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Understanding Pesticide and Nutrient Loss with Runoff 
From Fairway Turf and Evaluating the Ability 

Of Management Practices to Mitigate Their Loss 
Principle Investigators 

Dr. Brian Horgan (U ofMN) and Pamela Rice (USDA/ARS) 
University of Minnesota 

This research project is part of a multi-
state cooperative initiative to improve the 
current understanding of pesticide and 
nutrient runoff from turf. Two objectives 
of the study are 1) to quantify pesticide 
and nutrient transport with runoff from 
fairway turf as affected by regional vari-
ability, turf species variability, and test 
plot size, and 2) to evaluate the ability of 
turf management practices to mitigate 
pesticide and nutrient loss with rainfall 
and snowmelt runoff. 

Effect of Regional Variability, Turf 
Species Variability, and Plot Size 

A standardized protocol was used for 
the construction and maintenance of fair-
way turf plots in the North-Central, Mid-
Atlantic, and Southeastern regions of the 
United States. Pesticide applications, rain-
fall simulation, runoff collection, and 
chemical analysis are similar for all loca-
tions (Minnesota, Maryland, and 
Mississippi), while plots size (small, medi-
um, large) and turf species (bentgrass, 
Bermuda grass, tall fescue, Meyer Zoysia) 
vary according to location. Plots repre-
senting each treatment are replicated and 
hydrologically isolated from each other. 
Forty-eight hours prior to pesticide appli-
cation the rainfall simulator will be used 
to pre-wet each plot to saturation to 
ensure uniform water distribution. 
Beginning this summer (2004), replicate 
samples of surface runoff water and 
turf/soil cores will be collected and ana-
lyzed to determine levels of nutrients and 
pesticides removed from the site of appli-
cation with runoff water, leaching to the 
underlying soil, or remaining on the grass 
and thatch. We have selected medium 
size plots (20' x 80') planted with creeping 
bentgrass for the Minnesota location. 
Creeping bentgrass was also planted at 
the Maryland site while a number of dif-
ferent turf species are represented with 
the Mississippi plots. Data collected from 
this study will help fill the information 
gaps between former studies and what is 
required by the US EPA to more accurate-

ly assess the non-point source pollution 
potential of pesticides and nutrients from 
turf runoff. Improved knowledge of pesti-
cide transport will allow risk assessments 
to be made with quantitative data rather 
than conservative assumptions, which 
should reduce overestimation of risk and 
provide more accurate real-life estimates, 
resulting in more scientifically-based crite-
ria for the registration and use of turf pro-
tection products 

Ability of Management Practices to 
Mitigate Pesticide and Nutrient Loss 

The off-site transport of pesticides and 
nutrients is both an agronomic and envi-
ronmental concern resulting from reduced 
control of target pests in the area of appli-
cation and contamination of non-target 
surrounding ecosystems. The primary 
objective of our research project, in 
Minnesota, is to evaluate the ability of 
management practices to mitigate pesti-
cide and nutrient loss with rainfall and 
snowmelt runoff. Several management 
practices including tine aeration, vertical 
mowing, and sand topdressing can be uti-
lized to control thatch accumulation. 
Hollow-tine aeration removes a small per-
centage of the thatch and introduces 
microbes responsible for organic matter 
degradation into the thatch layer. Vertical 
mowing has been successfully used as a 
substitute for core cultivation for thatch 

control but does not have the same impact 
on reducing compaction. Regular sand 
topdressing of fairways is becoming more 
popular and has been shown to improve 
courses with heavy soils and poor 
drainage. Ultimately, this practice 
enhances playing conditions however it is 
not common on golf course fairways 
because of the resources required. Despite 
the widespread use of these turf manage-
ment practices, their impact on runoff and 
potential to mitigate pesticide loss with 
runoff has not been studied. Our goal is 
to identify the management practice that 
maximizes pesticide and nutrient reten-
tion at the site of application, thereby 
improving desired results of pest control 
and turf maintenance while minimizing 
environmental contamination and adverse 
impacts associated with the off-site 
tranpsort of these compounds. 
Assessment of management practices to 
reduce runoff volume and pesticide and 
nutrient loss with rainfall runoff will 
begin this summer (2004) followed by fall 
application of snow-mold fungicides and 
late-fall fertilizers, and the assessment of 
their transport with runoff during the fol-
lowing spring thaw. Results of this 
research will provide quantitative-infor-
mation to golf course superintendents that 
will allow for informed decisions on best 
management practices that are both envi-
ronmentally-responsible and provide 
quality turf. 



Corn Gluten-
(Continued from Page 19) 

gathered included ratings for color and overall stand 
density. Percent weed invasion was added in 2003. 
Plots are rated about every 4 to 6 weeks during the 
growing season. 

Some preliminary observations: Following are some 
preliminary observations of the plots to date: 

+ Little to no annual grassy weed invasion in any of 
the plots; 

+ Broadleaf control (esp. dandelion) is rather poor in 
mixture and KB; doesn't seem to vary by treatment; 
some white clover invasion; 

+Little to no dandelions in FF; FF weed free 
+ Reaches peak green-up about 2 to 4 weeks follow-

ing application; 
+ Sustained dark green color for 6 - 8 weeks follow-

ing applications; 
+ As amount of CGM applied during the year 

increased, so did the consistency of color retention and 
density, and 

+ Spring green-up characteristics are good to excel-
lent from late season (late October) applications. 

Data collection will be continuing on a monthly basis 
in 2004 and beyond. It will be interesting and informa-
tive to observe what if any of the current trends change 
over the next few years. 
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Miscanthus, Ornamental and Invasive Grass 
By Mary Hockenberry Meyer 

Associate Professor, Department of Horticultural Science, University of Minnesota 

Miscanthus is a beautiful ornamental 
grass, admired by many gardeners. It is 
often planted around water, and has good 
potential for use on golf courses and large 
landscape settings. Its tall, showy flowers 
are dramatic and stately, evoking images 
of the Orient and Japanese gardens. It has 
become a best seller as ornamental grasses 
and other new herbaceous perennials 
increase in popularity in American gar-
dens. 

Over the years, especially in the 1980s 
new cultivars of Miscanthus came on the 
market. Over 50 cultivars can be found 
today for sale, many of which originated 
from seedlings found in various nurseries. 
These new cultivars have been selected for 
earlier flowers, new flower colors and 
increased winter hardiness. Although 
these characteristics are desirable orna-
mental traits, they are also traits that are 
found in invasive plants. 

Recently, I was able to spend a sabbati-
cal study leave looking at the issue of 
Miscanthus as an invasive plant in the US. 

The final result of this project, which was 
funded in part by the National Parks 
Service, is online: 
http://horticulture.coafes.umn.edu/mis-
canthus. 

I found a considerable amount of 
escaped Miscanthus in the US. In Eastern 
US, it's Miscanthus sinensis. In the 
Midwest, it's Miscanthus sacchariflorus. In 
Europe, there is much work on 
Miscanthus x giganteus, (a natural hybrid 
of the above two species) as a biomass 
fuel source. It is important to distinguish 
between these three kinds of Miscanthus. 

Miscanthus sinensis is a bunch grass or 
clumper with many cultivars; Miscanthus 
sacchariflorus has aggressive rhizomes 
and little variation, and Miscanthus x 
giganteus is a huge plant, with broad 
leaves, slowly creeping rhizomes, and late 
flowers that set no seed. (For further 
details see: 
http:/ /horticulture.coafes.umn.edu/mis-
canthus/ identification.html.) 

Miscanthus Sinensis 

As a grounds manager it's important to 
understand and to be aware of the poten-
tial invasiveness of Miscanthus. The 
biggest potential threat for invasiveness 
comes from Miscanthus sinensis. 
Although few nurseries are growing or 
selling the species, the cultivars can be 
found at most retailers. When two or more 
of these cultivars are grown together, 
seedlings are possible, and almost always 
revert back to the "wild type" or species, 
which can become quite aggressive. 
Currently, the area where Miscanthus 
sinensis has self-seeded the most is the 
Middle Atlantic States. 

Miscanthus is cross-pollinated, it 
requires two or more cultivars or species 
to set seed. Individual, isolated plants 
usually set little or no seed. Therefore, 
many gardeners who grow only one plant 
never see seedlings. In managed land-
scapes and typical home gardens any 

(Continued on Page 27) 
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Miscanthus-
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seedlings will be noticed, removed or enjoyed. When a large 
planting of Miscanthus including several cultivars or kinds is 
planted along a highway, natural area, or in landscapes where 
self-seeding can go unnoticed, potential problems exist. 

Miscanthus Sacchariflorus 

This rhizomatous species is very cold hardy, even in USDA 
Zone 2. Locally this species is often referred to as "pampas grass." 
Although large colonies of this grass are found along roadsides 
in many counties in Iowa, and to a limited extent in Minnesota, 
this species sets very little or no seed. Over the years, the diame-
ter of the colony can increase, but it can be controlled with regu-
lar mowing during the growing season or gylphosate applied to 
6-12" of green actively growing tissue. This species is not as orna-
mental due to the aggressive rhizomes, and because of this, 
many nurseries do not sell this plant. 

Miscanthus x Giganteus 

The giant Miscanthus has been research extensively in Europe 
as a biomass fuel source. Flowers appear in October, however 
and the blooms may not form in colder, (USDA Zones 4 or 5) cli-
mates. These flowers are male sterile and even when grown with 
other species, this form has not been known to set any seed. 

From an invasive standpoint, giant Miscanthus appears to be of 
little risk. This species is hardy in USDA Zone 3 in most winters. 
Because of its size, it makes a good screen, or a maze for chil-
dren's gardens. _ , , . ° Recommendations 

Should you continue to plant Miscanthus? DO NOT PLANT 
the species Miscanthus sinensis. Plant only vegetative propagat-
ed cultivars that have shown little evidence of self-seeding in 
your area. See http:// horticulture.coafes.umn.edu/miscant-
hus/recommendations.htm for further recommendations. 

Watch for Seedlings! 

If you have Miscanthus on your grounds or golf course, be on 
the lookout for seedlings in beds nearby or new plants appearing 
where you did not plant them. Remove all seedlings. 

Will Miscanthus Be the Next 
Invasive Plant in Minnesota? 

I doubt it. For one thing we are much more aware of invasive 
plant problems and on the lookout for potential self-seeding 
plants. Secondly, Miscanthus seeds still may not develop before a 
fall frost in our climate. Newer, early flowering cultivars pose the 
biggest threat and should be watched carefully. 

In conclusion, Miscanthus sinensis cultivars should only be 
planted in managed landscapes where they can be watched and 
controlled for self-seeding. How quickly or much further 
Miscanthus will spread in the United States is difficult to predict. 
As responsible horticulturists, we must be aware of potentially 
invasive plants, open to communication about these issues, and 
play a role in the education of the gardening public. 

U OF M TURF AND GROUNDS 
FIELD DAY SET FOR JULY 29 

The University of Minnesota Turf and Grounds Field 
Day will be held on July 29, 2004 at the TROE Center on 
the St. Paul campus. This is an excellent opportunity to see 
first hand the types of research projects being conducted 
by University faculty. The following are examples of 
research projects which will be showcased during the 
morning field day: 

+ Pesticide runoff from bentgrass fairways 
+ Use of colonial bentgrasses and fine fescues on golf 

course fairways 
+ Nitrogen leaching and gas emissions from fertilizers 

applied to a USGA putting green as effected by irrigation 
inputs 

+ National Turfgrass Evaluation Program 
+ Perennial ryegrass and Kentucky bluegrass breeding 

nurseries 
+ Using remote sensors to help conserve irrigation 

water 
+ Fertilizer runoff from Kentucky bluegrass 
+ No-mow grasses and alternative plant species 

These are examples of the types of projects that you can 
see at field day on July 29, 2004. Following field day, we 
will offer a phosphorus fertilizer training program for golf 
personnel and other exciting educational opportunities. 

— Brian Horgan 
Extension Turfgrass Specialist, University of Minnesota 



WANTED 
60" Deck for a Jac 4206 

Will consider whole mower 
with bad engine for parts. 

Contact: LeRoy Bleyhl 
Dawson Golf Association 

320-226-0512 

FOR SALE 
7-Spartan reels, model 01077. 

Good stock on 7 blade reels. Many new 
and used parts included. Best Offer. 

10 Sets Barely Used 
Club Car Wheel Covers. 

Best Offer. 
Contact: Mike Cohrs 

Bluff Creek Golf Course 
612-799-0605 

FOR SALE 
1986 Trail Vac, pull type, 4 cyl. Wise., 250 

hrs., fair cond. $300 / offer 
1986 Olathe Model 134 Plug Pusher, new. 

Fits Toro GM3000 Greensmower. 
-$100/offer 

Tires and Rims (2) - Brand New off Toro 
GM228 23x8.50-12.-$150 

1994 Toro RM216,8 blade, 1,883 hrs., 
-$1,000 

19% Toro RM216,8 blade, 714 his., - $1,500 
198? John Deere 36" 

walk behind rotary, -$350 
Six volt golf cart batteries, new, qty. 6, — $100 

Contact: Tom Fischer 
Edinburgh USA 

763-315-8575 

FOR SALE 
1996 National 68 

electric start, transport gear, 
excellent condition 

approx 400 hours. $3,500 
Contact: Steve or Gary 218-346-6071, 

218-849-8158 

FOR SALE 
1998 Ransomes AR 250, EnviroDecks, 

Ready to Mow $5000 
Toro Park Master, 7 gang-5 Blade Reels, 

Hydraulic Lift, Ready to Mow $2000 
MN Wahner Skid Mount Spray Rig, 

120 Gallon $500 
Jake Walk Mower $300 
Contact: Tom Watters 

Mendakota Country dub 
651/454-1441 

FOR SALE 
11 Toro Osmac RDR wide band satellites 

(includes Pedestal) 3 with 24 stations, 
8 with 16 stations $250 each 

Vicon spreader $200 
18 Bayco ballwasher bases-black 

$20 each 
Contact: Mike Bohnenstingl 

218/963-7732 
Posted April 20 

FOR SALE 
19% Toro 5100D/2200 hrs. 
Contact: Mike, Dave or Jeff 

Green Lea Golf Course 
507-373-1061 

CLASSIFIED ADS 
FOR SALE 

1999 Toro Groundsmaster 3000-D 
with 82" contour deck, 

4wd, llOOhrs 
all maintenance records 

available, 
runs & looks like new - $9,450.00. 

Contact: Bob Distel 
Wayzata Country Club 

952-473-6955 

FOR SALE 
1991 Ryan GA 30-$2000 

Perfect Condition 
Contact: Kevin Froemming 

320/587-2785 

FOR SALE 
Set of Toro Triplex Dethatching Reels. 

Three years old. - $1,200 
Contact: Hugh Lynch 

StoneRidge Golf Course 
651-998-0698 

FOR SALE 
Befco - Cyclone Flex - 12ft pull behind rotary 

mower - never been used - new 
owner receives remaining factory warranty -

sells for $11,900 - will sell for - $9,900 
Toro - Greensmaster 8 blade Reels - SPA -

Sharpened set of 3 - $1500 
Delivery may be available 

Contact: Jason Ruhoff 
Koronis Hills Golf Club 

shop# 320-243-4119 
cell# 320-493-2604 
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priority, consider the advantages of 
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integral bell coupling system, along 
with maximum hydraulics, durability, 

strength and flow 
rates. 

For eco 
friendly and 
GOLDFLO strong, 

ask about ECOFLO WT, the newest 
addition to our full line of drainage 
tile and accessories. 
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Eco friendly. GOLDFLO strong. 

PRINSCO 
The pipe with the gold snipe. 

MN Corporate Headquarters: (800) 992-1725 • Web Site: www.prinsco.com 
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Little Bluestem Research 
By Mary H. Meyer 

Associate Professor, Department of Horticultural Science, University of Minnesota 

Schizachyrium scoparium, or little 
bluestem, is native to most of the United 
States, with the exception of the far west-
ern states and Florida. Typically an 
upland grass, little bluestem is known for 
its drought tolerance and ability to grow 
on sandy and poor soils. It is a dominant 
grass in the tall and short grass prairie 
and is found throughout Minnesota. 

The USDA has released several vari-
eties of Schizachyrium scoparium, or little 
bluestem beginning in the 1960's. 'Aldous1, 
'Blaze1, 'Camper1, 'Cimarron' and 'Pastura' 
were the result of breeding programs to 
improve grasses available for forage and 
range use in the central US. More recently, 
in 1997, the USDA Plant Materials Center 
in Bismarck, ND released 'Badlands', an 
ecotype selected from collections from 
North and South Dakota. 'Badlands' is 
adapted for range seeding, prairie restora-
tion and prairie landscaping. None of 
these selections are from Minnesota native 

little bluestem. 
At the University of Minnesota, we 

have conducted research on little bluestem 
in the following projects. 

+ Seeding Date & Establishment 
+ Field Seedling ID 
+ Minnesota Population & New 

Selections 
+ Propagation Time & Aeration 

Porosity 
+ Competition Study with Miscanthus 
All of these projects, except the compe-

tition study, have been published in the 
references listed at the end of this article. 

Seeding Date & Establishment 

In this research, the best planting dates 
for little bluestem were May 1 through 
July 20. Dormant seedings were not suc-
cessful for the two years, 1996 andl997, of 
the project. As expected, rainfall influ-
enced the success of most seedings. 

Field Seedling ID 

Identification of grasses without floral 
parts can be a challenge. In prairie restora-
tion the ability to identify grass species in 
the seedling stage is necessary to deter-
mine if the planting has been successful. 
Little bluestem was one of 15 native and 
introduced grasses that were analyzed 
and described in a vegetative key to iden-
tify seedlings. Little bluestem seedlings 
have a flat sheath, are folded in the bud, 
have no auricles, the culm base is often 
tinged pink or maroon, and the first tillers 
fan out in a plane. 

Minnesota Population & New Selections 

A spaced planting of 35 Minnesota lit-
tle bluestem populations was established 
in 1996 and 1997. Collections were made 

(Continued on Page 31) 
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