
Your Gordon Distributor: 
a Veritable Pro Shop for the 
Professional Turf Manager 

His shop has all the fundamen-
tals of turf management: superior 
products, keen technical skills -
even on-site consultation when 
you need it. 

Each Gordon product is formu-
lated for a specific purpose - from 
weed and disease control to soil 
improvement and much more. 
Every product has been thoroughly 
field tested and proved effective. 

Continuous training keeps your 

Gordon Distributor abreast of new 
developments and management 
procedures. And his direct line to 
Gordon's Technical Service Depart-
ment gives him immediate back-up 
for coping with unusually knotty 
problems. He wants to help you; it's 
his business. 

The Pro Shop door is open. Walk 
in or call, anytime. Either way, 
you'll be putting yourturf problems 
in touch with solutions. 

ALABAMA 
Birmingham 
• Norala Company • Tieco. Inc. 
Gadsden • Markers of Ciubview 
Montgomery • CASSCO • Tieco. Inc. 

ALASKA 
Palmer • Alamasu. Inc. 

ARIZONA 
Phoenix 
• Arizona Agrochemical Company 
• Capital Nursery Supply 
• Valley Garden Supply 
Tucson 
• A C R E., Inc. 
• Copper State Chemical Company 

ARKANSAS 
Alexander • Capitol Equipment Co. 
North Little Rock • Turf Aid. Inc. 
Searcy 
• Affilliated Growers & Retailers of 
Agriculture. Inc. 

CALIFORNIA 
Anaheim • Robinson Fertilizer Co 
Bakersfield 
• Abate-A-Weed & Insect Control 
Cerritos • Target Chemical Company 
Chula Vista • Wilbur-Ellis Company 
Coachella • Foster-Gardner. Inc 
Gilroy • El Camino Supply Company 
Manteca • L & A Enterprises 
Oxnard • Coastal Division 
Sacramento • Orchard Supply Co. 
San Diego • Butler's Mill. Inc. 
San Gabriel • J . Harold Mitchell Co. 
San Jose 
• Moyer Chemical Company 
• Northern California Fertilizer Co. 
• Plant Gro Corporation 
• Target Chemical Company 
San Leandro • Custom Chemilene 
Santa Ana • Moyer Chemical Co. 
Santa Barbara 
• Agri Turf Supplies. Inc 
Santa Rosa 
• Purity Chemical Products Co. 
South El Monte • Chemilene Co 
South Gate 
• Los Angeles Chemical Company 

COLORADO 
Colorado Springs • Gorby. Inc 
Henderson • American Fertilizer Co 
Westminister • S A J Turf Products 

CONNECT ICUT 
Devon • Somers Turf Supplies 
East Haven 
• East Haven Wholesale 
Landscape Supply 
Greenwich 
• Emanuel Shemin Horticulturist 
Hazzardville 
• Old Fox Chemical. Inc. 
Wethersfield • Chas Hart Seed Co. 

FLORIDA 
Homestead 
• Atlantic Fertilizer & Chemical 
Jacksonville • Bingham Seed Co. 
Pensacola 
• Gulf Shore Turf Supply. Inc. 
• Tieco Gulf Coast. Inc 
Princeton • Woodbury Chemical Co 
Sanlord 
« Sunniland Corporation 
• Southern Chemical Company 
Winterhaven 
• Estech General Chemical Corp 

GEORGIA 
Alpharetta • Regal Chemical Co 
College Park 
• Stephenson Chemical Company 
Conyers • Lawn & Turf. Inc 
Doraville 
• Georgia Golf & Garden Supply 
Fort Valley 
• Woolfolk Chemical Works. Inc. 
Swainsboro • GA AG Chemical. Inc. 

HAWAII 
Hilo • Occidental Chemical Company 
Honolulu 
• Occidental Chemical Company 
• Trade West. Inc 
Kahului • Occidental Chemical Co. 
Lihie Kauai 
• Occidental Chemical Company 

IDAHO 
Caldwell 
• Good Day Distributors. Inc. 
• Steve Regan Company 

ILLINOIS 
Barrington • Olsen Distributing Co. 
Chicago • George A Davis. Inc 
Crystal Lake • Country Gas Company 
Danville • Bi-State Turf 
Decatur 
• Drake-Scruggs Equipment. Inc. 
Geneseo • C D Ford & Sons 
Morton Grove • V-G Supply Company 
Normal • Professional Turf Specialty 
Peoria • Behm & Hagemann. Inc 
Rockton • Turf Management Supply 
South Holland • Paarlberg Chemical 
West Chicago • Turf Products Ltd. 
Wheeling • Arthur Clesen, Inc 
Evanston • Permalawn, Inc. 

INDIANA 
Ft. Wayne • Turf Specialties 
Indianapolis 
• Cory Orchard Supply 
• Desco Chemical Company 
• Indiana Turf 
Nappanee • Desco Chemical. Inc 
New Albany • W R. Grace & Co 

IOWA 
Oavenport 
• Big Bear Turf Equipment 
• Tri State Toro 
Elkader • Meyer Equipment Co. 
Iowa City • Little Wheels. Inc 
Sioux City 
• W R Anderson Distributing Co. 
Waterloo • Fosters. Inc. 
Waukee • Baer Ag Supply 
W Burlington 
• Brayton Chemical. Inc 
W Des Moines 
• Big Bear Turf Co. 
• Rest Haven Turf Service 

KANSAS 
Garden City • Pueblo Chemical Co 
Kansas City 
• Century Laboratories. Inc 
• Rhodes Chemical Company 
Salina • Landsco Corporation 
Wichita 
• Bartels & Shores Chemical Co 
• Champion Turf Equipment, Inc 
• Robert Wise Company 

KENTUCKY 
Florence • George W. Hill Company 
Lexington • Kentucky Garden Supply 
Louisville 

• Ky-lnna Turf Supply Company 
• Tieco 

LOUISIANA 
Covington 
• Tammany Turf & Supply. Inc. 
New Orleans 
• Southern Specialty Sales Co.. Inc. 
Plain Dealing 
• Wyche's Golf Course Specialties 

MAINE 
South Portland • Yerxa's Inc 

MARYLAND 
Baltimore • Pro-Lawn Products, Inc. 
Linthicum Heights 
• Cornell Chemical & Equipment 
Landover 
• Loft Seed Company 
• Vaughan Seed Company 

MASSACHUSETTS 
Arlington • Lofts/New England 
Boston • Pro-Lawn Products. Inc. 
Burlington • Tom Irwin. Inc 
Natick • Richey & Clapper. Inc. 
Newton Center 
• Grounds Equipment Co 
W. Newton • The Clapper Company 
W Wareham 
• R. F. Morse & Son, Inc 

MICHIGAN 
Birmingham • W F Miller Company 
Detroit 
• Terminal Sales Corporation 
• Turf Supplies. Inc 
Grand Rapids 
• Mollema & Son, Inc. 
• Parmenter & Andre 
Royal Oak • Lawn Equipment Co 
Saginaw • Burdick's Seed House 
Utica • Utica Distributors 

MINNESOTA 
Eagan • Tessman Seed & Chemical 
Minneapolis • Minnesota Toro. Inc 
St. Paul 
• R L Gould & Company 
• Turf Supply Company 
Savage • The Castle Chemical Co. 

MISS ISS IPP I 
Jackson 
• South Central Turf Equip & 
Supply 
• Specialty Oil Company. Inc. 
Madison • MFC Services 

MISSOUR I 
Chesterfield 
• Beckman Turf & Irrigation 
Grandview 
• Landsco Corporation 
• Robisons Lawn & Golf Course 
Supply 
Kansas City 
• Bartels & Shores Chemical Co. 
• Champion Turf Equipment 
• Pest Control Supply 
• Standard Seed Company 
• Colony Chemical 
Maryland Heights 
• Outdoor Equipment Company 
Springfield 
• Champion Turf Equipment. Inc. 
St. Louis • Crown Chemical Co 

MONTANA 
Billings • Turf Aid Distributing Co. 
Helena • Mr Turf 

NEBRASKA 
Kearney • Centra Chemical Services 
Morrill • Jirdon Agri Chemical, Inc. 
McCook • Cornbelt Chemicals 
Omaha 
• Big Bear Equipment. Inc. 
• Eagle Green Corporation 
• Midwest Toro 

NEVADA 
Las Vegas 
• Clark Co Wholesale Merc. Co. 
North Las Vegas 
• Las Vegas Fertilizer Co.. Inc 

NEW HAMPSHIRE 
Hooksett • Turf Specialty. Inc. 

NEW JERSEY 
Boundbrook 
• Loft Seed Company 
• Vaughan Seed Company 
Cranbury 
• Chamberlin & Barclay, Inc. 
Clifton • The Terre Company 
Dayton • Lebanon Chemical Corp 
Freehold • Green Hills Turf Supply 
Maplewood • Pierson Mill Company 
Mountainside • Andrew Wilson. Inc 
Paramus • Pro-Lawn Products. Inc 
Rahway • Fertl-Soil Company 
Riverside • Meskers, Inc 
West Caldwell 
• Rockland Chemical Company 
Westfield • Storr Tractor Company 
Yardville • Jep Sales Company 
Hillsdale • A J R Industries 

NEW MEXICO 
Albuquerque 
• Albuquerque Chemical Co.. Inc. 
Mesquite • Agricultural Products Co. 
Roswell • Roswell Seed Co . Inc. 

NEW YORK 
Bergen • Lawn Medic 
Cambridge • Lofts/New York 
Farmingdale • Wagner Seed Co . Inc 
Hamburg • Eaton Equipment Co. 
Hauppauge • Maxwell Turf. Inc 
Hawthorne • Metro Milorganite 
Jamaica • J & L Adikes. Inc. 
Latham 
• Grassland Irrigation & Equipment 
Portchester 
• Westchester Turf Supply Co 
Rexford • S V Moftett. Inc 
Syracuse 
• Eaton Golf & Tractor 
• Pro-Lawn Products. Inc 
South Hampton • James H Lynch, Inc 
West Henrietta • S V Moffett, Inc 

NORTH CAROLINA 
Charlotte 
• E J Smith & Sons 
• Forshaw Chemicals 
• Seedmen, Inc. 
Fayetteville • Eastern Turf 
Goldsboro • Jeffreys Seed Company 
Shelby • Porter Brothers. Inc 
Winston-Salem • Goltra. Inc 

NORTH DAKOTA 
Fargo 
• Tessman Chemical Northwest 
• Minnesota Toro 

OHIO 
Canton • Letherman Seed Company 
Cleveland 
• Larry's Garden Center 
• U.S. Garden Sales. Inc 
Cincinnati 
• Century Toro Dist. Inc 
• Thornton-Wilson. Inc 
Elyria 
• Lakeshore Equipment & 
Supply Co. 
Findlay • Desco Chemical Company 
Macedonia • Krigger & Co.. Inc. 
Mantua • John R Skinner Company 
Maumee • The Anderson's 
Piqua 
• Midwest Burlap & Growers Supply 
Solon • Sidney L Dryfoos Company 
Tiffin • Earl J Crane. Inc. 
Toledo • Century Toro Dist 

OKLAHOMA 
McAlester • Tony's Chemical House 
Oklahoma City 
• Paul Blakney Company 
• Estes Chemicals. Inc. 
• T-E Agri Supply. Inc 
Tulsa 

• All Best. Inc. 
• Nick Knott Turf Equipment 
• South Central Vet Supply 
• Thompson-Hayward Chemical Co. 
• Wait Mfg & Sales Company 

OREGON 
Portland 
• The Chas. H. Lilly Company 
• Van Waters & Rogers 
• Wilbur-Ellis Company 

PENNSYLVANIA 
Doylestown • Philadelphia Toro 
Forty Fort • Penn State Seed Co 
Hanover 
• Miller Chemical & Fertilizer Corp 
Horsham • Pocono Turf Supply Co 
Harleysville • Geiger Corporation 
Lebanon • Lebanon Chemical Co 
Malvern • Fisher & Sons Co Inc. 
Manheim • Pro-Lawn Products. Inc 
Philadelphia 
• Farm & Golf Supply Co Inc 
• Pro-Lawn Products Inc 
Phoenixville • Lawn & Golf Supply 
Pittsburgh 
• E H Griffith. Inc 
• Krigger & Company 
• Pro-Lawn Products. Inc 
Reading • Reading Bone Fertilizer 
Wycombe • Histand Supply 

RHODE ISLAND 
E. Providence 
• Old Fox Chemical. Inc. 

SOUTH CAROLINA 
Inman 
• Woolfolk Chemical Works. Inc 
Orangeburg 
• Ramar Laboratories. Inc 

SOUTH DAKOTA 
Sioux Falls • Dakota Turf 

TENNESSEE 
Memphis 
• The January Company 
• Turf Aid. Inc. 
Nashville 
• Central South Turt Dist 
• Ernest Hardison Seed Co.. Inc. 
• Tieco. Inc. 

TEXAS 
Amarillo • T-E Agri Supply 
Dallas 
• Agricultural Chemicals of Dallas 
• Chemical & Turf Specialty Co 
• Nortex Wholesale Nursery 
• Van Waters & Rogers 
• Watson's Distributing Company 
El Paso • El Paso Turf Supply 
Houston • Watson's Distributing Co 
Katy • Sigma Chemicals 
Waco • Estes Chemicals. Inc 
Wichita Falls • Estes Chemicals. Inc. 

UTAH 
Salt Lake City 
• Morgro Chemical Company 
• Steve Regan Company 

VIRGINIA 
Chesapeake • Turf & Garden Division 
Harrisonburg • Wetsel Seed Co 
Richmond • Wilson Feed Co . Inc. 
Roanoke 
• Agri Turf Products Co Inc 
• Miller Chemical & Fertilizer Co. 

WASHINGTON 
Renton • Pacific Agro Company 
Seattle 
• The Chas H. Lilly Company 
• Western Farmers Association 
• Wilbur-Ellis Company 
Tacoma • NuLife Fertilizers 

WASHINGTON, D.C. 
• Leas Green Meadow, Inc 

WEST VIRGINIA 
Charleston • Youngs. Inc 

WISCONS IN 
Chilton • Horst Distributing Co 
Elm Grove 
• Reinder Bros Turf Equipment 
Janesville • Wisconsin Turf 
Milwaukee • Loft Kellogg Seed Co. 
Sun Prairie 
• Turf Management Supply 

PROFESS IONAL TURF PRODUCTS 
p b t / c o R d o n 
c o n p o n a t l o n 

3 0 0 S O U T m T H I R D S T O E E T 
P O B O X S 2 7 6 
K A N S A S C I T Y . K A N S A S 6 6 1 1 O 
9 1 3 343 B 7 B O 



T h o s e w h o h a v e u s e d i t wil l a g r e e t h e r e ' s n o m o r e h a n d s o m e 
o v e r s e e d i n g m i x t u r e t h a n Dix ie Green.® S u r e it c o u l d h a v e m a d e 
it o n l o o k s a l o n e , b u t D i x i e Green® is m o r e t h a n j u s t a n o t h e r 
p r e t t y f a c e . I t ' s a p e r f o r m e r . 

A m a s t e r f u l m i x t u r e of D e r b y t u r f - t y p e p e r e n n i a l r y e g r a s s a n d 
High l igh t C h e w i n g s - t y p e r e d f e s c u e , it h a s p r o v e n i tself u n d e r t h e 
b e s t of c o n d i t i o n s a s w e l l a s t h e w o r s t . 

D a r k g r e e n D e r b y is p r o b a b l y t h e m o s t w i n t e r h a r d y of al l t h e 
m o d e r n t u r f - t y p e p e r e n n i a l r y e g r a s s e s . It h o l d s i t s c o l o r in t h e 
t o u g h e s t of S o u t h e r n w i n t e r s a n d r e f u s e s t o c o l l a p s e e v e n w h e n 
ch i l l , d r y i n g w i n d s k n o c k t h e b e n t s off b a l a n c e . 

H igh l igh t , on t h e o t h e r h a n d , w a s j u d g e d W o r l d C h a m p i o n a t 
t h e 4 5 t h R o y a l A g r i c u l t u r a l W i n t e r s h o w in T o r o n t o a n d 
t h e r e f o r e a d d s t o t h e m i x t u r e t h e s t r e n g t h s of o n e of t h e g r e a t 

\ f i n e f e s c u e s . 
S o , if y o u w a n t a t h i c k , d a r k g r e e n turf t h a t wi l l p u t t t r u e , 

p l e a s e y o u r m e m b e r s a n d h o l d i t s c o l o r t h e w i n t e r t h r o u g h , mm 
y o u ' l l c h o o s e Dix ie Green ,® t h e e l i t e o v e r s e e d i n g m i x t u r e . 

i n T E R n H T i o n H i i s e e d s , i n c . 
P O Box 168 • Halsey, Oregon 97348 
A C 503 369-2251 • TWX 510 590-0765 



Baltusrol from page 19 

be phenomenally inexpensive. "I bet 
I've spent no more than $200 per year 
in maintenance costs to keep the 
sprinklers in top working condition," 
says Flaherty. 

Total cost of the system was ap-
proximately $300,000 in 1969, in-
cluding installation by Wilpat Asso-
ciates, Inc. of Springfield. Initial 
design work for the project, which 
took six months to complete was pro-
vided by Richard J. Jeske, Inc., a con-
sulting engineering and design firm. 

Prior to the automatic system, 
Flaherty relied on a traveling water-
ing system. " M y master satellite con-
trollers provide much better ac-
curacy than I got from the system," 
he explains. "And I've got a much 
better handle on the amount of water 
and money I spend to water the 
property." 

Flaherty's very accurate records 
show that he spent $12,400 in 1979 for 
electrical power and water from the 
city. Fewer crewmen are needed to 
operate the automatic irrigation 
system than to drag around the old 
system, too. 

Why automatic irrigation for this 
part of the nation where average 
rainfall can top 44 inches in a single 
year? Though the average rainfall is 
high, it tends to come during a 
relatively short period of time. Then, 
it's more rain than the grass can use. 
A few dry weeks and the grass will 
brown out. 

Flaherty indicated that his water-
ing cycle runs from approximately 
the third week in June until mid-
September, depending upon natural 
rainfall. Though no week's schedule 
is the same as the previous week's, 
each of the 600 stations on his irriga-
tion system receives one-half hour of 
watering per day during the irriga-
tion season. 

During tournament week, how-
ever, depending upon weather con-
ditions, Flaherty will refrain from 
irrigating the greens. Should the 
weather be particularly dry, he may 
hand water carefully at rates which 
are sufficient to keep the grass alive. 
Normally, Flaherty waters all greens 
for approximately 10 minutes each 
morning following cutting. 

Baltusrol's famous hillsides call 
for separate watering treatment. 
Sprinklers topside are allowed to 
run longer than those at the bottom 
in order to compensate for run-off. 

During the winter months, the 
irrigation system lies dormat, the 
pipes cleared of water by com-
pressed air. The official golf season 
runs from mid-April through mid-
October, though Flaherty points out 
that some of the Club's 500 golf mem-
bers will play anytime when snow 
isn't on the ground. 

This Irishman is rightly proud of 
his golf courses. He was prepared for 
the onslaught of visitors the U.S. 
Open always brings but was just as 
glad to see them go and operations 
around Baltusrol return to normal. 
Like Baltusrol Golf Club, Flaherty is 
a traditionalist dedicated to keeping 
the grounds in tip-top condition so 
that the grand old game of golf can 
be played here the way it has for 
nearly 100 years — "the way it's 
meant to be played". 



Determining the role of nematodes 
when plant growth is unsatisfactory 
is the most common problem 

Diagnosis of nematode problems 
By R. A. Dunn, Extension Nematologist, 
Florida Cooperative Extension Service 

It can b e very difficult to decide if 
n e m a t o d e s are causing, or are l ikely 
to cause , a plant growth problem. If 
you know from previous e x p e r i e n c e 
that a part icular nematode pest was 
found in a site, plan to continue to 
take s teps to avoid damage by the 
spec ies . It is probably still present . 
In a location for which a complete 
history is lacking, the population 
d e n s i t y of n e m a t o d e p e s t s c a n 
usual ly be est imated by laboratory 
assay of soil and/or root samples . 

T h e most c o m m o n d iagnos i t i c 
p r o b l e m is to de termine the role of 
n e m a t o d e s when es tabl i shed plants 
are making unsat isfactory growth. 
T h i s task is often espec ia l ly difficult 
b e c a u s e few nematodes cause dis-
t i n c t i v e diagnost ic s y m p t o m s or 
signs. T h e r e f o r e , a diagnosis may b e 
b a s e d on a n y or a l l of t h e s e : 
symptoms above and b e l o w ground, 
f ie ld history, diagnostic namat ic ide 
tests and laboratory assay of soil 
and/or root samples. 

Above ground symptoms are 
rare ly , if ever, suff ic ient ev idence to 
diagnose a root nematode problem. 
H o w e v e r , t h e y a r e i m p o r t a n t 
b e c a u s e possible nematode prob-
l e m s a r e almost always first noticed 
b e c a u s e of abnormal top growth. 
C e r t a i n k i n d s of s y m p t o m s a r e 
typical of nematode in jury to roots, 
and should always m a k e one con-
s ider nematodes as possible cause 
for the infer ior per formance . T h e y 
can also be used to he lp locate the 
most sever ly af fected a r e a s in the 
p l a n t i n g a f t e r t h e p r o b l e m is 
diagnosed. 

S i n c e most plant nematodes affect 
root functions, most symptoms asso-

c ia ted with them are the result of 
inadequate water supply or minera l 
nutrit ion to the tops: chlorosis (yel-
lowing) or other a b n o r m a l coloration 
of foliage, stunted top growth, fa i lure 
to respond normal ly to fert i l izers, 
small or sparse fol iage, a tendancy to 
wilt under less s tress than heal thy 
plants, and s lower recovery from 
wilting. Woody plants in advanced 
s t a g e s of d e c l i n e i n c i t e d b y 
nematodes will have little or no new 
fol iage when hea l thy plants have 
substantial f lushes, and eventual ly 
e x h i b i t d i e b a c k of p r o g r e s s i v e l y 
larger branches . " M e l t i n g out" or 
g r a d u a l d e c l i n e i s t y p i c a l of 
n e m a t o d e - i n j u r e d turf. Invasion by 
w e e d s that should not be able to 
c o m p e t e with hea l thy turf is another 
common sign of n e m a t o d e damage. 
T h e d i s t r i b u t i o n o f n e m a t o d e s 
within any site is very irregular. 
T h e r e f o r e the shape , size, and dis-
tribution of a reas showing the most 
s e v e r e ef fects of nematodes will be 
highly irregular within the f ield. 
Nematodes move very few feet per 
year on their own. In undisturbed 
turf, visible symptoms of nematode 
i n j u r y normally a p p e a r as round, 
oval , or i r r e g u l a r l y l o b e d a r e a s 
which gradually i n c r e a s e in size 
year by year. N e m a t o d e damage is 
often seen first and most pronounced 
in a r e a s under spec ia l stress, such as 
h e a v y traffic, e x c e s s i v e drainage 
b e c a u s e of slope or soil structure, 
and outside regular irrigation pat-
terns. 

Below ground symptoms are more 
u s e f u l t h a n t o p s y m p t o m s f o r 
diagnosis of many nematode prob-
l e m s . G a l l s , a b b r e v i a t e d r o o t s , 

necrot ic les ions in the root cortex, 
and root-rotting may all b e used to 
he lp diagnose nematode problems. 
Short roots are the most f requent ly 
recognized symptom of nematode in-
j u r y to t u r f . A b b r e v i a t e d r o o t 
systems may b e caused by severa l 
kinds of nematodes . 

Feeding by many ectoparas i tes 
(living on the outer surface) such as 
s t i n g , a w l a n d s t u b b y - r o o t 
nematodes , causes root elongation to 
stop. T h e root tips sometimes swel l 
when they stop growing in length, 
and often b e c o m e much darker in 
c o l o r t h a n u n i n j u r e d root t ips . 
Lateral roots often emerge from the 
root a short dis tance behind the in-
j u r e d root tip; if a ser ies of la tera l 
roots are i n j u r e d as they emerge, the 
end of the root acqui res a bunchy or 
bushy arrangement of very short 
roots that is very character is t ic of 
sting or awl nematode injury. 

A b b r e v i a t e d roots can a lso b e 
caused by migratory endoparas i tes 
( i n h a b i t i n g the i n t e r n a l t i s sues ) . 
W h e n lesion or lance nematodes 
cause extensive physical wounds in 
the f leshy cortex of host roots, fungi 
which could not ordinari ly penet ra te 
the intact root are often ab le to 
colonize the i n j u r e d tissues and, 
from there, rot through the ent i re 
root. Rotted mature tissues at the tip 
of the root a r e a c lue that en-
doparasi t ic nematodes and/or root-
rot fungi ra ther than octoparasi t ic 
nematodes may have shortened the 
roots. 

Root-knot nematodes in jure and 
r e p r o d u c e in m a n y grasses , in-
cluding improved bermudagrasses 
and St. Augustine grass, but may not 



cause growth of obvious galls on the 
roots. Absence of large galls does not 
rule out root-knot nematodes as 
poss ib le p r i m a r y cause of turf 
decline. Distortion of root growth 
and slight fusiform (broadest in the 
middle and tapering toward each 
end) swell ings sometimes result 
from rootknot in fec t ion of turf 
grasses. 

The only turf nematode which can 
be seen without magnification on its 
host root is the St. Augustine grass 
c y s t n e m a t o d e (Heteroda 
leuceilyma). The adult females are 
visible as tiny white beads attached 
to the roots of its host. About the size 
of the period at the end of this sen-
tence, each is a small, lemon shaped 
capsule full of eggs which will 
become tan, then deep brown, after 
the female has died. Once one 
becomes famil iar with their ap-
pearance , he can diagnose cyst 
nematodes on St. Augustine grass 
without further aid. 

Field history can provide valuable 
clues to the identity of nematode and 
other pest problems. A nematode 
which has been present in recent 
years is probably there yet, and is 
likely to cause injury to susceptible 
plants again. Prolonged rotation to 
non-host plants may sharply reduce 
the population by starving them, but 
rarely eliminates them entirely. 

Nematicides may be used to help 
diagnose the role of nematodes in 
some situations. Application of a 
nematicide which is known to be ef-
fective against the pest species pre-
sent can sometimes help to deter-
mine their importance. In such trials, 
it is best so apply the treatment to no 
fewer than four areas of the suspect 
field, leaving adequate untreated 
areas for comparison. 

Laboratory Nematode Assay is 
usually necessary to complete a 
diagnosis. A variety of methods may 
be used to extract nematodes from 
soil and plant tissues representative 
of their areas in question. When the 
kinds that are present and their 
relative population densities (con-
centration, numbers) are known, 
those data can be compared with ex-
perimental data and field observa-
tions to estimate injury to that crop 
by that population under those con-
ditions. 

As a result of many years' experi-
ence, the relative importance of 
many nematodes to the various turf 

grasses has been established, and a 
sca le of a p p r o x i m a t e threshold 
levels has evolved. However, these 
action levels often vary because of 
the effects of cultural conditions and 
turf vigor on turf grass's sensitivity to 
a specific level of injury. There is 
also wide variation in how much in-
jury is acceptable, depending on use 
of the grass, personal aesthetic stan-

Batl washers, Tee Consoles, sand 
bunker rakes, regular and personalized 
flags, tee markers, putting cups, flag 
poles . . . you name it, Standard Golf 
Co. has it. Every item built to give you 

dards, and maintenance budget. You 
must also realize that the specific 
numbers used as thresholds for one 
laboratory may not be the same as 
those for another laboratory which 
uses different nematode assay tech-
niques. 

Nematode Sample Collection and 
Handling. The objective is to take a 
sample or samples which are repre-

long service and beautiful course decor! 
Call or write today. Our distributors can 
give you instant service. 

Write 106 on reader service card 
Golf Business/February 25 

Standard. . . the only name you need 
to know in golf course accessories! 
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sentative of a specific area and to get 
them to the laboratory in as nearly as 
possible the same condition in which 
they existed in the field. Following 
are instructions for collecting a 
nematode sample, adopted from the 
Florida Nematode Sample Kit. The 
kit is a package available at county 
extension offices for anyone who 
wishes to use the services of the 
Florida Nematode Assay Laboratory. 
(Ed. note: Those in other states 
should contact their local extension 
agent for specifics on available kits.) 

1. The sample should be prepared 
from a mixture of 10 to 20 "cores" of 
soil. Cores are most easily taken with 
a soil-sampling tube, auger, or 
trowel. A shovel may be used by cut-
ting a 1-inch thick slice of soil 
through the soil profile and dis-
carding all but a 1 to 2-inch vertical 
band from the slice. It is often best to 
discard the top 1 inch from each 
core, since nematode numbers may 
be very low there. 

2. Where to sample. When diagnos-
ing a problem of growing plants, 
always sample near living roots of 
the plants for which diagnosis is 
needed. It may be helpful to submit 
an additional sample from an adja-
cent area of good growth for com-
parison. Sample only when soil 
moisture is appropriate for working 
the field; avoid extremely dry or wet 
soil conditions for best results. 
Specific directions for different 
crops are as follows: 

A. Annual crops (most vegetables, 
annual ornamentals, and field 
crops) - take soil from root zones 
of 10 - 20 affected plants that are 
not yet dead. Include "feeder" or 
fine roots from several of them. 
Remove the surface inch of soil 
before taking each core 6 - 8 
inches deep. 

B. Fruit and nut trees, perennial 
shrubs and trees - if many plants 
are affected, include cores or sub-
samples from several of them in 

the sample. If only one or a few 
are affected, take several cores 
from around each plant. Use a 
spade or shovel to dig down 
within the "drip-line" (the area 
covered by the branches) to find 
fine feeder roots. Each subsample 
or "core" should consist of a few 
fine roots and soil from immedi-
ately around them. Discard roots 
and soil from the surface inch. 
For burrowing nematode of 
citrus, collect roots and soil from 
below 12 inches. 

C. Turf grasses and forage crops -
collect 10 to 20 cores from declin-
ing, but not yet dead, areas. 
Collect cores 3 - 4 inches deep in 
the root zone of the desired plant 
species, avoiding bare spots and 
weeds. 

The above article was excerpted 
from the Florida Turf Grass Pest 
Control Manual, Nematode 
Diagnosis section. 

Abstracts continue on page 31 

Table 1. 
Approximate threshold levels (number/lOOcc soil) 

for the most common nematodes which injure 
turfgrasses, used in the Florida Cooperative Extension 
Service Nematode Laboratory. Control is usually 
recommended when numbers of a particular 
nematode exceed the level shown in the table. Control 

may be suggested at lower population levels if more 
than one serious nematode pest species is present, or 
if other stresses such as diseases or insects are also 
excessive. Other nematodes which cause problems on 
turf less frequently are not included in this table. 

Common St. 
name Scientific name Bermuda Augustine Centipede Bahia Zoysia 

Sting Belonolaimus longicaudatus 10 10 10 10 10 
Lance Hoplolaimus spp. 40 40 40 40 40 
Stubby root Trichodorus spp. 40 40 40 40 40 
Stunt Tylenchorhynchus spp. 80 80 80 80 80 
Ring Criconemoides spp. * * 150 * 80 
Root-knot Meloidogyne spp. 80 80 * ?? ?? 
St. Augustine 
grass cyst Heterodera leuceilyma * 10 * * * 
Spiral Helicotylenchus spp. 150 150 150 150 150 

•Research data do not indicate a need to control this nematode on 
this grass species, regardless of population level, in most cir-
cumstances. 
Table qualifications 
1. Threshold levels of these same nematodes may be very 

different for different species of turfgrasses. 

2. Other nematodes may be damaging to turf in other states; this 
table reflects the most common Florida situations. 

3. Cultural problems and environmental stresses can alter the 
damage levels. 

4. These are based on sandy soils (generally over 90% sand); 
thresholds for many species would be higher on heavier soils. 
Sting nematode is not a problem in soils with less than about 
85% sand. 

5. If more than one serious nematode pest is present, there may 
be serious damage without numbers of any species exceeding 
the normal threshold, because of additive or complementary 
effects of the damage from all species present. 

6. Different lab techniques may produce very different numbers 
from the same sample. Each lab should develop its own 
thresholds, based on local conditions and its own procedures. 
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IT'S OFFICIAL... IT TAKES LESS KOBAN 30 FUNGICIDE TO PREVENT FYTHIUM. 
There's a new, approved 

label rate for Mallinckrodt's 
KOBAN 30 fungicide. On the 
basis of Mallinckrodt field 
research and the working 
practices of many golf course 
superintendents, the minimum 
label recommendation has 
been lowered to two ounces 
of KOBAN 30 to five gallons of 
water per 1000 sq. ft. for 
preventive treatment of 
Pythium. Now when you 
compare brands and prices — 
compare coverage. KOBAN is 

effective and economical for 
use on fairways as well as 
greens and, used with the 
recommended amount of water, 
control will be improved and 
tip bum all but eliminated. 
FROM THE GREEN GROUP AT... 


