
Palm Desert Greens Country Club 
is positive proof. 

Maintaining one of the 
heaviest played executive golf 
courses in Southern California is 
a challenging job. An average of 
290 rounds of golf a day puts 
tough demands on the turf, and 
on the irrigation system. That's 
why golf course superintendent 
Robert Stuczynski recently 
installed Weather-matic rotary 
pop-up sprinklers to upgrade 
the system at the Palm Desert 
Greens Country Club. 

Stuczynski was won away 
from a brand he's used for more 
than a decade by Weather-
matic's high quality design and 
features. The exclusive 
adjustable armspring allows fine-tuning 
while the sprinkler is on or off, and stays adjusted 
once set — a must for handling Palm Desert's 
exacting schedule of watering or fertilizing. 

Weather-matic impact drive, rotary pop-up 
sprinkler heads are available in rugged cast 

aluminum alloy and high impact 
plastic housings for your long-

range or medium-range needs — 
from golf courses, parks and 

athletic fields to commercial use. 
Designed for years of 

dependable service, they offer 
many outstanding features. Like 

the backsplash control arm on 
K-50/80 and PK-50/80. And the 

optional check valve, available 
on PK models, to prevent 
backflow in low areas and 

damaging line surge. Plus only 
Weather-matic can help reduce 

your inventory with 
interchangeable parts for plastic 

and metal housings. 
When you team up our rotary pop-up sprinklers, 

controllers and valves, you have a combination that 
can't be beat. Just ask Stuczynski. He's now finalizing 

a plan to changeover the entire Palm Desert system 
to Weather-matic. Because Weather-matic works. 

Write or call for all the details. 

\bu can't beat the system. 

Sprinkler Division/Telsco Industries 
P.O. Box 18205 • Dallas, Texas -75218 

214/278-6131 
Weather matic 
LAWN AND TURF IRRIGATION 



Superintendent Harold Franklin says that bentgrass fairways improve the 
playability and "showcase" image of Stonehenge. 

expensive, but we place a high value 
on the premium playing surface." 

Stonehenge could use bentgrass 
because of the course's elevation. 
"The heat in the South normally 
makes maintenance of bentgrass 
fairways extremely difficult," 
Franklin says. "But we're located on 
the Cumberland Plateau, with an 
average elevation of 2,000 feet. Our 
temperatures don't get quite as hot 
during the day, and it cools into the 
high 60s most nights. The cool 
temperatures give the grass relief 
and a chance to recover." 

Even with the advantages of a 
high elevation, the heat and humidity 
promote disease development. From 
June through mid-September, 
Franklin uses a monthly preventative 
fungicide program on the fairways, 
with tees and greens treated every 
three weeks. 

Battling brown patch 
Brown patch is his biggest disease 
problem during summer, and dollar 
spot, red thread and snow mold are 
additional threats at various times of 
the year. 

"We use Chipco fungicide in the 
preventative program, alternating 
every third application with 
Bayleton or 2787," Franklin says. 
"We also have to go in at times 
between the monthly sprays under 
high disease pressure situations to 
hold brown patch in check." 

Franklin supplements his 
preventative spray program by 

culturally managing fertility to 
reduce disease pressure. He applies 
potassium nitrate in mid-May and 
again in mid-September, to build the 
potassium levels for drought and 
disease resistance. 

"During the summer months, we 
don't fertilize the bentgrass because 
we don't want to promote rapid 
growth during the disease-prone 
period," Franklin relates. "High 
levels of nitrogen just prior to the 
onset of hot, humid weather 
increases the severity of the disease, 
so we try to hold off and keep the 
bent on the 'lean' side." 

Franklin concentrates on keeping 
the bluegrass rough as weed-free as 
possible to control potential weed 
contamination in the bentgrass. He 
uses Presan liquid as a pre-emergent 
spray on tees and greens, and the 
same product in a dry form, blended 
with 19-4-9 fertilizer, on the 
fairways. In the bluegrass rough, he 
uses the 19-4-9 mixed with Chipco 
Ronstar G for annual grass control. 

Going hog wild 
Franklin uses a thorough insecticide 
program to maintain the fairways. 
Sod webworm and black cutworm 
are two of the major insect pests. 

Compounding the normal grub 
problems are uninvited guests—wild 
hogs—which can cause some 
unusual turf damage to the rural, 
wooded course. 

"If we don't keep the grubs under 
control, wild hogs can come onto the 
course and start rooting for them," 

Franklin says. "This gives us an 
additional incentive to keeping our 
grub problems under control." 

Before the bentgrass could be 
established at Stonehenge, Franklin 
and his staff had to contend with a 
rock problem on the course. Rock 
had to be blasted out in places to 
allow for installation of the Toro 
irrigation system, which also 
contributed to difficulty in 
maintaining a proper ground for the 
system's safety during storms. Rock 
just beneath the soil surface had to 
be removed, fill brought in, and then 
additional topsoil applied to prepare 
an adequate seedbed. 

"We hydroseeded the entire 
course and the bentgrass established 
itself very well," Franklin says. "The 
grass was all ready for play by June, 
but we had to pave cart paths and 
get the bunkers ready in order to 
open." 

All the work and maintenance 
necessary to care for bentgrass 
fairways pays off for the players, 
especially since it can be mowed 
closely. Stonehenge hosted the 1985 
Tennessee Open in only its second 
year of existence. 

"It's obvious that you want the 
course to look and play well, but you 
want the players to feel good about 
the course after they've left," 
Franklin summarizes. "We want 
them to appreciate the condition and 
playability of the course, and I think 
the appearance and playability of 
bentgrass fairways helps them to do 
so." WT&T 



H O K INDS OF PLANTS . 
43 T Y P E S OF INSECTS. 

1 PRODUCT. 
You're looking at a picture, lars, whiteflies, Japanese 
not of a place, but of an idea: beetles and thrips on con-
ORTHENE* 75 S and why it tact Plus it provides lasting 
means so much to profes- residual action against other 
sional gardeners, nursery- insects from aphids to scale 
men, arborists and golf crawlers to sod webworms. 
course superintendents. It's a great way to make the 

ORTHENE offers blan- whole job of protecting 
ket protection against an flowers, trees and turf 
amazing variety of insect simpler, and more effective, 
pests. It's cleared for use on If you're a professional 
a long list of trees and plants, in the plant care industry, 
from orchids to roses and ORTHENE can actually 
ponderosa pine. ORTHENE make it easier to do a better 
now has a federal label for job of protecting plants. You 
use against mole crickets ought to know more about it 
in turf—the main enemy of To find out, send in this 
professionals' healthy coupon. 
greens and fairways. Avoid accidents: Fbr safety, read the entire 

label including precautionary statements. 

^ ByusiiigORTHENE,you J M S S S S E S f f i a S S ^ kill pests like tent caterpil- AH rights reserved. 

ORTHO 
Chevron Chemical Company 

Mail to: 
ORTHENE Product Manager (WTT) 
Chevron Chemical Company 
575 Market Street 
San Ftancisco, CA94105 

Please send me more informa-
tion on ORTHENE. 

Name 

Company 

Street Address 

Qty 

Stlte Zip 



Tbro Groundsmasters wont quit until you do 
The last thing youVe got 

time for in grounds mainte-
nance is a breakdown. You 
need machines that 
are tough enough 
to keep you 
cutting on 
schedule. No 
matter what 
the mowing 
conditions. 

That kind of tough-
ness is what makes Toro's 
100,200, and 300 series Groundsmaster 322-D 

Groundsmasters the 
industry lead-
ers. For over a 
decade. Each 

Grounds-
master 
is rug-
gedly 
built for 

dura-
bility 

and con-
tinual per-

formance under 

the most demanding conditions. 
Namely, a routine day's job. 

All three Groundsmaster 
series come with five different 
engine options—gas, diesel, air or 
water cooled—and ten different 
cutting units. With the addition of 
quality cutting features and 
accessories, you're able to choose 
the right combination of equip-
ment to fit your turf maintenance 
needs. 

But grounds maintenance 
requires more than just reliable and 



durable equipment. 
Parts and service 
support must be 

efficient 

Groundsmaster 
220 

Groundsmaster 217-D 

And that includes detailed support 
information on specifications, 
options and features—all you need 
to know to justify cost-effective 
expenditures. If you need 
specialized parts, ask about Tbro's 
Unit Down or Direct Ship Programs. 

If you'd like a 
machine that wont 
quit on the job, 
check out the 
tough, dependable ̂  
Groundsmasters 
from Toro. You'll 

and dependable, too. That's why 
Toro has a nationwide network of 
distributors and dealers. You can 
get virtually everything from your 
distributor quickly and easily 

save money 
in the long 
run because 
of increased 
productivity 
and fewer breakdowns. 

And that's just what it takes to cut 
it on the job and in the front office. 

For more information on the 
Toro Groundsmaster advantage and 
the name of the distributor near 
you write to The Toro Company 
Dept. GM, Commercial Marketing, 

8111 Lyndale Ave. S., 
Minneapolis, MN 55420. 
©1985 The Tbro Company; Toro and 

Groundsmaster are registered trademarks 
of The Tbro Company 

Groundsmaster 117 

TORO. 
The professionals 

that keep you cutting. 



A GUIDE TO 
LAWN/LANDSCAPE 

FERTILIZATION 
Fertilizers have a definite impact on root growth, carbohydrate reserves and 
stress tolerance. The dedicated turf manager closely monitors his fertilizer 

application timing, rate and method. 
By Richard Rathgens, The Davey Company 

Since the early 1970s, care of 
many residential and commer-
cial lawns has shifted from the 

homeowner or property manager to 
the professional turfgrass specialist. 
This change in responsibility is evi-
denced by the tremendous growth of 
lawn care and landscape maintenance 
companies. 

There are many benefits of profes-
sional lawn care for the homeowner 
and property manager. Using the ex-
pertise of a professional can optimize 
the potential beauty of a lawn. Many 
homeowners and property managers 
have realized a significant cost sav-
ings by contacting to have a lawn 

maintained as compared to purchas-
ing the equipment and products 
themselves. Another benefit is a time 
savings which can be used for leisure 
activities by the homeowner or for 
other maintenance tasks by the prop-
erty manager. 

Traditionally, turfgrass managers 
have applied fertilizer during spring 
and fall using color and the amount of 
leaf growth as a guide to the rate and 
frequency of application. Although 
promoting good color and stimulating 
shoot growth are important objec-
tives, often overlooked are nutrient 
influences on root growth, carbohy-
drate reserves and the plant's ability 

to tolerate disease and environmental 
stress. An understanding of the im-
pact of fertilizer applications on these 
factors can refine a fertilization pro-
gram resulting in a balance between 
the best in visual qual i ty and a 
healthy turfgrass plant. 

Timing 
An important objective in the timing 
of fertilizer applications should be to 
promote root development and build 
carbohydrate reserves. The response 
of w a r m - s e a s o n and coo l - season 
turfgrasses differ in this respect. 

T h e p r e d o m i n a n t c o o l - s e a s o n 
turfgrasses (bluegrass, ryegrass and 

An a-Perm-o-Green employee uses a hand-held nozzle to spray a home lawn in Austin, Texas. 



fescue) initiate and develop their root 
systems in the early spring and fall. 
For this reason, fall applications of ni-
trogen are important to increase root 
growth. Favorable environmental 
conditions exist in the fall for rhizome 
and tiller development. Fertilization 
at this time will also improve turf den-
sity. 

In addition to regular fall fertiliza-
tion (Sept. to early Oct.), late fall or 
late season fertilization is being in-
cluded in most .maintenance pro-
grams. Late fall fertilization is applied 
when shoot growth slows or approxi-
mately at the time of the last regular 
mowing of the season. Nitrogen ap-
plied at this time greatly enhances the 
photosynthetic production of car-
bohydrates. These carbohydrates are 
not only used for fall root growth, but 
are also stored for use the following 
growing season, providing earlier 
spring green-up and an energy source 
for turfgrasses to recuperate from en-
vironmental and mechanical stress. 

Another advantage of late fall fer-
tilization is that it reduces the need 
for high amounts of spring-applied ni-
trogen. Excessive spring fertilization 
can actually reduce carbohydrate re-
serves and root development by stim-
ulating rapid shoot growth. This is 
because growing shoots take priority 
over roots for carbohydrate use. Both 
spring and summer fert i l izat ion 
should be used to maintain the color 
and density produced with fall fertil-
ization the previous year. Fertiliza-
tion at these times should not produce 
succulent plant tissue which can in-
crease the severity of turfgrass disease 
and reduce the plant's ability to with-
stand heat, drought, mowing or wear 
stresses. Applications of potassium 
will greatly contribute to the hard-
iness of the plant and help to "tem-
per" the stimulating effects of nitro-
gen. 

In contrast, most root growth in the 
warm season grasses, (bermudagrass, 
zoysiagrass, St. Augustinegrass) oc-
curs during the spring and summer. 
Fertilization during these periods will 
stimulate root growth. However, only 
moderate amounts of fertilizer should 
be applied in early spring in areas 
where warm season grasses experi-
ence winter dormancy. Bermudagrass 
and St. Augustinegrass are subject to 
spring root dieback following spring 
green-up. Heavy fertilization during 
early spring may result in an addi-
tional stress during this critical sur-
vival period. 

Like cool season turfgrasses, warm 
season turfgrasses accumulate car-
bohydrate reserves in the fall when 
shoot growth activity slows. Care 
must be taken with the timing of fall 

fertilization since late application 
may decrease low temperature hard-
iness. Maintaining adequate potas-
sium levels in fall will increase the 
tolerance of warm season grasses to 
low temperatures. 

As with cool season turfgrasses, in-
discriminate use of nitrogen fertiliza-
tion in the summer can increase 
injury of warm season grass subjected 
to disease or environmental stress. As 
mentioned previously, maintaining 
adequate soil potassium levels will 
help warm season turfgrasses in their 
tolerance of heat, cold, mowing and 
wear stresses, and reduce their sus-
ceptibility to the numerous turfgrass 
diseases. 

Rate 
The annual nitrogen requirement 
(lbs. per 1,000 sq. ft.) for turfgrass is 
determined by considering the length 
of growing season, level of quality de-
sired, and the species and cultivars 
present. 

The length of growing season or 
number of days (months) between the 
last killing frost in the spring and the 
first in the fall varies greatly. Along 
the Gulf of Mexico and in certain 
areas of Arizona and California, the 
average growing season is more than 
eight months. In contrast, northern 
portions of Maine and Minnesota 
have as little as three-and-a-half 
months of growing season. Obviously, 
the longer the length of growing sea-
son, the greater the amount of nitro-
gen needed to maintain turfgrass 
quality. 

Residential and commercial lawns 
can range from a weed-free turf of ac-
ceptable color and density to a season-

long turf of premium appearance. For 
this reason, the rate of fertilization 
can be tailored to meet the expecta-
tions of the homeowner or property 
manager. 

A common practice on large com-
mercial lawns is to survey the prop-
erty and classify portions of lawns 
into high versus low maintenance 
areas. Those designated high mainte-
nance or having the most visibility 
receive higher rates of fertilization. 

Turfgrass species and cultivars 
within a species can vary in amount 
of nitrogen required to maximize 
qual i ty . Within the cool season 
grasses, sheeps, hard and red fescues 
require a low level of fertility, Ken-
tucky bluegrass a medium level of 
fertility. 

Cultural practices such as irriga-
tion and clipping removal may re-
quire the use of higher annual 
nitrogen rates to maintain the de-
sired turfgrass quality. Supplemental 
watering will increase the rate at 
which nitrogen is leached from the 
root zone. Losses of nitrogen are sub-
stantial, particularly when quick-re-
lease sources are applied to sandier 
soils. 

Collection of clippings following 
mowing has been estimated to re-
move approximately 20 percent of the 
nitrogen applied to turfgrass. Should 
clippings be routinely removed from 
turf, additional nitrogen should be 
factored into the yearly total. 

Phosphorus and potassium have 
been routinely applied with nitrogen, 
using fertilizer with ratios such as 
3:1:2, 5:1:2 or 4:1:1. These ratios are 
based on the relative amounts of ni-
trogen, phosphorus and potassium 
found in turfgrass clippings but do not 

Charlie McGinty of McGinty & Sons watches a boom spray fertilizer 
application to a large commercial landscape. 



take into consideration the inherent 
levels found in the soil. Rather than 
applying phosphorus and potassium 
each time nitrogen is applied, their 
use should be based on a soil test. The 
importance of determining inherent 
soil levels is exemplified when con-
s ider ing phosphorus appl ica t ion . 
Since many turfgrass soils contain 
high levels of phosphorus, little if any 
response is obtained when phospho-
rus is applied to established turf. 

Two factors to be considered in 
making individual nitrogen applica-
tions are the nitrogen source and the 
time of year. 

Applications using quick-release 
sources of nitrogen are commonly 
limited to no more than 1 lb. of nitro-
gen per 1,000 sq. ft. Lower rates of 
quick-release nitrogen sources will 
also minimize the potential of fertil-
izer burn. 

In contrast, applications of nitro-
gen using controlled-release sources 
are generally made at rates from 1 to 3 
lbs. of nitrogen per 1,000 sq. ft. The 
longer residual of controlled-release 
nitrogen sources reduces the need for 
more frequent applications required 
when using quick-release sources. 

Method 
Fertilizers can be applied in either dry 
or liquid forms. Research has shown 
that turf response is equal regardless 
of the form when consideringa source 
of nitrogen such as urea. The choice of 
application method, then, may be de-
cided on the turf manager's percep-
tion of product ivi ty and personal 
preference. 

Two types of spreaders are used to 
apply granular fertilizers—the grav-
ity and the centrifugal. The gravity 
spreader applies a defined swath of 
fertilizer which can avoid waste in 
conf ined turf areas. But the cen-
trifugal (or broadcast) spreader is 
commonly used by commercial turf 
managers because it applies a wider 
swath and can treat large areas more 
quickly. 

Liquid fe r t i l i zer is e i t h e r sol-
ubilized or suspended in water and 
sprayed on the turf. The amount of 
water used normally varies from 1 to 5 
gal. per 1,000 sq. ft. Equipment can be 
broadly classified into either low-pres-
sure spray booms or high-pressure 
(hydraulic) sprayers. Both types of 
sprayers feature a tank for holding the 
fertilizer and water, pump to build 
pressure to force the liquid from the 
tank to the nozzle, pressure regulator 
to keep the the pressure at the level 
desired, strainers or screens to keep 
solids from clogging the pump or 
nozzle, and nozzle(s) which deliver the 
spray to the turf in a particular pattern. 

Suggested Nitrogen ( N ) Fertilization for Common Lawn Grasses (1) 
Species Time of Application (2) Rate of Application (3) Comments 

season pounds N per 1,000 
square feet per year 

cool season turfgrasses 
1. Fine Fescue fall, late fall. 1-4 Relatively low 

late spring level of N 
required. 

2. Tall Fescue 2-6 Generally 
receives less 
N than 
Kentucky 
bluegrass. 

3. Kentucky Bluegrass 2-8 3-4 typical. 
alone or in 
combination with 
fine fescue and/or 
perennial ryegrass. 

warm season turfgrasses 
1. Zoysiagrass late spring, 1-6 Relatively low 

summer early fall level of N 
required. 

2. Bermudagrass 4-10 Less N gener-
ally used on 
common Ber-
mudagrass. 

3. St. Augustine grass 2-8 — 
(1) Consult with local turfgrass specialists for specific N recommendations for your area. 
(2) Seasons of the year when fertilization should be emphasized. 
(3) Rate of N used will vary with length of growing season, level of quality desired, in 

addition to cultural practices such as irrigation and clipping removal. 

Low-pressure spray booms are op-
erated at pressures in the range of 15 to 
60 lbs. persq. in. (psi)and deliver 1 gal. 
or less per 1,000 sq. ft. of spray. Low-
pressure spray booms are designed to 
be driven over large areas, delivering 
the spray from a series of nozzles in 
distinct swaths. This type of sprayer is 
frequently used to treat commercial 
properties greater than one acre in 
size. 

High-pressure sprayers can create 
spray pressure of several hundred 
pounds or more and use a hose and 
hand-held nozzle for directed appli-
cations of the spray. 

Pesticide combinations 
Use of fertilizer/pesticide combina-
tions has become an accepted practice 
a m o n g most t u r f g r a s s m a n a g e r s 
whether applying fertilizers in a dry 
or liquid form. This technique can re-
sult in both time and labor savings. 

Fertilizer/pesticide combinations 
can include herbicides, insecticides 
and fungicides, along with fertilizer. 
To optimize results, the label of dry 
f e r t i l i z e r / b r o a d l e a f c o m b i n a t i o n s 
will frequently recommend making 
the application following rain or irri-
gation or when a dew is present. This 
improves the adherence of the her-
bicide to the leaf surface of weeds and 
allows the herbicide to be dissolved, 

which maximizes absorption. 
Two important factors which can 

reduce the effectiveness of liquid-ap-
plied fert i l izer-pesticide combina-
t i o n s are i n c o m p a t i b i l i t i e s and 
alkaline hydrolysis. In addition to 
checking the pesticide(s) label, a wise 
precaution before tank-mixing is to 
conduct a jar test for compatibility. 
Incompatibilities can lead to an unsta-
ble mixture and/or a chemical reac-
tion between two or more tank-mix 
components. These can result in one 
of more of the following: failure of the 
equipment to apply the tank mix, poor 
pest control or turf response, and pho-
totoxicity. 

Alkaline hydrolysis is the degrada-
tion of a pesticide due to mixing the 
pesticide in water with pH higher 
than 7.0. Some common pesticides 
subject to aklal ine hydrolysis are 
o r g a n o p h o s p h a t e i n s e c t i c i d e s 
(Dursban, diazinon, Dylox), her-
bicides (bensulide), carbamate insec-
ticides (Sevin) and certain systemic 
fungicides such as benomyl. 

To determine whether alkaline hy-
drolysis will affect the pesticide appli-
cation, have the water's pH tested 
with a pH meter or l itmus paper. 
Should the water prove to be alkaline, 
check with the pesticide manufac-
t u r e r s ) for their suggestions on pH 
correction. W T & T 



These 
special Places 
Rate Special 
Fertilizers... 
PAR EX 
Professional Products. 

The grass and grounds of these 
famous places are just as important 
as the structure or complex itself. 
That's why knowledgeable turf 
superintendents insist on specially 
formulated PAR EX Professional 
Products. 

IBDU releases nitrogen slowly, 
earlier in the spring, evenly through 
the summer, and carries nitrogen 
response later into the fall. 

Famous places like the park 
surrounding the St. Louis Arch, 
Deere & Company Corporate 
Headquarters and 53 of the nation's 
top 100 golf courses* are currently 
using PAR EX Professional Products. 
These include Muirfield Village Golf 
Club, Jack Nicklaus' home course, 
as well as most of the other courses 
he has designed. 

Shouldn't you consider PAR EX 
with IBDU for your special place? 
Contact a PAR EX distributor and let 
him recommend a PAR EX program 
just for your grounds. 

PAR EX and IBDU are products of 
Estech, Inc. Professional Products 
Division, P.O. Box 512, Winter Haven, 
FL 33882-0512. 

*As listed by Golf Digest Magazine 

PAR EX 
with IBDU* 

PAR EX and IBDU are 
registered trademarks of Estech. Inc. 

Visit us at the GCSAA Show, Booth #1303 

MUIRFIELD VILLAGE GOLF CLUB • DUBLIN. OHIO 

THE GATEWAY ARCH • ST LOUIS. MISSOURI 

DEERE & COMPANY CORPORATE HEADQUARTERS • MOLINE. ILLINOIS 



ENDOPHYTES: 
AN UPDATE 

In 1983, W E E D S T R E E S & T U R F first reported on insect-resistant turf 
containing endophytes. Today, researchers 

are discovering more about the fungus. 

It may be possible some day to buy 

red fescue seed containing insect-
resistant endophytes. Dr. Bill To-

r e l l o at the U n i v e r s i t y of Mas-
s a c h u s e t t s has successfully "c loned" 
red fescue plants from tissue cultures 
inoculated with endophytes. Torello 
is also working with bluegrass vari-
eties. 

An endophyte is a fungus found in 
certain turf varieties, particularly 
ryegrasses and tall fescues, which 
makes the turf resistant to various in-
sects and possibly diseases. Although 
the fungi were first discovered in New 
Zealand in the 1940s, it's been in the 
last several years that intense re-
search on endophytes has been done 
in the U.S. 

Endophytes aren't found in blue-
grass and are rare in red fescue. 
Breeding endophytes into these is im-
possible since they are maternally in-
h e r i t e d . A r y e g r a s s c o n t a i n i n g 
endophytes can't be bred with a blue-
grass. Inoculating plants with endo-
phytes kills the plant. 

The only way to get endophytes 
into a turf plant is to take a group of 
cells from a plant, inoculate the cal-
lous cells with the fungus, then re-
generate plants from the cells. "It's 
like taking a finger nail from you, and 
regenerating a new y o u , " Torel lo 
says. 

The plant generated from the inoc-
ulated tissue can then produce seed. 
"Once the endophyte is established, it 
goes through the plant and resides 
t h e r e , " Torel lo explains. " W h e n it 
produces seed, it sits in the seed too." 

Such seed could eventual ly be 
marketed. But that's years away, says 
Torello. 

Only field testing will reveal if the 
endophytic seed actually produces a 
more insect resistant turf than a vari-
ety already on the market. 

Torello has had success generating 
red fescues containing endophytes, 
but hasn't gotten past the inoculation 
stage with bluegrass. 

T o r e l l o admits the t e c h n i q u e s 
need refinement. For one thing, re-

searchers have discovered four or five 
different types of endophytes. So the 
endophytes found in ryegrass are not 
necessar i ly the same as the ones 

ENDOPHYTE LEVELS 
IN PERENNIAL 

RYEGRASS VARIETIES 

Variety 
Moderately 

High High Moderate L 

Allaire X 

All'Star X 

Birdie II X 

i. Blazer X 

Citation II X 

Commander X 

. Cowboy X 

Dasher X 

v^Dasher II X 

Delray X 

Derby X 

• Elka X 

Fiesta X 

Fiesta II X 

<5ator X 

vJazz X 

Linn X 

- Manhattan II X 

Omega II X 

Ovation X 

Palmer X 

. Patriot X 

Pennant X 
t- Pennfine X 

Prelude X 

Premier X 

Ranger X 

Regal X 

- Regency X 

^Repell X 

Rodeo X 

SR 4000 X 

\ ST 4100 X 

. Sunrye X 

Tara X 

Vintage X 

Yorktown II X 

SR 3000 Hard fescue X 

found in tall fescues. 
Dr. Reed Funk at Rutgers Univer-

sity is working on characterizing the 
various endophytes, and pinpointing 
the role they play within the plant. 

" T h e use of endophytes in plants 
can provide biological control against 
insects without using chemicals," To-
rello explains. "But it's not the an-
swer. Eventually we want to change 
the genetics of plants." 

Torello is one of the few research-
ers in the world trying to change the 
genes in turf through means other 
than breeding. Although private cor-
porations have large genetic engineer-
ing research staffs, almost all the re-
search deals with food crops, in an 
effort to increase yields. 

"Tissue culture genetics is new to 
the turf area," Torello says. "People 
think it's a pipe dream. It just takes 
t ime." WT&T 

NOTE This data from Rutgers University is obtained 
primarily from seed lots submitted to the National 
Testing Program Seed lots may contain lower per-
centages of seeds containing viable endophytes be-
cause of possible loss of viability during seed storage 

Dr. Bill Torello thinks the industry 
will eventually change the genetics 
of plants. 


