinois
that were planted in late May and are

till only in stage V1 or so. These may
have their flowering delayed by plant
size more than photoperiod, and it will
be difficult for these to form afull
canopy if they arein wide rows.

Good news on wheat: Most wheat
growers are pleased to find yields
coming in higher than had been ex-
pected. Reports from southern Illinois
indicate that yields in the 50s and 60s
are common, with some fields produc-
ing yields in the 80-bushel range.
Quality concerns from Fusarium scab
remain, but yields may well approach
the 61 that we harvested as a state
average in 2001. | expect to hear about
how “intensive management” hel ped
bring about such high yields this year.
Although some of the “intensive”
practices are no doubt sound, favor-
able conditions this year will mean
that the sound management that most
producers use, while not “intensive” in
the sense that the word is usually used,
will produce very good yields. As an
example, | heard in northern Illinois
that some wheat fields were sprayed
with foliar fungicides several weeks
ago, even though virtually no fungal
disease has devel oped under the favor-
able weather conditions there. Such
practices may be “intensive,” but they
certainly reduce profits. Sound man-
agement and spending more money to
produce a crop do not necessarily go
together.—Emerson D. Nafzger

Potassium Deficiency in Corn

There have been numerous reports of
yellowing of the older (lower) corn
leavesin central and northern Illinois,
especialy in the western areas. The
symptoms described are characteristic
of potassium (K) deficiency: yellow-
ing begins at the leaf tip and proceeds
along the leaf margin of the older
leaves, with some chlorosis of thein-
terior of the leaves, and newer leaves
remain green. The fact that the newer
|eaves are green does not necessarily
mean that the plant is growing out of
the problem but rather that the plant is
translocating the potassium from the
older leaves to the newer ones.
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Greg Jones, with Pioneer Hi-Bred near
Galesburg, indicates that these symp-
toms are appearing in some fields
where soil conditions have been rela-
tively good. Eric Adee, at Monmouth,
also reported that these symptoms
were associated with grape colaspis
injury, which caused uneven growth
and K deficiency symptoms on the
smaller plants. It's thus possibl e that
there may be multiple causes of this
root-related problem and that K defi-
ciency symptoms are just the “indica-
tor.”

This problem was widespread in 2000,
in about the same area of western-
northwestern 1llinois, roughly west of
Peoria and south of the Quad Cities,
and at about the same time and crop-
growth stage. Fortunately, a good rain
in early July appeared to alleviate the
problem in 2000, and the affected
fields produced good corn yields. That
isnot to say that the same thing will
happen this year, but we can hope.

Causes of the Problem

Poor root system. The root system
seems to have not devel oped rapidly
enough to allow for adequate K uptake
to meet the needs of the vegetation.
There are several possible reasons for
the slow root development, including
cool and wet or cool and dry soils,
compaction, nematodes, insects, herbi-
cideinjury, and fertilizer burn. Based
on reports that we have received, it
appears that the most likely cause this
year isrelated to the cool soils experi-
enced in May and much of early June.
If that isthe case, the root system
should start to expand rapidly and
overcome the problem.

Low soil K. Over the past several
years, yields have been high, and thus
crop removal of K has been higher
than normal. If producers did not
adjust their fertilizer application ac-
cordingly, it is possible that the soil
supply has been depleted to the point
where the soil is not capable of sup-
plying an adequate quantity. Soil test-
ing will confirm whether thisisthe
problem. If you are seeing streaks
through the field of good and deficient
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plants, check to see whether the good
plants line up with the center of last
year's harvest area. If they do, itis
possible that the residue left behind
the combine, particularly if it did not
have a straw spreader, could have
provided enough K to meet the needs
of the crop. Remember that K is
solublein plant tissue and will be
leached out into the soil with the first
rains on the dead tissue.

Tillage. In 2000, this problem seemed
to be worse on fields that had a history
of long-term reduced or no-tillage.
Under those tillage systems, K and
other immobile nutrients will remain
near the surface of the soil, and if itis
dry near the surface but moist under-
neath, the roots will be most active in
the moist zone, which is also where K
may be low.

Oxygen availability. Potassium uptake
may be inhibited by low soil oxygen
levels, a problem that can be caused
by compaction and/or excessively wet
soils. Most of the soilsin the affected
areareceived alot of rainfall in May
but have not been excessively wet for
long periods after the crops emerged.

Solution to the Problem

It istoo late to correct the problem this
year. Attemptsto use foliar and or
sidedress potassium have not been
successful.

If the field in question has not been
soil tested for several years, make sure
that you have it tested thisfall to as-
certain the potassium status and to
correct it if the level islow. Other
practices that will provide better con-
ditions for root growth may also be
helpful, but as previously indicated,
this problem may not have the same
causein al fields—Robert G. Hoeft
and Emerson D. Nafziger

REGIONAL REPORTS

Extension center educators, unit edu-
cators, and unit assistants in northern,
west-central, east-central, and south-
ern lllinois prepare regional reportsto
provide more localized insight into

pest situations and crop conditionsin
[llinois. The reports will keep you up
to date on situationsin field and for-
age crops as they develop throughout
the season. The regions have been
defined broadly to include the agricul-
tural statistics districts as designated
by the lllincis Agricultural Statistics
Service, with dight modifications:

North (Northwest and Northeast dis-
tricts, plus Stark and Marshall coun-
ties)

West-central (West and West South-
west districts, and Peoria, Woodford,
Tazewell, Mason, Menard, and Logan
counties from the Central district)

East-central (East and East Southeast
districts [except Marion, Clay,
Richland, and Lawrence counties],
McL ean, DeWitt, and Macon counties
from the Central district)

South (Southwest and Southeast dis-
tricts, and Marion, Clay, Richland, and
Lawrence counties from the East
Southeast district)

We hope these reports will provide
additional benefits for staying current
as the season progresses.

East-Central lllinois

The heat isreally pushing the corn
along. Some fields have developed a
ragged uneven appearance, because
plants that have suffered root pruning
from grape colaspis and grubs are
falling behind. Rootworm larvae activ-
ity is adding to the problem. Japanese
beetles are pupating and starting to
emerge.

Soybeans are starting to develop rap-
idly as well. Postemergence spraying
has been the major activity in soy-
beans.

Wheat harvest has started to the south
but is still probably aweek away in
the north. Potato |eafhoppers are cur-
rently very active in alfalfafields.

Northern Illinois

The main activity this past week fo-
cused on soybean postemergence
herbicide application. Also, cultivation
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and herbicide application were occur-
ring in some of the later-planted corn.

Rainfall early in the week of June 15
ranged from 0.2 to 2.0 inches through-
out the region. Rainfall would be wel-
come throughout the region, as some
corn on the lighter soils has begun to
show heat stress with this week’s hot
temperatures. Generally, from May 1
to June 22, most of the region is be-
hind by 160 to 200 growing degree-
days from the long-term average,
according to the lllinois Agricultura
Statistics Service's recent crop report.

To date, this season we have received
few reports of insect problems, includ-
ing European corn borers. We did re-
ceive areport of possible frost injury
on corn from last Friday evening's
cool temperatures.

Southern Illinois

An entire week of dry weather has
growers scrambling to plant full-sea-
son soybean, replant soybean previ-
ously drowned out, harvest wheat, and
plant double-cropped soybean.

Wheat harvest is progressing at arapid
rate, with yields better than expected
considering the level of scab infection
present. Reports of yields averaging
from 60 to 80-plus bushels per acre
are common, with test weights ranging
from 58 to 63 pounds per bushel. We
have also received reports of some
wheat being rejected at the elevator
due to the presence of DON (vomi-
toxin) asaresult of scab infection.

Numerous reports are al'so coming in
regarding alfalfaleaf spot diseases.
Common leaf spot, Leptosphaerulina
leaf spot, and Stemphylium leaf spot
may all be part of the disease complex
being seen. These diseases can be-
come serious when weather conditions
remain wet and warm for an extended
period. An additional factor this year
was the harvest delay and lodging of
the first cutting. The lodging resulted
in many long stems being left after
first cutting, providing fungal inocu-
lum to infect the second cutting. Un-
fortunately, there are no effective
fungicide treatments for these |leaf spot
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diseases. The most effective preven-
tive measure isto harvest plants as
closeto the ground as possible to
reduce inoculum levels.

Reports of potato leafhopper attacking
afalfaalso have escalated in the past
couple of days. Growers should moni-
tor stands closely after the second
cutting.

Also right on schedule, Japanese
beetle adults have emerged in the area.
We have received no reports of prob-
lems from adult feeding yet, but early-
planted cornfields approaching polli-
nation will need to be monitored for
silk clipping.

West-Central Illinois

No rainfall has been received in the
region for at least 10 daysin most
areas, and it has been as much as

2 weeks since some areas have re-
ceived any precipitation. On Tuesday,
temperatures reached the mid-90s for
the first time this summer, and later-
planted corn has begun to demonstrate

signs of crop response to the high
temperatures.

Most of the cornisV6-V11, with
some of the earliest-planted fields as
far along as V15. Soybean growth
stages range from the first trifoliate to
the sixth trifoliate, with a good portion
of fields having canopied within the
last week.

Alfafaregrowth in harvested fields
looks very good, and only afew re-
ports of treatments being made for
potato leafhopper have been received.
Some fields being grown for high-
quality hay have been cut for the sec-
ond time. Pasture condition has begun
to deteriorate the past few weeks, and
many graziers have made the com-
ment that pasture growth has been less
than expected this year.

Field activities consisted mainly of
postemergence herbicide applications
on soybeans, mowing, baling hay,
some sidedressing of nitrogen on late-
planted corn, and prepping combines
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for wheat harvest, which is expected
to begin within the next week in the
southern portions of the region.
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In the field or in the office, if you could have just one compact reference on soybean
diseases, this is the one to have.

The Pocket Guide to Soybean Diseases in the Midwestern U.S.

$14.95
C1380; 47 pp.

The pocket guide will help you

* know what diseases you're looking for

+ understand where and why they could strike

« develop a strategy for managing these diseases

This amazing little book fits in your pocket and covers 26 of the most common
soybean diseases found in the Midwest.

Color-coded sections by disease type. Concise, just-the-facts text. Full-color photos.

It's the quick and easy field reference you won’t want to be without. To order, call
1-800-345-6087 or visit www.PublicationsPlus.uiuc.edu.

With the new Publications Plus online catalog, the University of lllinois offers you a
DYNAMIC AND CONVENIENT WAY TO FIND THE MOST
RELIABLE PROFESSIONAL RESOURCES FOR THE BEST PRICES.

You can shop
ANY TIME, ANYWHERE YOU HAVE AN INTERNET CONNECTION.

Placing an order is
EASY, QUICK, AND GUARANTEED SECURE.

More than just another online catalog,
PuBLICATIONS PLUS LINKS YOU TO OTHER
UNIVERSITY OF ILLINOIS WEBSITES AND BEYOND.

Visit the
ONE=STOP SHOP FOR ALL YOUR INFORMATION NEEDS!

www.PublicationsPlus.uiuc.edu
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