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NORTHWEST TURF M E M B E R S H I P DUES 

Annual 
P A R K D E P A R T M E N T S Dues 

Less than 150 A c r e s Total A r ea $20.00 
150 A c r e s or More $40. 00 

C E M E T E R I E S 
Less than 400 Interments per Annum $20. 00 
400-600 Interments per Annum $25. 00 
600-800 Interments per Annum $30. 00 
More than 800 Interments per Annum $40. 00 

GOLF COURSES 
Less than Eighteen Holes $20. 00 
Eighteen Holes or More $40. 00 

Nursery , Landscaping, and Ground Spraying F i r m s $20. 00 
Archi tects and Engineering F i r m s $20. 00 
Equipment and Mater ia l Supply F i r m s $20. 00 
Part ic ipat ing Membership $10. 00 
Assoc ia te Membership $ 5. 00 
A l l Others $20. 00 

1. Annual Dues payable on or be fo re May 15th each year . 
Dues are based on annual due date nonprorated. 

2. Membersh ip includes reg is trat ion f ee f o r one person at 
Annual Turf Conference. Other persons f r o m member 
organizat ion reg is trat ion f ee $5. 00 

3. NO I N I T I A T I O N F E E S A R E CHARGED. 

4. Nonmembers may attend the annual Conference by paying a $10. 00 
reg is t rat ion f e e . F o r further information on dues, contact 
Northwest Turf T r ea su r e r . 



NORTHWEST T U R F ASSOCIATION 

BOARD OF D IRECTORS 

John Harr ison 

Paul Brown 

Dick Haskel l 

Don Hogan 

Henry Land, Sr. 

Byron Reed 

Sam Zook 

Mi l t Bauman 

George Mock 

Hayden Lake Golf & Country Club 
Hayden Lake, Ida. 

Eve rg r een Cemetery , 111 E. Aurora 
Seattle 33, Wash. 

Seattle Park Development 
10132 Rainier Avenue, Seattle 88, Wash. 

National I r r igat ion Consultants 
1910 Minor Avenue, Seattle 1, Wash. 

Tacoma Golf & Country Club 
9210 Winona Avenue, S. W. , Tacoma, 
Wash. 

E. P . Baltz & Son 
9817 East Burnside, Port land 16, Ore . 

Waver ly Golf & Country Club 
1100 S. E. Waver l y Dr i v e 
Port land 22, Ore . 

Over lake Golf & Country Club 
Box 97, Medina, Wash. 

Regional Chemicals , Inc. 
14756-27 N. E. , Seattle 55, Wash. 

1960 

Glen P roc to r 
Byron Reed 
Henry Land, Sr. 
J. K. Patterson 

OFF ICERS 

Pres ident 
V i c e -P r e s i d en t 
T r easur e r 
Secretary 

1961 

Byron Reed 
Henry Land, Sr. 
Dick Haskel l 
A lv in G. Law 



M E M B E R S 

NORTHWEST T U R F ASSOCIATION 

Agate Beach GC P. O. Box 1416 New Por t , Ore . 

A - 1 P ioneer Spraying 520 South 53rd Street Tacoma, Wash. 
Serv ice 

Baltz & Son E. P . 9817 E. Burnside Street Port land, Ore . 

Bel l ingham G & CC 3729 Mer id ian Street Bel l ingham, Wash. 

Bentley Co. 4126 A i r Po r t Way Seattle 8, Wash. 

Blue Lakes GC P. O. Box 127 Twin Fa l l s , Ida. 

Broadmoor GC 2340 Broadmoor Dr i v e Seattle, Wash. 

Cedar Crest GC Route 1 Marysv i l l e , Wash. 

City of Amer i can Fa l l s Amer i can Fa l l s , Ida. 

Clarkston GC, Inc. P . O. Box 72 Clarkston, Wash. 

Col lege GC P . O. Box 2446 Parkland, Wash. 

Columbia Edgwater CC 2137 N. E. Bridgton Road Port land 11, Ore . 

The Dal les CC The Dal les , Ore . 

Dow Chemical Co. 307 Broad Street Seattle 1, Wash. 

Down R i v e r GC Spokane 13, Wash. 

DuPont Company 111 Sutter St., Room 17 San F ranc i s c o 4, Cal i f . 

Elks A l l enmore GC 2125 South Cedar Tacoma, Wash. 

Elks G & CC Box 187 Selah, Wash. 

Enumclaw GC Route 3 Enumclaw, Wash. 

Esmera lda GC 
(Spokane Park Dept. ) 

1604 E. Columbia Spokane 28, Wash. 

Eugene CC 255 C C Road Eugene, Ore . 

Everet t G & CC P . O. Box 146 Evere t t , Wash. 

Eve r g r e en Cemete ry C 1111 E. Aurora Avenue Seattle 33, Wash. 

F i r c r e s t GC 6520 Regents Blvd. Tacoma, Wash. 

F o r e s t Lawn Cemetery , 
Inc. 

Route 2, Box 1279B Bremer ton , Wash. 

F o r e s t Lawn Cemete ry 6701 30th Ave . , S. W. Seattle 6, Wash. 



For t Lewis GC 

H. D. Fow l e r , Inc. 

Galbraith & Co. 

Gardens of F l o r a l Hil ls 

Glendale CC 

Glendoveer GC 

Grays Harbor CC 

Coeur d 'A lene CC 

Hemphil l Bros . , Inc. 

Highland Point Gardens 

H i l l c res t CC, Inc. 

Hogan, Don ( I r r igat ion 
Consultant) 

Holm, John, Owner Mgr . 

Indian Canyon GC 
(Spokane Park Dept. ) 

Inglewood G & CC 

Jacklin Seed Co. 

Jackson Park Golf C 
(Seattle Park Dept. ) 

Je f f e rson Park & Mun. 
GC 

Ke lso Elks Golf C 

Kitsap G & CC 

Lewiston G &: CC 

L iber ty Lake GC 
(Spokane County Parks ) 

Chas. H. L i l l y Co. 

Macan, A. V. 

Manito G & CC 

M e r r i l l Maude 

Route 3 

901 Lane Street 

2428 Alaskan Way 

Box 7023 

P . O. Box 797 

14015N. f i . Glisan St. 

Route 1 

3300 1st Avenue, S. 

7622 Simmonds Road 

Box 1083 

9060 37th Avenue, S. 

Box 1196 

Route 6 

1000 E. 135th Street 

4101 Beacon Ave . , S. 
(Seattle Park Dept. ) 

P . O. Box 247 

P . O. Box 397 

Box 2 35 

1900 Alaskan Way 

202 Central Bldg. 

P . O. Box 8025 Manito 
St a. 

Box 340 190 King Geo. 
Highway 

Olympia, Wash. 

Seattle 14, Wash. 

Seattle 1, Wash. 

Seattle 33, Wash. 

Bel levue, Wash. 

Port land 16, Ore . 

Aberdeen, Wash. 

Hayden Lake, Ida. 

Seattle 4, Wash. 

Bothell , Wash. 

Boise , Ida. 

Seattle 8, Wash. 

Fairbanks, Alaska 

Spokane, Wash. 

Kenmore , Wash. 

Dishman, Wash. 

Seattle, Wash. 

Seattle 44, Wash. 

Ke lso , Wash. 

Bremerton , Wash. 

Lewiston, Ida. 

L iber ty Lake, Wash. 

Seattle 1, Wash. 

V ic tor ia , B. C. 

Spokane 36, Wash. 

White Rock, B/C. 



Michel Lumber Co. 

Mi l l e r Products Co. 

Mt. V iew Memor ia l Park 

Mt. Si GC 

Multnomah Stadium 

Northern Lights F a r m 
and Nu 

Northwest Mower & Marine 

Nu L i f e F e r t i l i z e r s 

Olympia C & CC 

Over lake GC 

Oswego Lake CC 

Pac i f i c Agro Co. 

Peace Por ta l GC 

Pendleton CC 

Portland GC 

Pr inev i l l e GC 

Pullman GC 

Rainier G & CC 

Ramsey Waite Co. 

Regional Chemicals , Inc. 

R i ve rs ide G & CC 

Rogue Va l ley G & CC 

Roseburg GC 

Royal Oaks CC 

Sandpoint G & CC 

O. M. Scott & Sons 

Seattle G & CC 

Box 513 

7737 N. E. Ki l l ings worth 

4100 Stei lacoom Blvd. , S. W. 

Box 68 

1844 S. W. Mor r i son St. 

Box 1196 

7710 24th N. W. 

2030 Lincoln Ave. 

P. O. Box 106 3 

P. O. Box 97 

20 Iron Mt. Blvd. 

3308 Harbor Ave. , S. W. 

Box 340 190 King Geo. 

Hiway 

5900 S. W. Scholls F e r r y 

Road 

133 E. 3rd Street 

1235 Col lege Station 

1856 So. 112th Street 

P. O. Box 5173 

14756 27th N. E. 

8105 N. E. Sunderland 
Avenue 

P. O. Box 427 

Route 2, Box 727 

8917 N. E. 4th PI. 

8333 55th St. , N. E. 

P. O. Box 327 

145th & Greenwood 

Oswego, Ore. 

Portland 1, Ore. 

Tacoma 99, Wash. 

North Bend, Wash. 

Portland, Ore. 

Fairbanks, Alaska 

Seattle 7, Wash. 

Tacoma 1, Wash. 

Olympia, Wash. 

Medina, Wash. 

Oswego, Ore . 

Seattle 6, Wash. 

White Rock, B. C. 

Pendleton, Ore. 

Port land 19, Ore. 

P r inev i l l e , Ore. 

Pullman, Wash. 

Seattle 88, Wash. 

Eugene, Ore. 

Seattle 55, Wash. 

Port land 11, Ore. 

Medford, Ore. 

Roseburg, Ore . 

Vancouver, Wash. 

Seattle 5, Wash. 

Salem, Ore. 

Seattle 77, Wash. 



Seattle Park Dept. 

Shelton Bayshore GC 

Ed Short Co. 

Spokane G &: CC 

Spokane Park Dept. 

Sunset H i l l Mem. Park 

Tacoma G & CC 

Tacoma Seed Co. 

Three Lakes Public GC 

T r i City GC 

Van Waters & Rogers , 
Inc. 

Veterans Memor ia l GC 

Wagner Corydom 

Wal la Wal la GC 

Wash. Turf & To ro Co. 

Wave r l ey CC 

Well ington Hi l l s GC 

Wenatchee G & CC 

West Seattle GC 
(Seattle Park Dept. ) 

Western GC Supply 

Western P last ics Corp. 

Whitef ish Lake GC 

Yakima CC 
(Town & Country Club) 

Astor ia G & CC 

Wal ters Feed Co. 

Wandermere GC 

Ken Fet ters 

Cabinet V iew CC 

Diamond Alkal i Co. 

100 Dexter Avenue 

Box 207 

2400 Smith Ave. , S. 

Route 5 

504 City Hal l 

Box 461 

Grave l l y Lake Dr. , S. W. 

P. O. Box 468 

P. O. Box 234 

P. O. Box 456 

4000 1st Ave . , S. 

P. O. Box 3417 

P. O. Box 523 

1200 Stewart Avenue 

1100 S. E. Wave r l e y Dr i v e 

P. O. Box 1479 

13017 41st Ave. , So. 

1240 S. E. 12th Avenue 

3110 Ruston Way 

P. O. Box 1403 

3945 S. W. 57th Ave. 

Seattle 9, Wash. 

Shelton, Wash. 

Seattle 4, Wash. 

Spokane 53, Wash. 

Spokane, Wash. 

Bel levue, Wash. 

Tacoma 99, Wash. 

Tacoma 1, Wash. 

Wenatchee, Wash. 

Kennewick, Wash. 

Seattle 4, Wash. 

Wal la Walla, Wash. 

Tacoma 99, Wash. 

Wal la Walla, Wash. 

Seattle, Wash. 

Port land 22, Ore. 

Woodinvi l le , Wash. 

Wenatchee, Wash. 

Seattle, Wash. 

Port land, Ore. 

Tacoma, Wash. 

Whitef ish, Mont. 

Yakima, Wash. 

Astor ia , Wash. 

Bothell , Walsh. 

Spokane, Wash. 

Auburn, Wash. 

Libby, Mont. 

Port land 1, Ore. 



T A B L E OF C O N T E N T S 

Page 
BUDGETING F I N A N C E S I 

B i l l Sanders 1 

BUDGETING F INANCES II 
Henry Land, Jr. 3 

SNOW M O L D INVESTIGATIONS IN E A S T E R N WASHINGTON 
Ted F i l e r and A. G. Law 7 

P A N E L DISCUSSION OF NORTHWEST TURFGRASS DISEASES . . . . 9 
C. J. Gould, Chairman 
N. A. Mac Lean, Br i t ish Columbia, Canada 
I. C. MacSwan, O. S. U. , Oregon 
C. J. Gould, W . W . E . S . , W. S. U. , Puyallup, Wash. 
Ted F i l e r , W. S. U. , Pullman, Wash. 

T U R F M A N A G E M E N T IN HAWAI I AND J A P A N 
W. H. Bengeyf ie ld 21 

T U R F ROUNDUP - 1961 
James M. Latham, Jr. 25 

SOME P A T H O L O G I C A L P I T F A L L S IN P R A C T I C E 
Charles J. Gould 29 

P A N E L DISCUSSION ON SOIL M I X T U R E S F O R P U T T I N G / 
GREENS 35 

Roy Goss, Chairman, W . W . E . S . , W. S. U. , 
Puyallup, Wash. 
Ken Putnam, Seattle GC, Seattle, Wash. 
Bi l l Bengeyf ie ld, U. S. G. A . , Cal i fornia 
Walter Gardner, W. S. U. , Pullman, Wash. 

THE M A N A G E M E N T C H A L L E N G E 
Gene C. Nutter 45 

RESEARCH ON TURFGRASS IN WESTERN WASHINGTON 
Roy L . Goss 55 

M A N A G E M E N T OF A T H L E T I C AND P L A Y I N G F I E L D S 
Norman Goetze 67 

T U R F RESEARCH IN E A S T E R N WASHINGTON 
A. G. Law, J. K. Patterson, T . J. Muzik, and 
Roy Goss 69 

CRAB GRASS C O N T R O L WITH D A C T H A L 
R. J. M a r r e s e 73 

T H A T C H - ITS CAUSES AND R E M O V A L 
John Carper 79 

T H A T C H C O N T R O L 
Bob Wi ley 81 



Page 
WEED C O N T R O L F O R O R N A M E N T A L P L A N T I N G S 

Arthur S. Myhre • • • 8 7 

A N A P P R A I S A L OF STRAINS, VARIET IES , AND 
KINDS OF K E N T U C K Y B L U E GRASS 

Arden W. Jacklin 89 

TURFGRASS RECOMMENDAT IONS 93 



BUDGETING F INANCES I 

Bi l l Sanders1 

There are certain basic concepts in golf course budget preparat ion and 
presentation that w i l l genera l ly hold true, r egard less of a club's f inancial po-
sition or their golf course maintenance requirements . These pract ices and 
ideas should be care fu l ly considered during the ent ire budget year , and, of 
course, part icular ly at the t ime of budget preparation. 

1. Determine what your club des i res as a standard of golf course main-
tenance. Certainly no contractor would bid on a job without speci f icat ions to 
determine what his costs might be. A golf course superintendent cannot pin-
point his labor, mater ia ls , and equipment needs that c lose ly . However , by 
having a detailed discussion with your green 's commit tee , or other governing 
body, a f a i r l y accurate maintenance program may be planned in advance. 

2. Have i temized and complete records of labor, mater ia ls , and equip-
ment costs. These may come either f r o m the current job or a previous one. 
Again a comparison wi l l be made to the contracting business. General ly a con-
t rac tor ' s bid is based chie f ly upon past records of costs on s imi lar jobs. 
Without these records he would be bidding blindly and probably fool ishly . A 
golf course superintendent is confronted with a s imi lar situation only without 
the prof i t consideration to be f igured. Only by past exper ience and cost r e c -
ords can a budget for any future period be intel l igently conceived. 

3. Termino logy is of considerable importance. Labe l your budget 
"Maintenance. " If any construction is planned, submit a separate budget with 
explanatory matter entitled "Construction. " Too often superintendents are 
trapped into spending part of their maintenance money on construction pro jects 
that come up during the year . Extra money must be appropriated either at 
budget t ime or during the year when pro jects have to be assumed. 

4. Do not submit a budget for more than you actually need with the idea 
of probably having it cut back anyway. This pract ice has been standard in 
many clubs but is basical ly a poor business approach. You, as the superin-
tendent, should certa inly be in a position to know your pro jec ted costs fo r the 
coming year . You wi l l insti l l a great deal more confidence in your business 
ability if you can say: "Th i s is what you w i l l r ece i ve for this amount of money. 
These are the things that you wi l l have to sac r i f i c e if less money is appropr i -
ated. " It is a r a r e club o f f i c e r or committee head who cares to take the de f i -
nite responsibi l i ty for less maintenance. If, f o r f inancial reasons, a budget 
cut is absolutely necessary , be sure and be able, f r o m past cost r ecords , to 
explain exact ly what that cutback wi l l entail. 

5. Submit monthly reports to all d i rec tors and greens commit teemen 
regarding expenditures and work progress for that month. Midyear and end-
o f - year budget comparison to actual costs should also be included with these 
reports. This w i l l help keep club o f f i c ia ls we l l in formed and able to talk in-
te l l igent ly to club members regarding the golf course. This is important. No 
club o f f i c ia l l ikes the fee l ing of having a responsib i l i ty and never knowing 

1 Superintendent, R ivers ide Golf & Country Club, Portland, Oregon. 



exactly what the current status of that responsibi l i ty is. 

6. Coordinate your budget categor ies with the system used by the clubs 1 

bookkeeper. Make monthly i temized checks to insure continuity and accuracy. 
This is s imply common sense as we l l as good business pract ice . 

7. Use purchase orders or a s imi lar device. This w i l l s imp l i f y accu-
rate record keeping, and consequent ease of budget preparation. 

80 Pay particular attention to equipment budgeting. Too often when 
budgeting is not proper ly planned and coordinated, all ma j o r equipment wears 
out at once and usually at a f inancial ly inconvenient t ime. If your equipment 
replacement value is $25, 000 and the est imated l i f e 10 years , your equipment 
budget should be $2, 500 per year . Equally important, any money not spent 
f r o m this category during the budget year should be car r i ed over to the f o l l ow-
ing year . This gives a superintendent the f inancial d iscret ion to buy at the op-
portune t ime rather than spending equipment allotments me r e l y through f ear of 
future budget cuts. 

9o Keep a mental record of budget progress in comparion to actual costs. 
As the year goes by, you are then prepared at any t ime to discuss intel l igently 
any phase of your operation with interested part ies. 

10, Respect the f inancial confines of your budget. By anticipating your 
needs and finishing the year reasonably c lose to budget expectations you wi l l 
build confidence among club o f f i c ia ls concerning your business ability. Sub-
sequent budget requirements wi l l be eas ier to obtain and certainly the superin-
tendent w i l l place himsel f in a much better position f r o m eve ry standpoint. 



BUDGETING FINANCES II 

Henry Land, Sr. * 

Comparison of Surveys Conducted by National and Local Organizations 

"NATIONAL SURVEY OF STATISTICS CONDUCTED BY HARRIS 
KERR, FOSTER & CO., ACCOUNTING FIRM FOR GOLF 

AND COUNTRY CLUBS FEATURED IN THE CLUB 
MANAGEMENT MAGAZINE, DEC. i 9 6 0 ISSUE" 

Cost per Golf Hole, 1959-1960 

East South 
Mid-
west West Average 

Salaries & Wages 1, 846 1, 787 1, 850 2, 584 1,961 
Course Supplies, Contracts 439 481 472 281 429 
Repair to Equip., Course 

Bldgs. , etc. 23 1 261 206 405 255 
All Other Expenses 134 215 93 422 178 

TOTAL EXPENSES $2, 650 $2, 744 $2, 621 $3, 692 $2, 823 

THE RISE IN GOLF COURSE MAINTENANCE COSTS 

Yearly Average Costs per Hole 

1951-52 1952--53 1953-54 1954-55 1955-56 1956-57 

$1,878 $2,088 $2,194 $2,246 $2,404 $2,497 

1957-58 1958-59 1959-60 

$2, 628 $2, 729 $2, 823 

This is a 50% increase in eight years between 1951-52 & 1959-60. 
70% of the 1959-60 totals of $2, 823 was for wages. 

NATIONAL SURVEY TAKEN FROM THE HORWATH 
ACCOUNTING MAGAZINE JUNE 196 1 

10 Country Clubs 20 Country Clubs 14 Country Clubs 
(Dues under $100, 000) (Dues of $100, 000 (Dues of $200, 000 

to $200, 000) to $400, 000) 

1959 I960 1959 I960 1959 I960 
Membership Dues 

and Assessments $77,000 $80,000 $135,000 $148,000 $256,000 $272,000 
Golf Course Grounds 
Expenses per hole 
Payroll 1,223 1,261 1,824 1,927 2,250 2,347 
Supplies 431 482 478 497 488 556 
& Contracts 
Repairs to Equip. , 
Course Bldgs. , Fences, 
Bridges, etc. 153 164 229 219 244 230 
Water, Electricity, Etc. 45 52 137 154 183 203 

TOTAL $1,852 $1,959 $2,668 $2,797 $3,165 $3,338 

Ratio to Member 

Dues 43.2% 44.3% 36.3% 34.7% 28.8% 28.6% 

^Sandpoint Golf and Country Club. 



GOLF COURSE MAINTENANCE BUDGET FOR 1961 
SURVEY TAKEN BY THE NORTHWEST GOLF COURSE SUPERINTENDENTS 

ASSOCIATION OF 10 PRIVATE GOLF CLUBS 
IN THE PUGET SOUND AREA 

Wages 

Foreman (per Month) 

Mechanic (per Month) 

Year Round 
Greenskeepers 

Number 
Wages (per Hour) 

$450 

$475 $475 $495 

$425 $485 

7 7 3 3 5 
$2. 00 $2. 05 $2. 00 $2. 15 $2. 00 

Summer Labor 
Number 
Wages (per Hour) 

Overtime 

2 
$2. 00 

yes 

3 
$1. 60 

yes 

4 
$1. 65 

yes 

4 
$1. 50 

yes 

4 
$1, 60 

yes 

Paid Holidays 6 6 no 6 6 

Paid Medical yes yes no yes no 

Total Wages (12 Months) $49, 000 $44, 205 $39, 995 $42, 200 $36, 860 

Materials and Other Expenses 

Misc. Supplies $ 2, 220 $ 6, 700 $ 4, 076 $ 200 $ 500 

Seeds, Fertilizer 

and Chemicals 5, 200 3, 900 4, 600 4, 100 3, 500 

Top Soil, 

Sand, and Gravel 2, 500 800 1, 000 2, 000 2, 000 

Light and Power 2, 675 1, 400 1, 800 2, 200 600 

Maintenance and 

Equip. Repair 1, 500 2, 500 2, 059 1, 000 2, 000 

Gas and Oil 1, 500 1, 500 1, 825 1, 500 1, 500 

Meeting and 

Travel Expenses 320 120 240 120 600 

Total Materials 

and Expenses $15, 915 $16, 920 $15, 600 $11, 120 $10, 700 

Total Budget $64, 915 $61, 125 $55, 595 $53, 320 $47, 560 Cost per Hole $ 3, 606 $ 3,396 $ 3,089 $ 2,962 $2,642 



GOLF COURSE MAINTENANCE BUDGET FOR 1961 
SURVEY TAKEN BY THE NORTHWEST GOLF COURSE SUPERINTENDENTS 

ASSOCIATION OF 10 PRIVATE GOLF CLUBS 
IN THE PUGET SOUND AREA 

6 I 8 9 10 

Wages 

Foreman (per Month) $420 $420 $400 

Mechanic (per Month) $420 

Year Round 
Greenskeepers 

Number 
Wages (per Hour) 

4 
$2. 00 

5 
$2. 06 

2 
$1.95 

3 
$1. 90 

4 
$321/M 

Summer Labor 
Numbe r 
Wages (per Hour) 

3 
$1. 75 

3 
$1. 50 

4 
$1. 50 

5 
$1. 50 

2 
$2.68 

Overtime no no yes no yes 

Paid Holidays 5 6 4 no 6 

Paid Medical no no no no no 

Total Wages $34, 200 $41, 658 $32, 922 $3 2, 270 $25,399 

Materials and Other Expenses 

Misc. Supplies $ 978 $ 1, 240 $ 1, 515 $ 820 $ 1, 843 

Seeds, Fertilizer 
and Chemicals 6, 250 1, 500 1, 850 2, 885 1, 225 

Top Soil, 
Sand and Gravel 250 1, 000 750 1, 000 500 

* Light and Power 850 1, 800 1, 200 800 

Maintenance and 
Equip. Repair 1, 850 1, 500 1, 550 2, 220 1, 000 

Gas and Oil 1, 600 1, 000 1, 300 1, 500 1, 500 

Meeting and 
Travel Expense 600 420 210 

Total Materials 
and Expenses $11, 528 $ 7, 090 $ 9, 185 $ 9, 815 $ 6, 868 

Total Budget $45, 728 $48, 748 $42, 107 $42, 085 $32, 267 

Cost per Hole $ 2,540 $ 2,708 $ 2,339 $ 2,338 $ 1,793 

Average cost per hole in the Puget Sound Area is $2, 743. 
Superintendent's annual salary was included in total wages. 
* Light & Power on Course No. 6 was included in Clubhouse budget. 





SNOW MOLD INVESTIGATIONS IN E A S T E R N WASHINGTON 

T. H. F i l e r and A. G. Law 1 

"Snow mold of tur f " in the Pac i f i c Northwest must include both Fusar ium 
Patch caused by Calonectr ia graminico la (Berk and Br. ) (conidial stage Fusa-
r ium nivale ( F r . ) CES. ), and Gray snow mold caused by Typhula i to ana Imai, 
which occur together to give a disease complex. Snow mold of turf is the most 
destruct ive disease in many parts of the Northwest. It is v e ry common in 
eastern Washington, northcentral Idaho, and western Montana where snow 
covers the turf for long per iods. Attempts to control snow mold on turf in this 
region have been only part ia l ly successful . Tests we r e undertaken to de te r -
mine the rate and kind of chemicals that would provide the best control of snow 
mold. This is a report on these tests. 

The fungicide tests we r e conducted on golf greens at Spokane and Pullman, 
Washington. A l l tests we re conducted on three repl icated plots 5 x 1 0 feet in 
s ize. The fungicides we re applied as a spray with water as diluent at the rate 
of 5 or 10 gallons per 1, 000 square feet. The nozz le pressure was approxi-
mate ly 30 psi. The mater ia ls we re applied in three applications (October, 
November , January) or in one application on one of the above dates. 

Results of Fungicide tests are shown in Table No. 1 and Table No. 2. 

Three applications of any of the mater ia ls provided e f f i c ient control even 
of severe infections; two applications of Tag ( PMA ) , Panogen, Ca lo -c lo r , or 
Cadminate provided adequate control at both locations. One application in 
October or November of Tag, Panogen, Ca lo -c l o r , or Cadminate resulted in 
a low percentage of snow mold at Pullman. One application of Tag gave l itt le 
control at Spokane (Table No. 2). 

Panogen was the only chemical that did not cause any discolorat ion of 
the turf. Tag and Ca lo -c lo r produced the greatest damage on turf in the 
October treatments. Cadminate treatments showed some t emporary injury to 
turf in the October treatments. 

The results would indicate that 2 ounces of Tag ( P M A ) or 3 ounces of 
Panogen (Methy lmercury dicyandiamide) in two or three applications w i l l g ive 
good control at both Pullman and Spokane. The results also indicate Cadminate 
and Ca lo -c lo r in three applications are best for the Spokane area. It appears 
that Cadminate and Ca lo -c lo r are more e f f ec t i ve against Typhula itoana, the 
dominant organism in the Spokane area, and less e f f e c t i v e against Fusar ium 
nivale, which is more common in Pullman. 

Research Assistant, Department of Plant Pathology, and P ro f e s so r , 
Department of Agronomy, Washington State Univers i ty , Pullman, Washington. 



T A B L E 1. The E f f ec t of Three Applications of Fungicides on 
Snow Mold at Pullman and Spokane in 1960-61 

Treatment 

Dosage 
per 1000 
sq. ft. 

Amount of Water 
per 1,, 000 sq. ft. 

P e r cent control 
Pullman Spokane 

ounces gallons 

Tag (10% Phenyl mercury-
acetate ) 

Panogen (Methy lmercury 
dicy andiamide) 

Cadminate (60% organic 
Cadmium) 

Ca lo -c l o r (Mercurous 
chloride 60% and 

Mercur i c Chloride 30% 

2 
2 

3 
3 

3 
3 

3 
3 

5 
10 

5 
10 

5 
10 

5 
10 

96 
92 

92 
97 

93 
93 

84 
93 

95 
93 

98 
96 

99 
100 

98 
100 

a Total amount of mater ia l at each date (Oct. 20, Nov. 17, and Jan. 10). 

T A B L E 2. The E f f ec t of One Application of Fungicides at Di f f e rent 
Dates on Snow Mold at Pullman and Spokane in 1960-61 

Per cent control 

Treatment 
Dosage& per 
1000 sq. ft. Oct. 

Pullman 
Nov. Jan. Oct. 

Spokane 
Nov. Jan. 

Tag 2 91 93 77 69 82 75 

Panogen 3 95 89 77 91 91 87 

Ca lo -c l o r 3 99.4 91 73 98 82 68 

Cadminate 3 100 86 72 99. 9 81 75 

a Total amount of mater ia l in one application in f i v e gallons of water . 



P A N E L DISCUSSION OF NORTHWEST TURFGRASS DISEASES 

C, J. Gould, WSU, Chairman 
N. A. MacLean, UBC, Canada 

I. C. MacSwan, OSU, Corva l l i s , Oregon 
C. J. Gould, WWES, WSU, Puyallup, Wn. 

Ted F i l e r , WSU, Pullman, Washington 

Introduction 

Dr . C. J. Gould 

As many of you know, we have a unique area here in the Northwest, d is -
tinct in many respects f r o m the rest of the country. The more those of us 
concerned with turf work on it, the more we r ea l i z e the turf also is distinct 
and unique, and unique in its d iseases . We have found our disease complex 
resembles that of England much more than it does that of other parts of the 
United States. The more we work on turf d iseases the more complex the total 
picture becomes . This afternoon we wi l l t r y to present to you our latest think-
ing on the turf disease picture as we now know it to exist in the Northwest, 
hedging with the fact that continued investigations may revea l other d iseases or 
change the re lat ive importance of the var ious diseases included in the complex. 

We have four men here f r o m the Northwest; two Scotch-Canadians, one 
Texan, one hi l lb i l ly f r o m West V i rg in ia . We are going to hear f r o m one of the 
Scotch-Canadians f i r s t . Dr . MacLean was educated at WSU and worked on 
botryt is disease of row crops, a serious prob lem on the west side. We were 
happily associated at that t ime - - a t least I think so. My col league got his doc-
torate degree and went to Cal i fornia. Apparently he didn't l ike the c l imate 
there, because he came back to the Northwest to the Univers i ty of Br i t i sh 
Columbia and has been there severa l years . It has been a challenging exper i -
once in more ways than one Mac started out the f i r s t year with one ulcer and 
one graduate student. The next year he had two ulcers and two graduate stu-
dents. Last year when I saw him, he had three graduate students and three 
u lcers . This year he is assistant to the dean and has four u lcers . You see 
what administrat ive jobs do to you. With that, I 'd l ike to turn this over to Mac, 
who wi l l present the disease picture in B. C. We p r e f e r at this t ime not to get 
into control measures because we could spend all day on that, but to t ry to 
c l a r i f y the disease picture as such. Dr MacLean: 

Tur f g rass Diseases in Br i t i sh Columbia 

N. A. MacLean''" 

As I said be fore , this is my alma mater , and it is always a joy f o r me 
to come down and v is i t . Certainly it is thri l l ing to see how it is growing. 
Pullman has changed and the univers i ty has changed over a f ew years . Be f o r e 
getting into the disease picture as we see it in B. C. , I 'd like to bring you 
greet ings f r o m B. C. people, superintendents and also those at UBC. We 
would like to invite you to attend our 5th annual conference next year . We 
don't know whether it is to be in Vancouver as it has been in the past at the 
univers i ty or whether we should f o l l ow Dr . Macan's suggestion and hold the 
conference in V ic tor ia next year . Macan has certa inly g iven us a v e r y warm 

* Pathologist, UBC, Br i t ish Columbia, Canada. 



invitation to come to V ic tor ia , so perhaps we should change our site. 

Now as to d iseases in B. C. We are becoming quite concerned with the 
disease picture on turf, not only on golf courses but on our playing f i e lds as 
we l l . I think perhaps we use turf a l itt le more in B. C. than you people do here . 
We have a game cal led cr icket , and we have many cr icket pitches. We play 
soccer and rugby as we l l as footbal l . So we have many, many p lay f ie lds , 
parks, and golf courses, and we are building new ones all the t ime. But we 
do have a v e r y definite disease problem. Unfortunately, our disease prob lem 
is not static; it changes f r o m year to year . You cannot pinpoint a t ime when a 
disease is going to occur in our area. You may expect Fusar ium in the spring 
or in the fa l l , or Red Thread in the spring, but it doesn't occur this way. We 
had a lot of Red Thread this year . Last year we had v e r y l i t t le. This year 
we had v e r y l itt le Fusar ium Patch, and we had a lot of it last year . We are 
finding Ophiobolus Patch where we didn't expect it to occur, and we are finding 
a lot of Typhula. You wi l l appreciate that B . C . in area compr ises many, many 
square mi l es . You can put Washington, Oregon, and Cal i fornia in B. C. and 
tuck in a l itt le bit of Idaho in the corner . So we have many environmental con-
ditions, and we have many prob lems. 

At the present t ime we are making a survey of d iseases throughout the 
lower part of B. C. We have a National Research grant along with a grant of 
$800 that prov ides student help. 

Dr Gould has mentioned we do have some graduate students. We have 
six this y ea r - - two of whom wi l l work on turf and w i l l be supported by the Na-
tional Research Council. So this is the f i r s t thing we are doing, and I am sure 
Dr . Gould wi l l agree as we l l as McSwan and others that our prob lems in B. C. 
are much the same as you have in Washington and Oregon. A f t e r you get down 
into Oregon and Cal i fornia, prob lems change a l itt le bit. At the present t ime 
we are interested in Fusar ium Patch, p r imar i l y on putting greens, of course. 
With Red Thread we are concerned with playing areas as we l l as golf courses, 
cr icket pitches, and footbal l f i e lds . Ophiobolus Patch is showing up in some 
of the courses down through the F r a s e r R i ve r area and part icular ly in the 
Okanogan area through Kelowna and Vernon. We run into some Rhizoctonia- -
not too much, but enough to warrant some study. With the new areas being 
seeded, we are finding some damping off caused by Pythium spp. Rhizoctonia. 
We have leaf spot, rusts, etc. , but we are not too concerned with leaf spot. 
This is the picture as far as d iseases are concerned. 

Now what are we doing about it? We are teaching faculty most ly at B. C. 
and have v e r y l itt le in the way of money as far as t rave l or outside exper iments 
are concerned. Necessar i l y , we l imit ourse lves to laboratory studies. We 
are most interested in the nutritional requirements of the fungi that are attack-
ing the grass . We leave the control work to D r . Gould and others to the south 
who have had more exper ience and are doing a good job. I don't f e e l we can 
add anything. We are interested in growing fungi in var ious med ia - -amino 
acids and d i f ferent types of sugars and starches, carbohydrates, etc. We are 
interested now in carbon-nitrogen relationships. How this w i l l apply later in 
that f i e ld we are not quite sure. These all are things students can do in labs. 

We are also v e r y much interested in nutritional response of some of 
these organisms. We found some years ago quite an e r r o r on our part. Some 
diseases such as Fusar ium Patch would be l imited af ter a v e r y wet season, and 
we didn't know why. But we planted and inoculated some soi l with some of these 
species of Fusa r ium- -we f e e l there is more than one species. We f e e l we 



perhaps have F . solani and F . roseum showing up in some of our courses . I 
think perhaps we also have four or f i v e rust va r i e t i e s . 

We found that af ter a v e r y , v e r y wet season--o f course you know in the 
Northwest it doesn't rain but the tide comes in once in awhile - -par t i cu lar l y in 
Vancouver where we get 60 to 70 inches of rain and in some areas perhaps as 
much as 140 inches, we got less Fusar ium Patch the fo l lowing year So last 
year we undertook a pro jec t in which we kept the soi l above 80 per cent of its 
moisture-holding capacity, and found in making re iso lat ion, that we are able 
to r e cove r Fusar ium only about 5 per cent of the t ime. So we f e e l we have 
hit on something here. Of course, you couldn't do it on a golf course as a con-
t ro l measure . The only thing is to put the course under water f o r a number 
of weeks, but we are studying the anaerobic and aerobic responses of these 
organisms. Necessar i l y we find that Cort ic ium is certa in ly not an anaerobe; 
it has to have aerobic conditions to thr ive and grow. We find that Fusar ium 
sp. on the other hand, thr ives f a i r l y we l l in anaerobic atmosphere. And my 
guess would be that desiccated in large cy l inders and with dry ice, and other 
ar t i f i c ia l means, and growing the organ ism under anaerobic conditions, we 
w i l l find that it does f a i r l y we l l but certa inly much better than Cort ic ium and 
Rhizoctonia. Pythium does v e r y we l l too. 

We are v e r y much interested in soi ls amendment studies. We have a 
pro jec t now with Canadian F o r e s t Products in which we are using bark-- that 
is, Douglas f i r bark. We are adding phosphorus to the bark, at rates of 3, 6, 
and 12 per cent, and we have some products now on the Los Ange les market 
as high as 15 per cent that are being used on golf courses in the Los Angeles 
area. We are using these products part icular ly in building new greens and 
also as top dress ing, and we are having some success with crops other than 
turf We also found this last week that when we top-dressed some of the turf 
f o r playgrounds it is showing up v e r y we l l . We w i l l be continuing this, and I 
hope that next year , if you are in Vancouver, or whereve r we are, you can see 
what we are doing. I might suggest at this t ime too be fo re I sit down that there 
are four of us in the plant science department act ive ly engaged in turf, and I 'm 
so r r y the others are not able to be here today. But I know that you met Dr . 
Wonhon, M r . Brink, and M r . Watanabe be f o r e . Certainly they w i l l continue 
to part ic ipate in this conference, and they have asked me to we lcome you all 
back to B . C . next year . 

Notes on Turf Diseases in Oregon 

Iain C. Mac Swan ̂  

The accepted standard f o r f ine lawns in Oregon, as in other areas , has 
r isen in recent years . The genera l prosper i t y of the people has al lowed them 
t ime and money to spend on lawns when troubles occur. A lso , the avai labi l i ty 
of new fungicides and fungicide combinations has made it eas ie r to do some-
thing about the d iseases . The increased des i re f o r good-looking lawns has been 
re f l ec ted in the increased number of inquiries to county extension agents and 
other univers i ty staff members f o r answers to lawn and turf prob lems. 

Turf d iseases in Oregon have not been systemat ica l ly surveyed. Our 
knowledge of the types and incidence of d iseases comes pr inc ipa l ly f r o m obse r -
vations by plant pathologists, agronomists , county extension agents, seed and 

* Plant Pathology Specialist, Oregon State Univers i ty , Corva l l i s , Oregon. 



chemica l company representat ives , the Plant Clinic at Oregon State Univers i ty , 
and others. 

The two ma j o r turf d iseases in Oregon are considered to be Fusar ium 
Patch and Red Thread. Fusar ium Patch is probably the most damaging. Red 
Thread is v e r y prevalent on bents and fescues during the winter months. 

The third most important disease is either rust or f a i r y r ings. Rusts 
are severe on b luegrasses . The prob lem of rust has increased d i rec t l y with 
increased plantings of b luegrasses . F a i r y r ings are a common nuisance and 
one of the most frustrat ing because of a lack of pract ica l control measures . 

Brown patch caused by Rhizoctonia sp, is reported to be common in ear ly 
summer (June). The incidence of this d isease decreases considerably, in 
Corva l l i s at least, after the water bi l ls f o r the month of June are rece i ved . 

Damping-of f occurs in newly planted lawns in western Oregon and some-
t imes seve re l y in southern Oregon (Med ford ) . Pythium sp. and Fusar ium sp. 
are probably the causal organism. However , no doubt other fungi are also a 
part of the d isease complex. 

Fading-out caused by Helminthosporium sp. and Curvular ia sp. occurs 
frequently, but has not been a ma jo r problem. S imi lar ly , Helminthosporium 
foot rot has been of l i tt le concern. 

No survey has been made f o r the Ophiobolus disease, reported by Dr . C. 
Gould, Washington State Univers i ty . However , we be l i eve it to be present in 
Oregon, and in the past it has probably been confused with f a i r y ring. 

Other Oregon turf troubles are: s l ime molds, algae, mushrooms, puff 
bal ls . 

Chemical control of tur fgrass d iseases in Oregon has been based pr inc i -
pal ly on the r esearch conducted in other parts of the country. Dr . Gould's 
work at Puyallup has been much appreciated because we fe l t that his r e commen-
dations were getting c loser to the needs of Oregon. We have been fo l lowing 
his recommendat ions c lose ly and watching his work with interest . 

The turf va r i e ty plots established in many Oregon counties by Dr . Norman 
Goetze, extension f a r m crops special ist , Oregon State Univers i ty , w i l l g ive us 
an opportunity to do some screening and testing of fungic ides. 

The increased des i re f o r f ine lawns in Oregon has emphasized a need f o r 
information and training in turf d iseases, causes of d iseases , and diagnosis 
and control measures . One of the f i r s t steps in attempting to sat is fy this need 
wi l l be the training of county extension agents. In cooperat ion with Dr . Goetze 
and other extension special ists a one-day short course f o r some county exten-
sion agents wi l l be held in Corva l l i s on October 16. We hope that p rog rams 
of this t ype- -w i th county extension agents and others - are continued, in order 
that the l eve l of turf d isease control in Oregon may be ra ised. 



Turf D iseases in Western Washington 

Charles J. Gould1 

The more we study the turf d isease picture in western Washington, the 
more complex it becomes . However , in one respect the status remains the 
same- -our disease complex r esembles England's more than it does any other 
section of the United States. 

The definite diagnosis of turf d iseases is no easy matter , part icular ly of 
samples sent through the mai ls or kept in c losed containers f o r mo r e than 24 
hours. Under such conditions scores of nonparasit ic fungi overrun the turf, 
accompanied by bacter ia, nematodes, algae, protozoa, and other organisms. 
In such specimens we have always found Curvularia, Rhizoctonia, severa l 
Fusar ia , and many other miscel laneous fungi. Unless def inite fruit ing bodies 
of known parasi tes are present (such as of Ophiobolus, we only make an "edu-
cated guess " as to the cause, considering such fac tors as the t ime of the year , 
c l imat ic conditions, type of grass , etc. 

It is espec ia l ly necessary in identifying turf d iseases to consider the t ime 
of year and preceding c l imat ic conditions. Thus, new infections of both Fusa-
r ium and Ophiobolus may va ry f r o m tan, through brown, to bright reddish-
brown in co lor , whereas old spots are almost always gray , resembl ing those 
of Dol lar Spot. New Fusar ium spots are more distinct than are old ones. The 
Red Thread pathogen may cause trouble in dry weather, but the red threads of 
the fungus are seldom evident at that t ime. The Ophiobolus Patch fungus at-
tacks g rass in the spring but doesn't produce its fruit ing bodies until f a l l . 

More than one pathogen may be present in a diseased area. Thus, we 
have found Red Thread and Fusar ium Patch fungi together, as we l l as those of 
Red Thread and Ophiobolus, and many other " m i n o r " fungi. The status of these 
minor fungi is uncertain. F o r instance, we had assumed prev ious ly that 
Col letotr ichum (causing Anthracnose) was only a weak parasi te , but its w ide-
spread appearance in 1961 makes us suspect that it may become quite act ive 
on heat- injured grass and that, once established, it may pers i s t f o r a long t ime. 

We also be l i eve now that we are fighting more than one type of Fusar ium. 
Although F . nivale (Fusar ium Patch) sti l l appears to be the ma j o r type, other 
species have been found in high-cut grass , part icular ly in w a r m weather. 

Our known diseases are l isted below in a rough order of their importance 
in western Washington. Pert inent facts, including control recommendat ions, 
are contained in the fo l lowing charts. 

1 Plant Pathologist, Washington State Univers i ty , Western Washington 
Exper iment Station, Puyallup, Washington. 



L O W - C U T (Putting g reen ) T U R F 

(Most important) 

Fusar ium Patch/-- Ophiobolus Patch - - Red Thread - - B rown Patch 

H I -CUT (Lawns, etc. ) T U R F 

(Most important) 

Red Thread/- - Fusar ium - - F a i r y Ring - - Ophiobolus Patch 

Matting - - Col letotr ichum - - Slime Mold 
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Disease Survey in Eastern Washington 

T . H. F i l e r 1 

Fusar ium Patch 

Fusar ium Patch of turf in the Northwest is associated with Fusar ium 
nivale ( F r . ) Ces. The f i r s t symptom of disease is the pink myce l i a l growth 
which appears on golf greens in October to November , coinciding with cool, 
moist weather condition. The disease may continue all winter and f o r as long 
as cool, moist conditions preva i l , usually throughout February and March in 
eastern Washington and northern Idaho. No snow is necessary f o r the disease 
to occur. 

Snow Mold 

Sumptoms of the disease associated with Typhula itoana Imai do not ap-
pear in the fa l l pr ior to snowfal l and are evident only af ter snow mel ts in the 
spring. Typhula itoana incites disease development only when the turf is 
covered with snow. 

Powdery M i ldew- -Erys iphe graminis DC 

The fo l iage appears ye l low or chlorot ic with a cover ing of white powdery 
mi ldew on the upper leaves . These symptoms often occur in the spring. In 
late summer small , brownish-black dots ( fruit ing bodies ) appear among the 
powdery growth. The mi ldew usually causes l itt le damage to established turf, 
but may cause damage to young grass seedl ings. Control: sulfur dusts. D i s -
tribution: general in U. S. 

Dol lar Spot--Sclerot inia homoeocarpa F . T . Bennett 

Injured areas are f i r s t brown, later bleached straw colored, about two 
inches in d iameter . In sever disease outbreaks, the smal l spots coa lesce to 
f o r m large , i r regu lar patches. When the fungus is act ive, a f ine, white, 
cobwebby growth of myce l ium may be observed in the ear l y morning while dew 
is st i l l present. Dol lar spot becomes active when soi l surface temperatures 
reach a minimum of 60° F and increases in sever i ty with increasing t empera -
tures, maximum injury occurr ing at 80° F . It is most noticeable when growth 
is slow due to low soil moisture, yet when there is enough soi l moisture f r o m 
dew and sprinkling to permi t the pathogen to develop. It is present but ra r e l y 
does damage to turf in eastern Washington. When the environmental conditions 
are sat is factory f o r the fungus, the pathogen can cause severe damage to turf. 

Helminthosporium Blight - - Helminthosporium spp. 

The most noticeable symptoms are scattered c i rcular to elongate leaf 
spots with prominent, reddish-brown to black borders . The spots are at f i r s t 
dark brown in the center but become straw co lored to white. This fungus can 
also cause a foot rot in which the whole leaf sheath is a f fected, the stem and 
crown are ki l led, and discolorat ions occur on the underground parts. 

Research Assistant, Plant Pathology Department, Washington State 
Univers i ty , Pullman, Washington. 



Distribution is general in U. S., and the disease is common in the eastern part 
of Washington and northern Idaho. Disease occurs in cool, rainy weather in 
ear ly spring. It may also occur in the fa l l . Control with organic mercury . 

Melt ing - Out- - Curvular ia geniculata ( T r a c y and Ea r l e ) Boed. 

Melt ing-out is a disease caused by Curvular ia geniculata. The fungus 
is considered by many workers to be only a saprophyte, not capable of causing 
a d isease . Never the less , it does cause considerable damage to turf in certain 
areas of eastern Washington. In the Walla Wal la and Yakima areas and along 
the Snake R i v e r where the temperatures are 90°F or higher f o r prolonged 
per iods, the fungus is v e r y common in the summer months. Since the fungus 
is at best only a weak parasite , the symptoms are apparent only when the 
grass is under stress and the environmental conditions are mo r e favorab le to 
the fungus than to the g rass . The symptoms are poor ly defined, giving the 
genera l appearance of dying out of the turf in i r regu lar patches, not in r ings 
but in streaks. The grass becomes chlorot ic and then brown. Control by 
Kromad. 

Brown Pa t ch - -Pe l l i cu la r i a f i lamentosa ( P A T ) D. P . Roge rs 

The sumptom most commonly connected with brown patch is the typical 
"smoke r ing " of gray ish-b lack myce l ium on the outer edge of the ring when the 
fungus is act ive ly growing. The leaves become water soaked and black, later 
col lapse, and then become light brown in co lor . The fungus spreads f r o m a 
central point, leaving a c i rcu lar , wilted, brown area usually f r o m one inch 
to one foot in d iameter , but it may reach 20 fee t across . The "smoke ring11 

is more evident on ta l ler turf than on the greens . This fungus causes damage 
when temperatures f r o m 73°F to 90°F coincide with high humidity. The 
fungus becomes inactive at temperatures below 72°F and temperatures above 
95°F . Control led by organic mercury and t e r r a c l o r . 

Anthrachose- -Co l lec to t r ichum graminico la (CES) Wi ls . 

The symptoms of this disease easiest to detect are the black spots on the 
leaves or culms. The black color is due to prominent spines on the scab- l ike 
les ions. The rea l damage is to the roots, crown, and culm of the grass plant. 
Due to the ex t reme ly high temperatures over a long per iod of t ime during the 
past summer, Anthracnose was a serious prob lem in most of eastern Washing-
ton. This fungus can attack any and all parts of the grass if the environmental 
conditions are favorab le f o r the pathogen. The parasi te requires high t emper -
atures, with the most severe damage to grass occurr ing when the temperatures 
are above 90 F . The greatest damage occurs in August and September. With 
temperatures above 54 F the fungus can cause some damage. Use organic 
mercury . 

Insect Damage 

A v e r y common prob lem in the f a l l of the year is w o r m damage, includ-
ing that caused by the sod web w o r m and the cut worm. Both cause v e r y s im-
i lar damage so we can consider them as one. The most common symptom is 
damage to the root system. La rge patches of turf can be l i f ted f r o m the soi l 
in sheets. Present f indings are based on the number of larvae (wo rms ) found 
in a s ix- inch diameter of sod. Ave rage f i gures are der ived by examining at 
least six samples taken f r o m di f ferent parts of the f a i rway . The root system 
of each sample is care fu l ly torn apart and examined c lose ly . If an average of 



two or more larvae per sample is found in late summer, it has been shown by 
Dr . Harwood that damage is severe enough to require control . One larva per 
sample is considered serious in the spring when the larvae are l a rge r . The 
most e f f ec t i ve sprays based on pounds of actual insect ic ides per acre are 2 
pounds of DDT plus 0. 9 pounds of Lindane, or 3 pounds of Heptdchlor or 5 
pounds of Toxaphene. 

Nematode Damage 

Paras i t i c nematodes have been isolated f r o m numerous turf samples. 
It appears that the nematodes are causing some root damage as we l l as mak-
ing avenues of entrance f o r fungi which cause root or foot rots . Nematodes 
may become a serious prob lem in green and other turf areas in the Northwest. 
Studies should be undertaken in the near future to determine the amount of 
damage actually caused by nematodes. 





T U R F M A N A G E M E N T IN HAWAI I AND J A P A N 

W. H. Bengey f i e ld 1 

There is nothing we disl ike and avoid more consistently than being made 
to think. It is much more comfortab le to ignore some of our prob lems or to 
make excuses f o r their existence rather than to face up to them. You may 
take exception to some of the points I plan to make this afternoon. I hope you 
do take exception. F o r if you do, you w i l l have accepted the challenge, and 
both you and I w i l l be f o r ced to think about it rather than to ignore it or to 
develop excuses f o r its existence. 

During the next 20 to 25 minutes, we are going to t rave l f r o m the west 
coast of the USA to the Hawaiian Islands, Wake Island and to Japan. This is a 
distance in excess of 6, 000 mi l es and by jet it is over 10 hours f ly ing t ime at 
600 mi l es per hour. In a conventional a i rc ra f t , it w i l l take something like 30 
hours in the a ir . 

One of the great truisma of any travel ing agronomist (or perhaps f o r any 
individual t rave l ing ) is that e v e r y area f e e l s that its conditions are d i f f e rent 
than anywhere e lse and there fore , its prob lems are d i f f e rent . At least this 
has been a t ru ism in my job with the USGA Green Section. E v e r y reg ion v i s -
ited has, to a g rea ter or l esser degree , the fee l ing that its prob lems are d i f -
f erent because its conditions are d i f ferent . I think it is safe to say that this 
fee l ing exists in the Pac i f i c Northwest. It is only in honesty that I confess I 
do not complete ly agree with this philosophy. There are certa in fundamentals 
in turf management, as in any science, that are applicable here, in Cal i fornia, 
Colorado, England, Hawaii, and Japan. The fundamentals include disease con 
tro l , nutrition, soi ls, i rr igat ion, drainage, mowing pract ices , g rass species, 
etc. 

If you wi l l concede that these are fundamentals and the building stones 
of good turf management, then we have no prob lem. Certainly there are local 
situations that may cause an adjustment or a modi f icat ion. But the prob lem 
and rea l danger in our work is when we accept the statement " M y conditions 
are d i f f e r en t " as an excuse f o r turf that is less than our best. I urge you to 
guard against this type of thinking because it hurts you as an individual, it 
hurts you as a pro fess ional turf manager, and it retards turf p rog r ess 

Throughout the United States today there are approximate ly 2, 300 USGA 
member clubs. This summer, three of your Pac i f i c Northwest courses par -
ticipated in USGA events. Ken Putnam had an outstanding Walker Cup course 
at the Seattle Golf Club. The USGA National Women 's Amateur was held on 
the f ine golf ing turf prepared by Henry Land at the Tacoma Country Club. 
John Jaslowski 's Broadmoor Country Club was conditioned f o r the USGA G i r l ' s 
Junior Tournament. 

In our 50th state of Hawaii , there are e leven USGA member clubs. 
Approx imate ly half of these are mi l i t a ry courses, and the remaining half are 
c lose ly divided between pr ivate clubs and municipal or public f e e courses . Un 
questionably there wi l l be many new courses built in the Hawaiian Islands with-
in the next f i v e to 10 years . At the moment, I be l i eve four are under con-
struction or in the planning stage. The Hawaiians love the game of gol f , and 

Western D i rec tor , USGA, Green Section. 



the ever - increas ing tourist trade w i l l demand more courses that are better 
maintained. The total area of Hawaii is l a rge r than the combined s ize of 
Rhode Island and Connecticut. The tal lest mountain ranges to 13, 800 feet , and 
the Islands are unbelievable in their beauty and plant l i f e . 

The soils of Hawaii are a l i f e t ime of study in themse lves . They va r y 
great ly and range f r o m heavy c lays to volcanic c inders to co ra l sands. Dr . 
Sherman of the Agronomy Department of the Univers i ty of Hawaii showed us 
v e r y unusual and strange soi ls . One clay soi l had a shiny, sl ick surface s im-
i lar to marb le . However , when dropped into a beaker of water , this clay soi l 
l i t e ra l l y exploded and disbursed immediate ly through the water as would a 
drop of co lor ing. This soi l comes f r o m a v e r y arid section of Hawaii , and I 'm 
not certain what would happen if a heavy rain occurred . 

Speaking of rains, these Islands have o f f i c i a l l y recorded a ra infa l l in ex-
cess of 600 inches in one year . This was on the island of Kauai. However , on 
the big island of Hawaii cactus plants grow on the Leeward side of the moun-
tain ranges. In Honolulu, f r o m eight to 10 inches of rain fa l l s annually. At 
the Oahu Country Club, less than f i v e mi l es away, their annual ra in fa l l is be-
tween 60 and 70 inches. So we see, ra infa l l va r i e s great ly . 

The ma j o r g rasses of the Hawaiian Islands are naturally warm-season 
types. Bermuda Grass, St. Augustine Grass, the Paspalems, and Henry 's 
Crabgrass , have wide distribution. However , putting greens are l a rge l y of 
seaside bent although some new ones have been established in Penncross . 
Some of the public f e e courses have Bermuda greens. Surprisingly, Poa 
Annua does not seem to be a ma jo r prob lem on greens . The Hawaiian Depart -
ment of Agr icul ture is v e r y str ict in its laws, and it is d i f f icult to introduce 
new grass species. Sugar cane is a grass , and o f f i c ia l s are continually on 
guard f o r g rass d iseases and insects. However , the Oahu Country Club has 
brought in T i f g r e en Bermudagrass , and it is being grown under control led con-
ditions by the Hawaiian Agr icul tura l Department. 

The fundamentals of good turf management seem at home in Hawaii de-
spite the great var iance in soils and ra infa l l . The Oahu Country Club has 
recent ly hired an agronomy graduate of the Univers i ty of Hawaii , M r . Masa 
Kawahara. Because he has applied sound agronomic pr inc ip les to the manage-
ment p rog ram at the course, it has made tremendous f o rward str ides in the 
past two years . Sound f e r t i l i t y pract ices , d isease and insect control , im -
proved drainage on al l newly built greens, el imination of t ree root competit ion, 
and other sound maintenance pract ices have paid off at this club. Conditions 
may be di f ferent , but the fundamentals apply. 

Four thousand mi l es to the west of Honolulu l ies Tokyo and the islands 
of Japan. This total land area is smal ler than that of Cal i fornia and has over 
six t imes as many people. To compare it to the states of Washington and 
Oregon combined, the land area is about 12 per cent smal le r while the popu-
lation is 20 t imes g rea te r . 

I am fa r f r o m being an expert on Japan or any of its act iv i t ies . However , 
I did have an opportunity to v is i t a f ew courses there and gathered some notes 
that may be of interest to you. Japan is a del ightful country with many customs 
that seem strange, but only at f i r s t . 

The average work f o r c e on an 18-hole course w i l l be about 21 persons. 
When needed, additional women are hired f o r construction pro jec ts and other 



work. The golf course superintendent r e ce i v es 25, 000 yen per month or about 
$70. 00. The golf course worker r e ce i v es about 15, 000 yen or $42. 00 a month. 
The superintendent at the Showa Golf Course was an e x - f a r m e r about 45 years 
old. His workers are paid $1. 00 a day and work f r o m 8: 00 a. m. to 5: 00 p. m. 
They have a morning break of 10 minutes and an afternoon break of 15 minutes, 
which seemed to be se l f - imposed or se l f -contro l l ed . 

The Japanese p r e f e r to use sod rather than seed in establishing new 
plantings. This may seem strange, but it works. In fact , in areas where new 
golf courses are being built, local f a r m e r s find that they can make more 
money by raising sod f o r the golf course than they can by raising food f o r the 
market . The government is concerned over this, and acreage controls are 
being discussed. 

Golf at this t imes seems to be only f o r the v e r y r ich or f o r o f f i c i a l s of 
l a rger companies that pay the bi l l f o r so many memberships annually. P r i va te 
clubs are usually rated as to the size of their bath rather than the condition of 
their course. The b igger the bath, the wealthier the club. One club boasts a 
bath that w i l l hold 150 people. Wealth and pol i t ics seem to be c lose ly assoc i -
ated. I 'm told there are no public f ee courses opened to the Japanese public, 
and there seems l itt le inclination to develop such courses . However , many 
of the mi l i t a ry courses are open to local industrial ists and business o f f i c ia l s 
so that a smal l part of the genera l public may occasional ly be able to play. 
Caddies and golf course workers are al lowed to play. 

The Japan Golf Associat ion is quite act ive and holds about one tourna-
ment per month. The pr ivate clubs and the Japan Golf Assoc iat ion ca r r y on 
their own research work in turf. There seems to be no state-supported turf 
pro jec ts . 

At the present t ime, severa l new courses are being built in Japan, and 
these are designed by Japanese landscape architects who are f am i l i a r with the 
game. There appears to be a contest between east Japan and west Japan as 
to who can build the best golf course and the biggest bath. 

Because of the v e r y humid summers , the Japanese have had di f f icul ty 
growing Bentgrass greens. F o r this reason, e v e r y 18-hole course has 36 
greens. One is fo r winter play and this is Bentgrass, while the other is f o r 
summer play and a f ine - l eaved Zoysia is used. The Bent greens are reseeded 
e v e r y late summer or fa l l . 

Cl imatic wise , the Tokyo-Yokohama area is s imi lar to that of the mid-
Atlantic states including Washington D. C. We know that turf growing condi-
tions during the summer months are v e r y di f f icult in the mid-At lant ic region. 
However , by using the fundamentals of d isease control , proper i r r igat ion 
techniques and other management pract ices , our f e l l ow superintendents along 
the Atlantic coast are able to maintain good Bentgrass greens throughout the 
summer. By observing the fundamentals, I be l i eve the Japanese superinten-
dent could do the same. 

There are plenty of weeds, but they present no great prob lem. Crab-
grass is one of the notorious ones. Most of the weeding is done by hand, and 
as many as 500 women have been used to hand weed an entire golf course. 
They weed everything, including the roughs. 



On a part icular mi l i t a ry course v is i ted, there we re no golf carts and 
approximate ly 300 rounds of golf a day are played. The vast ma jo r i t y of cad-
dies are women, and they are excel lent. They not only c a r r y clubs, but c a r r y 
a bag of soi l with seed f o r divot r epa i rs . 

Japanese p layers are v e r y accurate on their short game, but the long 
hitters f r o m the USA wi l l outdrive them by 100 to 150 yards off the tee. How-
ever , on their own golf courses, the Japanese p layers should not be underrated. 
They play excel lent approach shots and w i l l sink many. A 10-foot putt is a l -
most considered to be a g immy. 

The greens w i l l average between 4, 000 to 5, 000 square f ee t . They are 
aer i f i ed as are the fa i rways . Fe r t i l i t y of al l areas seemed to be v e r y low, 
however , and is one of the fundamentals that is being over looked in Japanese 
tur fgrass production. Now f o r some sl ides of these countries. 

I should like to emphasize again, however , that certa in fundamentals are 
wor ldwide in their application. We should use them and not overburden our-
se lves with the theme that "Our conditions are d i f ferent . " There is so much 
to learn; so much to do; and prov inc ia l i sm w i l l not help us attain these goals. 



T U R F ROUNDUP--1961 

James M. Latham, Jr. ^ 

The year 1961 has brought severa l changes to the tur fgrass management 
pro fess ion. P r i m a r i l y these changes have taken place in maintenance opera-
tions, The stress is more than ever be fo re to prov ide the best gol f ing turf 
more days per year . With this goes a dr i ve to present the most uni form turf 
possible . These goals are not new, but with golf ing costs increasing more 
pressure is brought to bear on the superintendents to prov ide them. 

Weatherwise, most of the nation had di f f icult prob lems to o ve r come . 
The upper Midwest had one of the dr iest winters ever ; that is, they didn't r e -
ce ive the usual snow cover . The northeastern reg ion r ece i ved much more 
snow than usual. The southeast had one of the coolest and wettest summers 
on record , while southern F lo r ida was dry most of the t ime. 

In Milwaukee and most of Wisconsin greens cracked open during the win-
ter , and many greens were s eve re l y damaged f r o m winter desiccat ion. Tes ts 
conducted in Milwaukee expanded some of J im Watson's work on winter p ro -
tection. Where liquid and dry applications of snowmold prevention mater ia l s 
were made, the dry formulat ions produced ea r l i e r g reen co lor . This may 
have been due to the activated sludge c a r r i e r rather than the liquid vs . dry 
comparison. 

Ice rinks are quite popular in our area, but usually result in complete 
loss of turf under the ice. At Kern Park, a sheet of po l y f i lm was used under 
a portion of the plot. Results were excel lent. This spring the only g rass in 
the area was under the po ly f i lm. When the sheet was r emoved in Apr i l the 
Poa t r i v ia l i s was seven inches high. Seed of Pennlawn fescue and Poa t r i v ia l i s 
germinated quite we l l under the sheet. Disease control is necessary under 
the plastic as indicated by Watson's tests and conf i rmed by these. Caloc lor 
mixed with activated sludge was used according to prev ious recommendat ions. 
We found this year that the po ly f i lm must be taken off ear ly . At Brynwood 
putting green grass g r ew to l j inches by Apr i l 15. In Toronto three hot days 
seve r l y damaged the turf underneath. 

Dr . Ray Keen at Kansas State has developed severa l new strains of 
Bermudagrasses that have more cold to lerance than existing va r i e t i e s . Where 
U-3 and T i f g r e en show 40 to 50 per cent winter k i l l at Be l tsv i l l e , some of the 
exper imental hybrids suf fer less than 10 per cent loss. 

A f t e r three years of testing in Athens, Georgia, only Seaside bent shows 
poor results. A l l of the seven other bents are acceptable putting surfaces and 
o f f e r no ma jo r management prob lems. These are Penncross , Cohansey, 
Ar l ington-Congress ional mixture, Old Orchard, Washington, and N imis i la . 
F i e ld exper ience continues to show that Penncross is an excel lent grass , but 
its aggress i ve nature requires c lose maintenance. Where not maintained ad-
equately a puff iness develops, eventually leading to a scalped and eas i ly foo t -
printed surface. 

Nor l ea Perennia l Ryegrass has been Released f o r sale in Canada. This 
new var i e ty o f f e r s a more long-last ing and more uni form turf. The cost is 
now $1.75 per pound. 

Agronomist , Milwaukee Sewerage Commiss ion. 



While on the subject of g rasses a word of warning is needed. So fa r , 
there is no cer t i f i cat ion p rog ram f o r stolon bent nurser ies . Many people are 
buying planting stock of these bents,, then finding out later that the g rass is 
either mixed, contaminated with weeds, or has poor v iabi l i ty . Even with 
cer t i f i cat ion there is a hazard of t roublesome weeds even though not c lass i f i ed 
as noxious. Wilted planting stock is also a prob lem many t imes . Care should 
be exerc i sed in select ion of a source of planting stock and timing of shipments 
to avoid the possibi l i ty of poor stands of g rass . 

Poor -qua l i ty seed, purchased on pr i ce alone, is always a possibi l i ty . 
Last f a l l many F l o r ida courses used a cheap Seaside bent f o r overseed ing . 
A weed prob lem developed as a consequence, and expensive hand weeding was 
necessary . 

General ly there are f ew ma jo r weed prob lems today. Nutgrass and Poa 
annua remain, but other weeds can be successful ly control led with existing 
chemicals . DSMA and the hormone mater ia ls such as 2,4, 5 - T P are coming 
into widespread use. Sodium arsenite is regaining stature as a weed-contro l 
agent. Much testing of the p reemergence mater ia l s is being done on the golf 
course leve l . The mixed results shown this year indicate that weather, soi l 
conditions, t iming, and method of application are quite important. 

Ster i l izat ion of topdressing mater ia l is becoming more important as the 
source of clean topsoi l is reduced. Soil pasteuriz ing, methyl bromiding, and 
composting are all being used successful ly to accompl ish w e e d - f r e e topdress-
ing. 

New diseases st i l l crop up to puzzle pathologists. In recent years 
Bermudagrass fa i rways in the transit ion zone have been plagued with devas-
tating attacks of "spr ing deadspot. ,f This disease str ikes the dormant grass 
and ki l ls be f o r e spring greenup. Last winter s imi lar spots showed up on T i f -
g reen putting greens across the upper South. No single causit ive organism 
has been identi f ied. 

This summer, Mer ion fa i rways in the Philadelphia area exhibit a s imi -
lar d isease that almost complete ly ki l led f a i rways in Lancaster , Pennsylvania. 
Again, no single pathogen has been identi f ied. This is ser ious enough f o r the 
Mer ion Bluegrass Foundation to set up a grant f o r its study at Penn State. 

In the machinery line, spikers are again coming into widespread use. 
Power spikes, three gang units, and homemade outfits are being used both 
north and south to open the thatch, break through crust, and assist in seeding 
operat ions. They are proving to be a quite useful tool and do not incur the 
wrath of go l f e rs , since the marks are almost invis ible af ter mowing. 

Nematode control is f inal ly rece iv ing the attention it dese rves . At 
Mer ion, Pine Va l ley , and Ponte Vedra, Nemagon applications have made a 
tremendous improvement in putting green turf. Deeper , mo r e pro l i f i c root 
systems are the result of nematode control , and hence a healthier plant. 

More and more , beautif ication plays a part in quality golf course main-
tenance. F l owe r s are not too much trouble to plant, espec ia l ly the annual, 
seeded types. Beautif ication is also noted in proper placement of t rees and 
saving the des i rable native t rees . Cart paths enter the picture also. Emi l 
Picha at Oak Ridge in Minneapolis achieved beauty in laying out cart paths 
near the clubhouse. He used grace fu l curves and wide paths rather than abrupt; 
straight- l ine layouts. 



Carts continue to be a problem, but when clubs recogn ize the prob lem 
and plan to maintain their t ra f f i c , the d i f f i cul t ies are reduced. Some clubs 
own and operate the carts . By so doing, they are better able to r es t r i c t use 
during bad weather, and assign the revenue to course maintenance to help r e -
pair cart damage to the turf. 

There are not " n o r m a l " years any more . We are all more cognizant of 
weather, golf play, and expenditures. We are becoming aware that modern 
turf management is not a day- to-day operation, but a continuing, long-range 
development program. Turf areas must continue to improve . Static manage-
ment programs always result in gradual, then sudden decl ine. Complete ren-
ovation may then be the only way of r e cove ry . 

Large , expensive (but t ime-sav ing ) equipment is now the key. Can you 
imagine f e r t i l i z ing 36 fa i rways eve ry two weeks? It 's being done right now in 
New Jersey . Monthly applications are quite common. How about mowing 
fa i rways four to f i v e days a week? It 's being done. So is spiking twice a week, 
aer i fy ing fa i rways f i v e or six t imes a year , and topdressing greens once a 
month. Adequate machinery, safe chemicals , proper fe r t i l i za t ion , and skil led 
management are combined to do these things with f ewe r l aborers than ever 
be fo re . We can, through reasonable economics and planning, g ive the go l f e r s 
better playing conditions, longer seasons, and the beautiful grounds they pay 
f o r and deserve . 





SOME P A T H O L O G I C A L P I T F A L L S IN P R A C T I C E 

Charles J. Gould * 

Disease development is a complex which is made up of three parts: 
fungus, host, and favorab le conditions. The last part includes such fac tors as 
temperature, moisture , soi l type, nutrition, etc. Somet imes, by altering 
these fac tors , we can appreciably retard fungus development. Converse ly , 
certa in pract ices may acce lerate it. Le t ' s look at a f ew of the possible pit-
fa l l s be fo re discussing our r esearch results during the past year . 

SOILS. Most tur f -d isease-producing fungi l i ve or survive in soi l . That 
is one reason why soil fumigat ion can reduce losses f r o m damping-of f and 
s imi lar d iseases . SOIL T Y P E is quite impor tant - - f o r instance, turf grown in 
heavy, compact, and poor ly drained soils usually shows g rea te r losses f r o m 
Pythium and Fusar ium fungi than does turf grown in we l l -dra ined soi ls . (Th is 
may be caused by l a rge r amounts of carbon dioxide, a change in the balance 
of m ic roorgan isms , or some other fac tor . ) SOIL A E R A T I O N - - L e t e y of U C L A 
mentioned recent ly (Ca l i forn ia Turf Culture) that plant res is tance to pathogens 
is influenced by aer i f i cat ion of soi ls . Presumably , the addition of such mate-
r ia ls as per l i te and pumice should aid in d isease control by lightening heavy 
soi ls . Such mixes are under test in cooperat ion with Dr . Goss. However , too 
light soi ls may also encourage certain fungus development since the leaching 
of nitrogen is increased and the turf is thus rendered m o r e susceptible to 
pathogens such as the Red Thread fungus. 

SEED SOURCE is highly important, since many turf pathogens, including 
Rhizoctonia, are seed borne. It doesn't help much to fumigate soi l if infested 
seed is planted. The r e f o r e , we suggest using one of the standard fungic ides 
(such as th iram or captan) f o r seed treatment and also f o r pos temergence 
sprays to reduce damping-of f . 

VAR IET IES . The ma jo r groups of g rasses v a r y in susceptibi l i ty to d i f -
f e rent pathogens. Thus, under western Washington conditions the bents are 
most susceptible to Fusar ium nivale and Ophiobolus gramin is , while f escues 
are more af fected by Cort ic ium fuc i f o rme . Var i e t i e s within these groups of 
g rasses also va ry . F o r instance, Penncross is much more resistant than is 
Colonial to Fusar ium. There also seem to be strains of Seaside and Poa 
annua, some of which appear to be mo r e resistant than others to Fusar ium. 
The select ion or hybridizat ion of d i sease - res i s tant va r i e t i e s is probably our 
best long-range solution to the ma jo r turf d iseases . 

W A T E R . Everyone here is f ami l i a r with the fact that we seldom see 
much Fusar ium unless water remains f o r prolonged per iods on grass leaves . 
Converse ly , when grass is weakened by underwatering, it becomes mor e sus-
ceptible to Cort ic ium, F a i r y Ring, and Col letotr ichum fungi. Too frequent 
watering produces turf with shallow root systems that are mo r e susceptible 
to certain pathogens. Most fungi are f avored by evening i r r igat ion, since the 
g rass remains wet f o r a longer per iod. The pH may also be impor tant - - f o r 
instance, alkaline water may favor Ophiobolus development. Water containing 
considerable organic matter (such as pond or lake water ) should not be used 
f o r spraying, since the organic matter inactivates many m e r c u r y compounds. 

* Plant Pathologist, Washington State Univers i ty , Western Washington 
Exper iment Station, Puyallup, Washington. 



F E R T I L I Z E R S . The e f f ec t of rat io and source of f e r t i l i z e r s may be one 
of our most important fac tors in increasing or decreas ing d isease incidence. 
We have found that high l eve ls of nitrogen increase Fusar ium and Ophiobolus, 
but decrease Cort ic ium and F a i r y Ring. The SOURCE of nitrogen is also im-
portant, i. e. , organic sources of nitrogen produce more Fusar ium than inor-
ganic ones unless they are used judiciously. The cumulative e f f ec t of f e r t i -
l i z e r s may be mor e important than we have suspected. Let me cite an example 
fo r a d i f f e rent crop. In tests on gladiolus at the Western Washington Expe r i -
ment Station f e r t i l i z e r s had no e f f ec t on disease development during the f i r s t 
year , but showed a marked e f f ec t in the second. High nitrogen and high mag-
nesium signif icantly increased the losses f r o m dry rot as compared with low 
l eve l s . This entire prob lem of nutrition of turf is a v e r y complex one. Re -
search on it is urgently needed. 

MOWING. Too short mowing may weaken g rass and make it more sus-
ceptible to certain fung i - -par t i cu lar ly when the height is too suddenly reduced. 
Too high a cut may produce a moist chamber e f f ec t that is conducive to the 
growth of many fungi, including one (a bas id iomycete ) in western Washington 
that smothers lower g rass blades. Incidentally, g rass mowers prov ide a 
beautiful means f o r fungi to "h i tch-hike" f r o m fa i rways and shoulders to greens, 
or f r o m diseased to healthy areas in lawns. Mowers should be cleaned after 
each day 's use, since the Fusar ium fungus may quickly produce a heavy crop 
of spores on accumulated clippings. 

A E R I F I C A T I O N AND T H A T C H R E M O V A L . B loom and Wuest, at Penn-
sylvania State, recent ly pointed out (in the "Golf Course R e p o r t e r " ) that nem-
atodes may be t rans f e r red f r o m infested to healthy areas by aer i fy ing p roce -
dures. It seems plausible to expect that d isease-producing fungi could be 
spread s imi la r l y 

INSECTS. Insects can weaken turf and make the g rass mor e susceptible 
to many fungi. Insects may also transport certain fungi. 

TOPDRESSING: Lukens and Stoddard, at Connecticut, (USGA Jour . ) 
have reported that topdressing may be an important source of the brown patch 
fungus. Other fungi may also be car r i ed by topdressing. The r e f o r e , it is good 
insurance to fumigate such mater ia l . 

DESIGN of COURSES can be an ex t reme ly important factor in d isease de-
velopment. F o r instance, we find Fusar ium most f requent ly in areas of poor 
air and water dra inage--whether such poor drainage ar i ses f r o m poor contour-
ing, hi l ls ide shading, or excess ive shrubbery. In some cases the el imination 
of a f ew t rees , shrubs, or a hedge has reduced Fusar ium by as much as 75 
per cent. 

WALK ING . This we probably can't quite e l iminate, but it should be 
pointed out that fungi can be transported on shoes f r o m infested to healthy 
a reas - -wh ich is another argument in favor of treating shoulders and even f a i r -
ways on golf courses . 

G E N E R A L . F inal ly , we should emphasize that the turf-pathogen inter-
action is a v e r y complex one. So many fac tors v a r y that each distinct area on 
a golf course, park, cemetery , and even home lawn may require its own man-
agement program. We cannot say that so much nitrogen is optimum for Co r -
t ic ium control, nor that an alternating schedule of P M A and Cadmium chlor ide 
e v e r y two weeks is automatically best f o r all golf greens. Those of you having 
chi ldren know that each one responds d i f f e rent ly to the same treatment. 



Simi lar ly , each turf area (as a golf g reen ) has its own personal i ty which is 
learned only by exper ience, accompanied by keen observat ion and a good green 
thumb. 

RESEARCH PROGRESS DURING 1960/61 

Fusar ium 

Fusar ium Patch (caused by F . nivale ) was quite common and often s e r i -
ous during 1960/61 on both putting green and higher-cut turf. The mild, moist 
weather that preva i led f r o m September of I960 until June of 1961 permit ted the 
Fusar ium Patch fungus to thr ive in pract ica l ly undiminished v i go r . This r e -
sulted in considerable spotting on golf greens on which a regular treating 
schedule had not been used. This fungus also caused considerable thinning of 
hi-cut turf such as that in home lawns. However , some of the thinning of the 
latter turf may also have been caused by other species of Fusar ium, espec ia l ly 
in late spring. 

FUNGICIDES. Our basic fungicidal recommendat ion fo r golf greens in 
western Washington is st i l l the same as last year , namely a b iweekly alternat-
ing schedule of P M A (as phenyl mercur i c acetate @ 3/4 oz. of 10% sol. in 10 
gal. water per 1000 sq. f t . ) and Cadmium chlor ide (as Caddy @ 1 oz . of 20% 
sol. in 10 gal. water per 1000 sq. ft . ). If a prevent ive p rog ram is not ca r r i ed 
on, or if conditions become unusually favorab le f o r Fusar ium, it may be nec-
essary to apply P M A two or three t imes on success ive weeks and then r eve r t 
to the alternating biweekly schedule with Caddy. During warm, sunny weather 
when turf may be burned by PMA , add 1 /8 to 1/4 lb. of actual nitrogen (as 
nitrate type) as a safener to the spray solution. As we mentioned last year , 
the P M A g ives the quickest ki l l of the Fusar ium, but the cadmium produces a 
denser turf. The alternating schedule is aimed at getting the best trai ts of 
both. Severa l superintendents have reported success with it. Remember , 
however , that the above recommendations must be adjusted to each individual 
golf course and even to each green. Thus, one of our top-notch superinten-
dents has found that a 10-day schedule is necessary on his course instead of 
the 14-day interval that we and certain superintendents have found adequate 
e lsewhere . Be sure to spray shoulders as we l l as greens . 

One or two sprays in the spring and again in the fa l l should usually be 
suff icient f o r home lawns. The broad-spect rum mixes containing mercu ry or 
cadmium fungicides are usually best f o r home owners since it is impossib le 
f o r most of them to identi fy d iseases def ini te ly and since more than one patho-
gen may be present. 

F E R T I L I Z E R S . Another factor that we need to know more about is that 
of nutrition. We already know that high amounts of nitrogen may result in more 
Fusar ium disease than low amounts. We also know that organic sources favor 
more Fusar ium disease development than inorganic ones. However , we sti l l 
con't know the exact amounts of each type that can safe ly be used, or the e f f ec t 
of temperature on them, or the possible balancing e f f ec t of phosphorus, potash, 
and other compounds. 



Cort ic ium 

The Red Thread fungus (Cor t ic ium fuc i f o rme ) was mor e prevalent than 
usual during 1960/61, apparently f o r the same causes as g iven f o r Fusar ium 
Patch. The fungus was again found most ly on fescue, although it occasional ly 
attacked bent and other g rasses . Laboratory tests have shown that there are 
d i f ferent strains of this fungus. 

F E R T I L I Z E R S . We found severa l years ago that nitrogen f e r t i l i za t ion 
gave us better control of Red Thread than did applications of certain fungicides. 
That is st i l l the situation today, although tests of fungic ides as we l l as f e r t i -
l i z e r s are continuing. Counts made on Dr . Cross' lawn f e r t i l i z e r plots at F a r m 
5 showed 132 spots without nitrogen as contrasted to 55 with 4 lbs. and only 18 
with 8 lbs. of actual N per year . Potash was the next most important nutrient 
with the lowest number of d iseased spots with highest rates of the element (8 
lbs. as contrasted to 4 and 0). Phosphorus was re la t i ve ly ine f fec t ive , although 
the 4- lb . rate produced somewhat f ewe r spots than when it was omitted. In 
general , an 8-4-8 ratio was best, fo l lowed by other mixtures containing high 
leve ls of nitrogen. 

The benefit f r o m nitrogen has again shown up in fescue plots established 
at the home station last year in cooperation with Roy Goss. Recent counts 
showed that the 8 lb. rate of N had only about one-thirt ieth the amount of Red 
Thread as the check plot, and that the 2- lb. rate had about one-ninth. The 
e f f ec t of phosphorus and potash was somewhat less marked in this than in the 
other test, but a balance appeared somewhat better , part icu lar ly at low leve ls 
of nitrogen. These studies are continuing. 

FUNGICIDES. We are st i l l trying to find a fungicide e f f ec t i ve against 
the Red Thread fungUs. Prev ious attempts have not been v e r y encouraging, so 
(with Roy Goss and Vern M i l l e r ) we established a large fescue plot last year 
at our home f a r m to test severa l of the latest compounds. A l l of the compounds 
have reduced the disease somewhat, but none have yet appeared part icular ly 
outstanding. The fungus is just now beginning to become act ive, so a f inal rat-
ing of the mater ia ls may be avai lable in a f ew weeks. 

Ophiobolus Patch 

Most of you have seen the dead f a i r y - r i n g - l i k e spots in the f e r t i l i z e r 
plots at Puyallup. Although the disease appeared dramat ica l ly in the late spring 
of I960, it wasn't until November that fruiting bodies of the causal fungus ap-
peared, thereby permitt ing def inite identif ication. It proved to be the fungus 
we had or ig inal ly suspected- -Ophiobolus graminis , which was recognized as a 
serious prob lem severa l years ago in England. Although the fungus is common 
in the United States on cerea ls , it has seldom been reported causing trouble 
in turf g rasses . However , it appears to be rather widespread in western 
Washington, and we be l ieve it may eventually be found to rate as a serious d is-
ease. It was f i r s t found in putting turf (on bent grass ) , but since then it has 
been col lected f r o m fa i rways and lawns. Since the fungus does not produce 
fruit ing bodies during the active per iod of growth f r o m spring until ear ly fa l l , 
it is di f f icult def inite ly to identi fy during that per iod. There was only one out-
break in I960-- in late spring. However , there we r e two act ive per iods of 
spread in 1961--once in late spring and again in late summer. 

FUNGICIDES. P M A appeared to suppress the fungus in I960. In the 
spring of 1961 Dr . Goss ran a pre l im inary test on his plots using severa l 



fungicides in double the usual amount of water (20 gal. per 1, 000 sq. f t . ) in 
one application. Most of the fungicides suppressed the fungus but did not erad-
icate it. If t ime permits , we w i l l run a l a rger test in cooperat ion with Dr . 
Goss in 1962. 

F E R T I L I Z E R S . An excel lent opportunity was avai lable f o r determining 
the e f f ec t of nutrition on the fungus since it appeared in plots which we re being 
used for f e r t i l i z e r tests. The e f f ec t of nitrogen was part icular ly striking with 
the 20 lb. rates producing over seven t imes as many spots as the lower rates. 
The unfert i l i zed plot had the f ewest of al l . Phosphorus showed l itt le e f fect , 
while a medium leve l (4 lbs. ) of potash appeared optimum. L ime was not 
tested in these plots, but exper iments in England have shown that it increases 
the sever i ty of the disease. 

F a i r y Ring 

F a i r y Ring is the number one prob lem to many homeowners in western 
Washington. Ni trogen part ia l ly r e l i e ves the symptoms. Me r cu ry drenches 
suppress mushroom format ion but do not eradicate the fungus. Methyl bromide 
fumigation el iminates it, but reseeding is necessary a f terwards . In an e f f o r t 
to find a s impler solution, we obtained some mushroom-paras i t i c nematodes 
and applied them to some active rings in Tacoma last fa l l . Unfortunately, they 
didn't do the job so w e ' r e sti l l looking f o r an easy control . 

Anthracnose 

The fungus (Col le totr ichum) causing Anthracnose has usually appeared 
only on turf suffering f r o m undernourishment and/or underwatering. However , 
it was so widespread in 1961 that perhaps we should consider it as more than 
a weak parasi te . It appears possible that it requires drought- -or heat- injured 
turf in order to obtain a foothold, but, once established, it may become truly 
parasi t ic , s imply through the action of masses of inoculum. 

In closing, may I express my deep gratitude f o r their assistance: to 
my co -worke rs Roy Goss, Vern Mi l l e r , and Maksis Egl i t is ; to many superin-
tendents and others; and to the Northwest Turf Associat ion, Cal i fornia Chemi-
cal Corporation, and the USGA Green Section f o r their f inancial aid. Such 
assistance has mater ia l l y speeded the production of the above results to you. 





P A N E L DISCUSSION ON SOIL M IXTURES F O R P U T T I N G GREENS 

Panel Members : 
Dr . Roy Goss, Chairman, WSU, Puyallup, Washington 
Mr . Ken Putnam, Supt. , Seattle Golf and Country Club 

Mr . B i l l Bengeyf ie ld, Western D i rec tor , USGA Green Section 
Dr. Walter Gardner, WSU, Pul lman 

As a means of introducing this panel discussion, I would l ike to take a 
couple of minutes to mention why this part icular prob lem is being handled as 
a panel discussion. The actual cost of a putting green on today 's market w i l l 
run somewhere in the neighborhood of $5, 000. Of course, many corners can 
be cut, and this green can be constructed f o r somewhat l ess . However , this 
cutting of corners can result only in poor construction. 

Some of the problems such as those created by mixing on site, using 
poor soi l mater ia ls f o r construction, making the soi l mixture too sandy, or 
too heavy, improper placement of drainage t i les , the use of organic mater ia ls 
and other additives, and other prob lems wi l l be brought out in this panel d is -
cussion. Each member of this panel w i l l devote six to eight minutes in d is -
cussing one phase of this problem, after which the f l oo r w i l l be invited to ask 
questions d irected to these panel members . 

The f i r s t speaker on this mornings panel w i l l be M r . Ken Putnam, who 
wi l l discuss some of the construction problems in re lat ion to management f r o m 
the superintendents viewpoint. 

Ken Putnam 

F r o m my point of v i ew the soi l mixture that goes into these putting greens 
is the most important aspect. If the soils are too light, we have a prob lem 
holding moisture and plant food nutrients during the growing season. If the 
soi ls are too heavy, then we have prob lems in getting water to drain f r o m 
these soi ls during the winter even though play on these putting greens is con-
tinuous. If the soi l is poor ly mixed then the area turns out spotty, that is some 
areas w i l l hold plenty of moisture , others w i l l turn dry too quickly. In this 
manner then some areas necessar i l y must be ove r i r r i ga t ed in order to i r r i -
gate some of the others proper ly . The r e f o r e , the ideal putting green soi l 
must be one that w i l l hold a golf shot, drain out rapidly enough af ter ra infa l l 
and i rr igat ion, hold ample water to insure the best plant growth, and hold suf-
f ic ient nutrients to maintain excel lent plant growth. 

Thank you, Ken. The next panel speaker w i l l be Dr . Walter Gardner, 
Soil Physic ist , of the Soils Department here at WSU. Dr . Gardner. 

Walter Gardner 

The main points that I would like to make this morning on the discussion 
of soils f o r putting green construction is relating to porosi ty , and layer ing and 
some of the problems associated. I am not a pract ic ing agronomist in this 
f i e ld and wi l l there fo re res t r i c t my remarks to the basic or fundamental pr in-
ciples underlying these part icular prob lems. 

We need poros i ty f o r two reasons at least. One of the reasons is that 
in order f o r plants to g row proper ly there must be an adequate supply of oxygen 
and so there must be open pores in the soi l through which gases can move f r o m 



the atmosphere down on into the soil to replace carbon dioxide which is a prod-
uct of metabo l ism in the roots. A lso , these pores w i l l se rve to supply oxygen 
which is used in root metabol ism. If this t rans fer of atmospheric gases into 
the soi l is not adequate then you cannot get good plant growth. The second 
reason is that when soil mater ia ls are wet they tend to slide on one another. 
Too much water in the soi l leads to too much lubrication, and when you have a 
lot of foot t ra f f i c on the soi l the result is compaction. This compaction, of 
course, reduces the open porous condition which is necessary f o r good aeration 
and is deleter ious to plant growth. 

Po r e s in the soil, of course, are necessary f o r another reason. As 
everyone knows plants need water, and it takes pores in the soi l to transmit 
water . Too l itt le poros i ty leads to poor air movement and, of course, poor 
water movement as we l l . The kinds of soi l mate r ia l which lead to low poros i ty 
are the kinds of soil mater ia l which wi l l be poor f r o m the point of v i ew of foot 
t ra f f i c . I am sure none of you would go out and make a golf putting green with 
c lay. When clay is dry it is v e r y hard and when it is wet it is soft and mushy 
and genera l ly ends up in a heck of a mess . The r e f o r e , you must have pores 
that are just the right s ize . They should be la rger than the pores which would 
result f r o m the construction with silts and clays If you have pores that are 
too large they won't retain water between i r r igat ions, and your turf crop may 
suffer f r o m lack of water . 

I am not going to te l l you the kind of soi l mixture that is best f o r putting 
greens: I think that is the r ea lm of some of these other f o lks ' specialty, but 
I w i l l say that whatever the porpsity is, and this leads me into the next sub-
ject , this poros i ty needs to be f a i r l y uni form f o r an appreciable depth. Other-
wise , you get into a prob lem of water f l ow. I have talked about this to this 
group be fo re two or three years ago when I demonstrated my talk with a mov ie 
on how water moves in the soil . 

I am going v e r y b r i e f l y to te l l you in words how this happens just to 
remind you. When we have all the pores in the soils f i l l ed with water we cal l 
this saturated f low, and water moves in response to gravi tat ional f o r c e s . 
With water pushing on water , with external f o r ces , and with la rger pores the 
water moves more rapidly. If you have a lot of water to evacuate and it is go-
ing to be there under saturate conditions f r o m heavy rainfal l , then you need 
large pores to c a r r y away the water . A f t e r the soi l drains enough so that the 
pores are no longer complete ly f i l l ed with water , then we have water and air 
present in the soil . At this point we go to another kind of f l ow which we cal l 
unsaturated f low, and here water f l ows along the surfaces of par t ic les and 
through f ine pores between part ic les and does not move through the large pore 
spaces. The large pore spaces remain f i l l ed v^ith a ir . To get the best move -
ment we need a quantity of smal l pores in o rder f o r rapid movement to take 
place under unsaturated conditions. 

Under unsaturated conditions water would move v e r y , v e r y poor ly in a 
g rave l bed; under saturated conditions water moves rapidly in a g rave l bed. 
Under unsaturated conditions the poros i ty must consist of f ine, interconnecting 
pores where water moves not in response to gravi tat ional f o r c es , or external 
pushing f o r ces , but in response to pulling f o r c e s which are the attraction of 
solid surfaces f o r water molecules and the attraction of water molecules f o r 
each other. Water is pulled along surfaces and through f ine pores . Now as a 
consequence of this kind of f low, if you have poros i ty changes occurr ing in the 
soil, you can have great d i f f icul t ies in getting r id of unwanted water . Let us 
postulate, f o r example, a proper soil mixture f o r producing a green that 



extends to a depth of six inches through the soi l . Now let us put a v e r y coarse 
layer of sand or g rave l and see what happens. Now if we apply a re la t i ve ly 
large quantity of water f r o m rainfal l , water wi l l move down in the f ine pores 
to this coarse layer , but w i l l be retained in the f ine soil and wi l l not move into 
the coarse layer unless the soi l is excess i ve l y wet. If the soi l is so wet that 
we have a saturated condition, then water w i l l move into these large pores 
between large part ic les of sand and p ieces of g rave l . But when these condi-
tions exist the soil in the six inches above this layer w i l l be too wet, and if 
people walk on this soi l it w i l l sink in and leave footprints. The r e f o r e , if you 
have a lot of water to w o r r y about, it would be v e r y damaging to have a layer 
of coarse sand or g rave l at six inches in the soil . Under dry conditions this 
might be an advantage because with this type of situation you do not lose a lot 
of water to deep percolat ion. 

Drain t i les surrounded by g rave l create large channels which wi l l move 
unwanted water v e r y rapidly. Here the important thing would be to have these 
t i le drains or these coarse g rave l s at suff ic ient depth that when you have sat-
urate conditions immediate ly above such a layer there is suff ic ient depth that 
the moisture in the soil and near the surface is not excess i ve . But where you 
have excess water to get rid of and you have saturated conditions you must 
have some open channels to ca r r y the water away. 

Any kind of poros i ty change in the soi l is going to a f fect water movement . 
You may start a golf course green with the proper soi l m ix in order to main-
tain uni form porosi ty , but in the process of treating the surface of that green 
with additions of soi l mater ia ls you add coarse mater ia l s which eventually 
work their way downward as you add new mater ia l . You are creating the kind 
of condition that I talked about where you have a coarse sand or g rave l layer , 
and this can certainly work to your disadvantage. If you add a mate r i a l that 
is too f ine such as c lay to the surface of your turf and al low it to work its way 
in, you would have a layer that is too f ine. This would stop water movement 
because water movement through v e r y f ine mater ia l s is also slowed down. The 
important thing here is to have the right s i zes of pores and to have them con-
tinuously f o r some depth. 

One other l itt le thing to mention and then I w i l l quit. If you have prob-
lems with wetting due to the production of waxes f r o m organic res idues, some-
t imes you can get in trouble here because the water does not wet this kind of 
mater ia l and does not wet soi l par t ic les which are coated with these mater ia l s . 
We l l here is one of those things that I am told works reasonably wel l , but I 
have not t r ied it, I r e l y on these people like Roy Goss here to te l l me about 
such things, but if you can put a substance in the water which w i l l make it wet 
things better which it contacts such as a wetting agent this often helps. How-
ever , one should in these management pract ices t ry to avoid these layers of 
organic mater ia l as we l l as layers of coarse mater ia l s . The r e f o r e , avoid 
poros i ty strat i f icat ions in your soi ls . I think that is a good word to quit on. 

Thank you, Walt. I am sure that there w i l l be questions which we w i l l 
return to you, after you have heard f r o m the last two speakers. The next 
speaker on the panel w i l l be B i l l Bengey f ie ld of the US Golf Assoc iat ion Green 
Section 

B i l l Bengeyf ie ld 

It is an honor f o r me to be on the same panel with Dr . Gardner and these 
other gentlemen. F o r the past 10 years or so the USGA has sponsored 



r esearch work on soi ls f o r putting green construction. I think last year at 
Seattle my l itt le presentation discussed this, so in our f i v e or seven minutes' 
t ime I would l ike to sketch it quickly and if you w i l l al low me to f i l l in the 
blanks as we go through the questioning I think that that would be better . 

The main prob lem in putting greens, p layf ie lds , park areas, or any 
other turf area is compaction and drainage. The main prob lem was to develop 
a soi l that would res is t compaction and would drain wel l . So with these two 
qualit ies in mind this is what the scientists at UCLA , Texas , and Oklahoma 
recommend. 

We wi l l build a c ross section of the green or whatever turf area you 
happen to be interested in. This represents the subsoil, and this represents 
your drainage hole where the t i les are going in. This should be approximately 
six inches deep, and the bottom of the t i le line should have two inches of pea 
g rave l . The people who have done this work te l l us a four- inch t i le should be 
placed on this, and of course the t i le must be ti lted proper l y so that you have 
the necessary grav i ty to keep the water out. If it is agr icultural t i le , you 
would put a piece of asphalt paper or something over the joints to prevent the 
soi l f r o m f i l l ing the t i le and back f i l l the rest of the ditch with pea g rave l . 
Then over the entire green the recommendation is f o r a layer of pea g rave l . 
This is a blanket over the entire surface. I have some reprints here of these 
speci f icat ions, so you don't have to wr i te them down if you think you need them. 

Over this pea - g rave l layer , we say that you should add one and one-half 
to two inches of a concrete sand. Now you may say that Dr . Gardner and 
these speci f icat ions are not in agreement because we are building layers into 
the green and he just told us that we shouldn't have l ayers . But I think you 
wi l l f ind that we probably do agree . A f t e r the sand is placed over the pea 
g rave l there is an addition of at least 12 inches of soi l that meets certa in phys-
ical requirements . What are these physical requ i rements? Wel l , years ago 
soi l scientists developed the mechanical analysis f o r soi ls . I don't know the 
history of it, but the analysis method has been around a long t ime, and the 
method can te l l us how much sand, f ine sand, si lts, c lays, and other mater ia ls 
there is in a straight mechanical analysis. This was the f i r s t approach that I 
think Dr . Lunt made at U C L A in his study. If you could get the right type of 
sand and the right type of soi l and the right type of peat moss or organic mat-
ter , you could come up with a v e r y excel lent soi l mixture f o r putting greens . 
It would res is t compaction; it would drain wel l . The prob lem in the f i e ld , of 
course, is that not everybody can get just the right s ize of sand, soil , and 
peat. So the work was continued, and Dr . Howard of Texas got to the end of 
the prob lem with his work. He established certa in physical requirements f o r 
soi ls . 

In this soi l mixture that we are discussing here Howard^tells us that there 
should be 38 per cent tora l poros i ty . In this 38 per cent total poros i ty or more , 
I suppose he wants so much capi l lary and so much noncapi l lary pore space. 
The noncapi l lary pore space should be 12 to 18 per cent, and the capi l lary is 
f r o m 15 to 21 per cent. This is what he is af ter in total poros i ty . As f a r as 
inf i l teation rates go, these workers subject this to a number of laboratory p ro -
cedures and then measure the inf i l trat ion rate. What they are looking f o r in 
this inf i l trat ion is a soi l that wi l l accept one-half inch of water per hour at 
least and no more than one and one-half inches of water per hour. These are 
the ranges, and you can see this a l itt le bit further than straight mechanical 
analysis. And I think that you can also see that this sort of thing cannot be 
eyebal led. You can't pick up a hand ful l of sand and a hand fu l l of soi l and mix 



them together and say this w i l l do it. W e ' r e not that smart . I 'm not anyway. 
So we have taken out the eyeball ing technics, and I think we have gone a step 
further . People who build highways subject their soi ls to physical analysis, 
and they want compaction. In the road speci f icat ions they determine exact ly 
what the compacted leve l should be I think I am co r r e c t in this. We have 
gone the other way. In this system of el iminating compaction you cannot 
adopt a do- i t -yourse l f procedure because this takes laboratory analysis. You 
must depend on the scientists. I am sure the co l lege here could set up f o r it 
if they are not a lready. There are two laborator ies that I know of that do c a r r y 
out the work fo r golf courses in the courses in the country. There are seven 
steps in the speci f icat ions. If they make sense to you, you should f o l l ow all 
seven. Don't get proper ly analyzed f o r the proper mixture and then ignore 
this. Don't build your green this way, and then make your own soi l mixture. 
It won't work or if it works, you ' re lucky. If you buy this procedure , you have 
to buy all the way, and if you don't want to buy all the way, don't do it. If you 
do fo l l ow all seven steps, I am sure you wi l l be v e r y sat is f ied. The re are 
over 200 greens built according to this method in the country today. Some of 
them are as old as six years , and they haven't fa i l ed yet. They have been ex-
cellent, not only as regards the playabi l i ty of the go l f e r , but also as regards 
the manageabi l i ty of the superintendent. 

Summary by Dr . Goss 

The three previous speakers have covered three important phases in 
putting greens and handling soi ls . I would like to point out one of s eve ra l 
things This is the design and the construction of the putting greens in order 
to avoid as many of the sharp breaks and ro l ls as poss ib le . Let us make the 
greens architectural ly interesting, but let us t ry to keep out al l of the things 
that w i l l get us into trouble. During the summer of 1961, I had more prob lems 
with golf courses that had dry spots develop whether the soi ls we re proper l y 
mixed or not. Water was running off and not getting into the soi l sur face. This 
is a rea l headache which we should avoid in our construction. If we do have 
sharp breaks or ro l l s in these putting surfaces, there are only two ways you 
can take them out. One is by mechanical r emova l such as aer i f icat ion, and 
another is by the use of chemical wetting agents. 

Another thing that B i l l Bengey f ie ld has v e r y aptly pointed out here is the 
placement of drainage t i le . This isn't so important in eastern Washington, 
Oregon, or Idaho, or f o r any area in the low ra infa l l area. However , it is ex-
ceedingly important in the areas west of the Cascade Mountains. This t i le 
placement is ex t reme ly important because many of our t i les are not carry ing 
any water f l ow today. They are dry; they are just use less costs that have 
added to a putting green. As a matter of var iat ion f r o m the techniques p r e -
v iously discussed, I might point out that g rave l pit overburden, which is a 
mater ia l containing high amounts of sand and g rave l and a v e r y low amount of 
silt and clay, is making excel lent base mater ia l s f o r putting greens in western 
Washington. A l l t i le l ines should be placed at the point where water movement 
is the slowest. Impervious layers are where the water builds up, and this is 
where the t i le should be placed. A f t e r the t i le has been placed, the g rave l pit 
overburden can be built up over the t i le l ine. This mate r i a l can be used f o r 
elevating the green to any height that is des i red af ter which you can place the 
12 or 14 inches of mixed soi l mater ia l . The descr ipt ion of this mate r ia l has 
been adequately pointed out and wi l l not be discussed at this t ime. 



If enough of this g rave l pit overburden mate r ia l is used f o r rais ing the 
l eve l of these putting greens, then perhaps no t i le is needed at all, since suf-
f ic ient storage area has been gained f r o m this mater ia l so that the surface 
could never become wet anyway. 

One other thing that I would like to point out where B i l l le f t off is that 
af ter this soi l mate r ia l has been mixed off sight of the putting g reen and placed 
on the green according to best instructions, topdressings can ruin any good 
work prev ious ly accomplished. If you must topdress these putting greens, it 
is advisable that you take the t ime during the construction to m ix a f ew more 
yards of mate r ia l and stockpile it as topdressing f o r that putting green. This 
is one way of avoiding these layers and keeping continuity within your soi l p ro -
f i l e . 

There are many other things that we could go into, but I am sure that 
t ime wi l l not permit . I would like to mention one point about mechanica l anal-
ys is . We have been running mechanical analyses f o r some of the golf courses 
in Washington state part icular ly . We have been running these samples accord-
ing to the method descr ibed by Boyoucos. Washington State Univers i ty does 
not have any p rog ram on the Pul lman campus fo r running mechanical analyses. 
Here at Pul lman only chemica l analyses can be handled. F r o m the results 
we have gotten at Puyallup, we have a v e r y accurate picture of what should go 
into these putting soi ls . 

Just r emember you can't guess these soi ls , you have to analyze mechan-
ica l ly . We never guess when we get samples f r o m some one who is building 
a putting green. We can look at it and come pretty c lose on a guess, but you 
never do when it comes to $5, 000 worth of business. I have run mechanical 
analysis and s ieve tests on soi ls which have been sent in as prospect ive soi ls 
f o r construction and found much of the sand content would pass our f inest s ieves , 
which are 1/10 m i l l ime t e r in s ize . With soi ls with sand par t i c l es this f ine you 
are def ini te ly going to get into trouble with compaction, poor water movement, 
poor air movement, and genera l ly poor plant growth. 

Most golf course operators have d i f f e rent concepts about the coarseness 
of sands to use. Most of the samples submitted to me have been too coarse 
f o r putting green construction. If the mater ia l s you use are too f ine and water 
movement is slow, you ' re going to end up with a sloppy surface condition with 
plenty of algae, no grass roots, Poa annua, and al l other associated prob lems. 

During the summer when we apply too much water , we run into prob lems 
of surface sealing, poor air movement, high root respirat ion, increase in the 
CO^ content. It is no wonder that we have poor root growth. 

In order to get down to your speci f ic prob lems and to answer questions 
f r o m the f l oo r , I am going to terminate my port ion of this p r o g ram here and 
throw it open f o r genera l questions f r o m the f l oo r . A r e there any questions? 

Question, Manny Gueho: Do you f e e l that 12 inches of soi l mixture is 
suff ic ient on these putting greens where heavy ra infa l l is predominant? 

Answer : Dr . Gardner 

I am not sure that I can g ive you a speci f ic answer. Remember I men-
tioned that if you are going to have excess water there has to be a place f o r it 
to go. By building this topsoi l as deep as it is economica l ly f eas ib le , you can 



provide a place f o r it to go. It is my judgment that, under usual ra in fa l l con-
ditions where you people are building these golf greens, you w i l l have satura-
tion only a v e r y short distance above this g rave l layer . Now where the depth 
of the soi l should be 12, 18, 24 inches, or six inches is a matter of how much 
ra infa l l you are going to have to get r id of. I shall be v e r y happy to accept 
these people 's exper ience that 12 inches is about right f o r soi l mixture depth. 
If you were in a low ra infa l l area you wouldn't have to w o r r y about this. 

Question: Wouldn't 18 inches be better than twe l ve? 

Answer : 

Depends upon the area. I think that the main thing here that Roy was 
• getting at and that B i l l pointed out was that this mixture does se rve as a s tor-

age r e s e r v o i r . The more rain you have the g rea te r storage areas you should 
have. Perhaps you would be better off with 18 inches rather than 12 inches of 
mix . 

Question: I notice that their speci f icat ions are f o r a rate of inf i l trat ion 
of one-half to one and one-half inches per hour. Some of us have prob lems of 
water standing where we have used high amounts of 3and in construction. Why 
is this so ? 

Answer: 

Either the mixture wasn't proper in the f i r s t place or e lse it has been 
puddled and compacted to the point where it cannot accept water . 

Question: Has the USGA given up the 85 per cent sand mixture f o r putting 
g r eens? They were recommending 85 per cent f o r putting greens . Is the d is -
play in the hall, which is 65 per cent sand, the present USGA recommendat ion? 

Answer: B i l l Bengeyf ie ld 

The 85 per cent mixture was the result of Ray Lunt's work when this was 
f i r s t ca r r i ed out. This was about f i v e years ago. Essent ia l ly With the right 
type of sand, soil , and organic matter , 85 per cent sand would be just exact ly 
what you might need to obtain this part icular condition. But as I pointed out 
these mater ia l s are so var iab le f r o m one place to another that it is dangerous 
to recommend spec i f i ca l ly 85 per cent sand. We have learned this, and if we 
have hurt any of you by that recommendat ion we are so r r y . But I think I would 
rather have an 85 per cent soi l in my green than a 50 per cent sand. I w i l l take 
all the drainage I can get and pour the f e r t i l i z e r on to get the g rass growing. 
(Continued by Roy Goss) This display in the hall where 65 per cent sand was 

, used was not a USGA recommendat ion spec i f i ca l l y . To explain it further , that 
65 per cent was soi l which contained 65 per cent sand and additional sand was 
added to bring the total up to 85 per cent total sand in the mixture . This soi l 
is a Puyallup f ine, sandy loam soi l . Actual ly a considerable port ion of the 
sand in this sample is smal ler than the minimum size l imi t . I think that w i l l 
explain the display in the hal lway. We confess that 85 per cent as a f lat f i gure 
is wrong. 

Question: Johnny Harr ison said that in 1959 the display here had a soi l 
layer over a pure sand layer and the water didn't penetrate the sand. Is this 
st i l l the proper thought? 



Answer: Dr . Gardner 

This was my demonstration and was the kind of thing I am talking about 
here . Water doesn't penetrate the sand until it becomes saturated just above 
it. Soil can hold a great deal of water be f o r e it becomes saturated. When it 
does become saturated, water does penetrate the sand, and if you w i l l r e m e m -
ber in the demonstration I did show later pictures where water had penetrated 
the sand. 

The re are al l kinds of sand mixtures . What you people are interested 
in here is porosi ty , and you can get the same kind of poros i ty with a lot of 
d i f f e rent kinds of sand mixtures providing you know what you are doing. The 
percentages of sand which we are talking about are rules of thumb; if you use 
this much sand and this much silt and this much clay, etc. , you wi l l come out 
with something in the range of poros i ty that you des i r e . But this w i l l range 
tremendously with the kinds of soi l mater ia l s you use. Actual ly you can't 
a f ford to run a detai led analysis of your mater ia l s e v e ry t ime you are going to 
build something. The r e f o r e we have rules of thumb which we may use f o r the 
var ious types of mater ia l s . 

By means of a d iagram let me show you quickly how to determine this 
poros i ty in which you people are interested. (The apparatus is drawn and ex-
plained. ) With this type of dev ice you can measure the react ion of a number of 
kinds of soi l and sand and certain mixes to produce the same kind of curve. 
Now this is the kind of thing we want. Maybe that is too technical . 

B i l l Bengeyf ie ld : While we are discussing these mixtures I think that Boyd 
Gourley at the Evere t t Country Club in Everet t , Washington, recent ly built two 
greens, and I wonder, Boyd, if you would just comment on what you did over 
there? "In using the recommendations f r o m the testing laboratory we p ro -
ceeded to build the green exact ly as indicated. We mixed al l mater ia l s off site 
and then transported these mater ia l s on to the green, spread them out, and 
laid them in place. These soi ls did not compact with heavy machinery run over 
them and I f e e l sure that we w i l l have good soi ls in our new putting green. " 

Question: I would like to d i rect this to B i l l Bengey f ie ld . Could you v e r y 
b r i e f l y explain the importance of mixing of these soi l mater ia l s and perhaps a 
procedure that might be sat is fac tory? 

Answer : 

Mix it thoroughly off site. This is explained in the USGA bulletin. O f f -
site mixing can be accomplished by a number of techniques. The best way I 
have seen is to have a loader and have your pi le of sand, soil , and peat moss 
and take so many scoops of each in the proper rat io and keep moving this pi le 
until you get a mix . And then when al l ingredients are mixed, you just move 
this pi le again with the loader on to the green site. One man in a day can mix 
a whale of a lot of soi ls . Boyd, didn't you mix yours this way? Answer: yes . 
To enlarge further on this m ix ing - -M i l t Bauman has mixed soi l at Over lake 
with the angled-back- in blade on a Fo rd t ractor . The results we re a wonderful 
job. Here you must keep moving the soi l back and forth, rol l ing it over con-
tinually, bunch it up, push it out again until the mater ia l is complete ly mixed. 

Roy Goss: Other people do it with a bucket loader. In this manner it can be 
picked up, piled, and r e -p i l ed until you get an excel lent mix . If you are going 
to mix your soi ls on site on the putting green, which is absolutely the wrong 



way to do it, the best instrument you can use is an ord inary disk. This instru-
ment ro l l s the soils over and over and w i l l eventually produce a reasonably 
good mix as compared to other machinery. The worst instrument that you can 
use, part icular ly if the soi l is too dry, is a f i e ld rotovator . In this manner 
we get a considerable amount of sifting out of the coarse mater ia l s f r o m the 
f ine. When soils are mixed that are too dry we get a segregat ing of the f ine 
f r o m the coarse mater ia l s . Fo r proper working of these soi ls the percentage 
of moisture should not be too f a r below f i e ld capacity. The soi ls should con-
tain at least 50 per cent of f i e ld capacity to avoid this segregat ion. 

• Question: What is turface and what are the results of its use in putting-
green construction? 

• Answer : Dr . Goss 

F o r those of you who are not f ami l i a r with turface, I w i l l say that it is a 
fused (calc ined) c lay. It is v e r y porous and it is absolutely inert l ike pumice 
or other mater ia ls of that nature. It has no face exchange capacity, there fore , 
it cannot hold any nutrients which are not in water solution. The only thing we 
can say is that the mater ia l w i l l add considerable poros i ty to your soi ls while 
at the same t ime holding considerable moisture . We have r esea rch going on 
this mater ia l at this t ime, but have no data to present. At Seattle Country 
Club some of our putting greens are quite old, that is, 30 to 35 years old 
which are in var ious stages of compaction. We have exper imented with turface 
here to fore and thought that it would do the job f o r us, so this spring we ae r i -
f i ed the greens with the hal f - inch spoons and topped them complete ly with 
turface; in fact, we used twenty tons of it. I f e e l that it did something good to 
the greens . It is kind of hard to explain because we have eighteen greens and 
they are al l d i f ferent . They are al l constructed d i f f e rent ly and it is pretty 
hard to put a uni form est imate on the good that it did, but I f e e l in my own 
mind that it is doing a good job f o r us. This fa l l , a f ter the Walker Cup Tour -

• nament, we aer i f i ed with the one-half inch spoons and I added a yard and a 
quarter of paving sand. 

When we aer i f i ed this fa l l , we brought up a tremendous amount of this 
turface and it looked like it was in the same condition as it was when we put it 
in there. This has only been since last spring, but we did find an abundance of 
g rass roots in the a e r i f i e r holes. These holes we re also f i l l ed with this turface 
mater ia l . Our p rog ram now is to go in next spring, a e r i f y and add more 
turface, not as much as we did last spring. We think that if we continue this 
p rog ram fo r a per iod of three years we w i l l have enough of that stuff to loosen 
that soi l up and help us with our water condition. In addition to the turface ma-
ter ia l , the use of the newer and improved- type a e r i f i e r s is also helping to do 
a t e r r i f i c job f o r us in eliminating our l ayers . 

• 

When I f i r s t went to the Seattle Country Club seve ra l years ago you could 
take a plug out of these greens with a hole cutter and you could count the top 
dress ings . As a matter of fact, I found a layer of charcoal down along about 
six or six and one-half inches and I asked how it had gotten there. The p r e -
vious superintendent answered that he had top dressed these greens with char-
coal in 1921. You could actually count the top dress ings right up to the top. 
I r ea l l y be l i eve we have el iminated a lot in the last four years by constant a e r i -
fy ing and adding the mater ia ls such as tur face. They have done a real , good 
job f o r us. 





THE M A N A G E M E N T C H A L L E N G E 

Dr. Gene C. Nutter 

This is a fabulous age in which to l i ve . Recently, a comment on the in-
tr icate and expansive t ra f f i c -ways of a large West Coast city brought about the 
comment that ! ,it seems we are building wider and wider throughways on which 
to develop wider and wider t ra f f i c jams. " Another sign of the t imes was the 
humorous predict ion seen recent ly that for the coming winter season snow 
t ires would be available for lawn mowers . 

While in jest, such comments as the above r i se out of the f rame of 
thought provoked by this fabulous and challenging age. 

Golf course operations have also progressed into an era of fabulous 
changes and challenges. T ime w i l l not permi t detai led renumeration, but 
everyone c lose to golf is aware of the socio log ical , economic, and technolo-
g ica l changes in the game and in the discipl ines which se rv i c e gol f . 

One of the greatest challenges in golf is that which faces the golf course 
superintendent. It is these conditions and problems surrounding the golf 
superintendent which have inspired the topic of today's talk, "The Management 
Challenge. " 

What Is the Management Chal lenge? 

"The Management Chal lenge" is brought to l ight most quickly and most 
e f f e c t i v e l y by recent comments f r o m Mr . Herb Gra f f i s , Editor of Gol fdom 
magazine and noted man-about-gol f . These remarks we r e made at the May 

* 1961 meeting of the Miami Va l l ey Golf Course Superintendents Associat ion, 
and published in this Assoc iat ion 's o f f i c ia l bulletin, Divots. The essence of 
the remarks are as fo l lows: " . . . . The golf course superintendent is losing 
out because he is not more of a business man. . . . The consequence of this is 
that the golf superintendent is going to hold a position of secondary importance 
in the organization of the club's administration. . . . To move into the f i r s t 
echelon of administration it is necessary for the gol f superintendent to have a 
better knowledge of business principles so that total administrat ive duties can 
become his. Present ly the trend is toward a general manager to assume full 
control . . . . " 

Apparently education (in its presently recogn ized academic sense ) is 
not the answer to this problem. Recent comments f r o m Mar ion Mendenhall, 
outstanding superintendent at Kernwood Country Club and member of the 
Cincinnati Superintendents Associat ion, sustain this opinion and pointed out 
severa l cases where young men with univers i ty training have fa i led to assume 
the status in their pro fess ion that their training should have a f fo rded them. 
While genera l ly we l l schooled in tur fgrass technology, the co l lege trainees 
Mar ion r e f e r r e d to were obviously not given proper philosophy or adequate 
background in business management, public relat ions, and personal develop-
ment. This probiem is recogn ized by many univers i ty people and I note that 

Executive Director , Golf Course Superintendents Associat ion of 
Amer i ca , and Editor, The Golf Course Repor te r . 



your turf-training course at WSU includes work in economics, business man-
agement, and personnel management. 

In s imple terms, then, "The Management Chal lenge" threatens that 
superintendents must either W A K E UP OR BE S W A L L O W E D U P ! 

Golf Course Management Requirements 

To a r r i v e at the meat of this problem, let us r e v i ew the ma jo r golf 
course management requirements as l is ted in Table 1 which fo l lows: 

Table 1. Golf Course Management Requirements . 

1. Tur fg rass Technology 

The science of growing grass including knowledge of grasses , 
soi ls, nutrition and fert i l i zat ion, i rr igat ion, pest problems and 
control, etc. 

Knowledge of Golf Course Operations 

Knowledge of the game and of player requirements and 
act iv i t ies . 

3. Labor Management (Employee Re lat ions ) 

Worker training, job motivation, work execution, worker 
benefits and we l fa re , etc. 

4. Work Planning 

P r ob l em analysis, pro jec t planning, work supervision, r ev i ew 
of results, modi f icat ion and improvement of methods. 

5. Business Management 

Purchasing, recordkeeping, accounting, cost analysis, budgets, 
o f f i ce maintenance, and act iv i t ies . 

6. Public Relations and Persona l Improvement 

Membersh ip relat ions, employer relat ions, press and public 
relations, profess ional development, personal advancement. 

As we r ev i ew these six management requirements for successful golf 
course operation, we note that they can be grouped into three ma jor categories, 
as can the management operations of any enterpr ise whether it be a large 
corporat ion or a smal l business. These three categor ies are : 

A. Production Act iv i t i es 

1. Tur fg rass Technology 
2. Knowledge of Golf Course Operations 
3. Labor Management 



B. Administrat ive Act iv i t i es 

4. Work Planning 

5. Business Management 

C. Salesmanship (For the Superintendent--Public Re la t ions ) 

6. Public Relations and Persona l Improvement 
It should be noted that Pa r t C r e f e r s to sell ing the superintendent pro-

fess ional ly and personally, since the operations of a gol f course and the func-
tions of the superintendent deal with se rv i ces rather than a mater ia l product. 

Evaluation of Superintendents' Management Abi l i ty 

The object ive approach in tackling any problem is f i r s t to determine the 
present status. There fo re , it is necessary and wise for us to rev iew, on a 
countrywide basis, the current status of the superintendent's management 
abil ity. This is to cast no re f l ec t ion on individuals, but is intended to evaluate 
the pro fess ion as a whole in order to give a more object ive analysis and in-
sight of the problem. Only through such c r i t i ca l pro fess ional analysis can we 
determine the best approach for solving "the management chal lenge. " 

Table 2 g ives an est imate of the superintendent's management abil i ty in 
the three ma jor categor ies of golf course operation discussed above. These 
f igures are average est imates f r o m consulatation with tur fgrass special ists 
who are fami l ia r with golf course operations and superintendents' act iv i t ies 
across North Amer i ca . 

Table 2. Evaluation of Current Management Abi l i ty Among Golf Course 
Superintendents. 

Percentage est imate by var ious per formance l eve ls in three ma jo r manage-
ment categor ies . 

Management 
Category 

P e r f o rmance 
L e v e l 

Percentage 
Rating 

Percentage of Supt's 
Rating 

Fair to Exce l lent 

A. Production Exce l lent 
Good 
Fair 
Poor 

15% 
25% 

40 to 50% 
10 to 20% 

100% 

80 to 90% 

B. Administrat ion Exce l lent 
Good 
Fair 
Poor 

4 50 5% 
10% 

20 to 3 0% 
56 to 65% 

100% 

34 to 45% 

C. Selling Exce l lent 
Good 
Fa i r 
Poor 

1% 
4 to 5% 

15 to 20% 
74 to 8 0% 

100% 

20 to 26% 



This analysis would indicate that the superintendents, l ike the f a rmers , 
are heavy on the production side. Of course, this is not actually true, but this 
evaluation points up that the striking def ic iency in the sel l ing and administra-
tive aspects has placed many golf course operations and many golf superin-
tendents in the same marginal operations as many smal l farms in today's 
society and economy. 

Fortunately, however, gol f course work is in a more favorable position 
than smal l f a rm operations because of the growing interest in golf, and the 
increase in golf course fac i l i t i es . Another factor is the shortage of golf course 
superintendents brought about by re t i r ement of older men in the business and 
the re la t i ve ly scarce number of young men entering the profess ion. Were this 
not the case, many golf superintendents on the job today would be out of w o r k - -
at least until they accepted "the management cha l lenge" and improved their 
abi l i t ies in administrat ive and sel l ing aspects of golf course operation. If 
this analysis seems to be harsh, it is only because of the stark ser iousness of 
the problem at hand. It should undeniably and exp los ive ly point up to all super-
intendents "the management challenge. " 

The Order of Importance 

Table 1 brought out the six requirements of golf course management in 
order of emphasis given by today's superintendent. Now, having subjected 
ourse lves to a severe se l f -analys is , and having decided that there must be 
" some changes made, " let us decide the order of importance that should be 
placed on the six management requirements in Table 1, based on the p ro f es -
sional and personal need of today's ca ree r superintendents. A f t e r care fu l 
thought, the fol lowing order seems most log ica l : 

1. Business Management and Techniques 
2. Public Relations 
3. Work Planning 
4. Employee Relations and Labor Management 
5. Tur f g rass Technology 
6. Knowledge of Golf Course Operations 

This certa inly does not mean that tur fgrass technology should be cast 
aside and a new order of superintendents evo lved whose talents are p r imar i l y 
business management and public re lat ions. Such an approach in this day and 
age when tur fgrass technology is advancing so rapidly would be r idiculous. 
Superintendents cannot re lax their interest, their training, or their emphasis 
on turfgrass technology. Rather, superintendents must continue to place in-
creasing emphasis on the advancing technological f ront ier . However , they 
must begin additional training programs in the important aspects of adminis-
tration and public re lat ions. They must begin to "burn the night o i l " to catch 
up in these f ie lds of def ic iency if we are to avoid the threat to our profession, 
emphasized by Herb Gra f f i s in the opening remarks of this paper. 

Meeting the Management Challenge 

Now that we have talked about "the management challenge, " what can be 
done about i t? It would be both ridiculous and r emiss to discuss this problem 
without o f fer ing some possible solution. Ironical ly , it seems eas ier for me to 
present the solution than to create concern for the problem. 



The job of improving the superintendent's status in matters of business 
management and public relations r eso l ves into two approaches. 

The f i r s t involves SELF , or personal, improvement . The second deals 
with PROFESS IONAL concern and improvement . 

A. Self ( P e r sona l ) Improvement 

The reason it is so di f f icul t to a ler t and convince superintendents of "the 
management chal lenge" is that they have not been proper ly a ler t or recept ive 
to the problem. This di f f iculty str ikes at the heart of one of the rea l problems 
of adult training. An exce l lent ar t ic le in the March issue of Nation's Business 
discusses "Eight Steps to Better Training. " This exce l lent ar t ic le points out 

^ that be fore adults can be successful in training programs, they must f i r s t want 
to learn. Chi ldren can be induced to learn or master subjects in which they 
have no inherent interest because they respond to external compulsion such as 
the des i re for good grades or the dread of flunking. On the other hand, adults 
w i l l learn only when they have a strong inner motivat ion to develop a new ski l l 
or a particular type of knowledge. Their des i re can be awakened or stimulated 
by outside influence, but they can never be f o r ced to learn unless they want to. 

Secondly, the ar t ic le points out that adults w i l l l earn only what they fee l 
a need to learn. Children, for example, can be induced to learn a progress ion 
of more compl icated subjects as they advance along normal learning stages 
f r o m kindergarten through co l l ege . In many stages of this learning ladder, 
chi ldren have no appreciation of the relat ionship of a particular subject to 
their advanced courses or future ca r e e r s . However , they do learn as they 
progress because they are required to learn. An adult, on the contrary, must 
see an immediate relationship between the training suggested and the problems 
at hand. Being more practical , the adult mind expects immediate results . 

c The other steps in the important eight-point training p rog ram make ex-
cel lent reading. However, the two rev i ewed above indicate that we must f i r s t 
evaluate ourse lves cr i t ica l ly , understand the problem, then want ser ious ly to 
improve enough to sacr i f i c e time, e f for t , and money. The fol lowing are six 
steps for a designed se l f - improvement p rogram for gol f superintendents: 

1. Educational meet ings - short courses - seminars 

Fortunately, we now have avai lable across the continent many 
Chapter Associat ion meetings, state and reg ional tur fgrass 
conferences, in addition to national meetings such as the Annual 
International Tur fg rass Conference and Show sponsored by the 
Golf Course Superintendents Associat ion of Amer i ca . More 
and more of these educational meetings are beginning to o f f e r 
subjects on business management and personal improvement in 
addition to excel lent treatment of tur fgrass technology. 

2. Reading 

a. In order to keep abreast of the t imes it is essent ia l that all 
superintendents subscribe and thoroughly read al l magazines, 
newsletters, books, and per iodicals in the tur fgrass f ie ld. A 
r ev i ew of these publications is presented in the Educational 
M imeo "Ca r e e r s in Golf T u r f " published by the Golf Course 
Superintendents Assoc iat ion of A m e r i c a and avai lable on r e -
quest f r om the Headquarters Of f ice of GCSAA at no cost. 



b. Eve ry superintendent should read more business and public 
relat ions magazines such as U. S. Wor ld News, Nation1 s 
Business, Kipl inger Let ters , Harvard Business Rev iew, 
Fortune, The Quarter ly Rev i ew of Public Relat ions, etc. 

c. Further se l f - improvement comes f r o m reading more bpoks on 
humanities, philosophy, and economics . 

3. Greater e f f o r t on the job 

Work harder at developing and organizing the job. Don't be 
sat is f ied with your o f f ice , your l ibrary , your shop condition, 
your employee- tra in ing methods, your supervision, or any-
thing e lse about the job that you pe r f o rm. Such se l f - complacency 
leads to a ca r ee r rut and inef f ic ient use of our human r e s o u r c e s - -
A m e r i c a ' s most valued natural asset. 

4. Night school courses 

A lmos t any community in a lmost any section of the continent 
o f f e rs nig^it school training, either f r o m the loca l high school or 
the local co l lege, on such subjects as bookkeeping, accounting, 
typing, economics, salesmanship, and many other subjects im-
portant to administrat ive management and personal improvement . 

5. Dale Carnegie and Toastmasters 

Attend either the Dale Carnegie or Toastmasters courses on 
speech and personal development. * 

These personal training courses are perhaps the most f o rward 
steps in developing articulate and e f f ec t i ve abil i ty to se l l programs, ^ 
professions, and causes -- including se l f -advancement . An ex-
cel lent ar t ic le on this subject appears in the July issue of The 
Golf Course Repor te r . 

6. Winter School Courses 

Take leave and attend tur f -management school. More and more 
land-grant co l leges are now o f fer ing special schools in tur fgrass 
technology. As mentioned above, it is essent ia l that the p rog r es -
sive, modern, and e f f ec t i ve superintendent continue to master 
the basic aspects of tur fgrass sc ience. In addition, more and 
more of these schools are becoming aware of the other aspects 
of golf course management and are o f fer ing e lec t i ve courses in 
business management and personal advancement. Some of the 
important schools include Massachusetts State Univers i ty ; 
Pennsylvania State Univers i ty and Rutgers Univers i ty . Eve r y 
superintendent who has not enjoyed the benef i t of co l l ege training 
in tur fgrass management should consider arranging a leave of 
absence to attend one of these two-year winter schools. 

In addition to the two-year winter turf schools, many of the land-
grant co l l eges o f f e r f our -year courses in tur fgrass management 
leading to the Bachelor of Science degree in Agr icul ture with 
special izat ion in tur fgrass management. 



B. The Pro f ess iona l Improvement Aspect 

While personal improvement is the f i r s t step in ca r ee r advancement, a 
c lose second in importance is the aspect of pro fess ional concern and outlook. 
Superintendents must recognize that their pro fess ion w i l l advance only in pro-
portion to their personal interest and participation. The fol lowing four e l e -
ments are essential in a pro fess ional program: 

1. Build stronger local or chapter associat ion 

Men of a pro fess ion must meet per iod ica l ly on a loca l scene to 
discuss problems peculiar to their area. This is certa inly true 
among golf course superintendents because of the wide var iat ion 
they encounter in c l imate, soi ls, and geography. However , to be 
successful, these loca l chapters must be built f i r s t on educational 
strength, and second on fe l lowship maintenance. Many chapter 
associations r e so r t to cocktai l parties, dinner, and golf as their 
principal act iv i t ies . These groups w i l l r emain weak and uncertain 
until they r ea l i z e that education must become the theme of such 
meet ings. Fel lowship is important and essent ia l to group main-
tenance, but it must not become the p r imary object ive of chapter 
meet ings. 

2. Support and participate in the national front 

Many aspects of ca r ee r building require promotions on a national 
front. For example, superintendent publicity at national gol f 
tournaments is an e f f ec t i ve means of advancing the cause of the 
superintendent. This type of public relat ions is r e f e r r e d to among 
organizations as " image building. " It means placing the picture 
or the image of the Assoc iat ion be fo re the public on a wide scale . 
Certa inly there is pr ime need for such public relations by the gol f 
superintendents' profess ion. 

F r o m another viewpoint, a national organization, with more m e m -
bers and l a rge r operating fund, is in position to advance the pro-
fessional front, or image, of an organizat ion much more e f f e c t i v e l y 
than smal l groups working independently. A l so the pro fess ion can 
advance many more membersh ip s e r v i c es f r o m a strong national 
front than through l imi ted loca l resources and e f f o r t s . The Golf 
Course Superintendents Assoc iat ion of A m e r i c a is constantly 
str iv ing to advance the cause of the superintendent through national 
public relations, education, and pro fess ional programs. 

3. Respect and advancement of pro fess ional ethics 

Eve r y vocation and pro fess ion ca r r i e s with it certa in obligations 
to which its members must subscribe i f they are to work together 
in harmony for the individual and co l l ec t i ve good of their p ro f es -
sion. Such ethics emphasize the rights and importance of the in-
dividual, and the development of standards which advance the 
causes and benefits of membersh ip at large . The absence of such 
standards and discipl ine may result in chaos among pro fess ional 
workers and the undoing of the profess ion. 



4. Exer t pro fess ional influence loca l ly 

Eve ry superintendent has the opportunity and the obligation to 
exer t his pro fess ional influence in community problems. He 
should be a member of, and frequently address, loca l garden 
clubs. He should be of assistance (to a reasonable d eg r e e ) to the 
members of his club in matters of lawn and other turf problems. 
He should be a constant f r iend of the county agr icultural agent 
and active in exchanging information, and he should be we l l known 
as a tur fgrass authority by all local businessmen who deal with 
tur fgrass supplied and se rv i ces . 

To advance the cause of his pro fess ion he should be represented 
in loca l c iv ic clubs and should be we l l known to the loca l press . 
Act iv i t i es of this type w i l l advance his personal cause and build 
the image of his pro fess ion on the home front. 

Character is t ics of Management Talent 

You have heard it spoken that the most important e lement in manage-
ment involves the f i r s t three l e t t e r s - - M A N. No statement could be truer. 
Great organizations and great act iv i t ies center around the talents and abi l i t ies 
of individual men-- the leaders . 

In order to accept and to advance nthe management cha l l enge" it is 
necessary to r e v i ew and advance, in addition to pro fess ional requirements, 
personal character is t ics . The attached exe rc i se is designed to screen per -
sonal character is t ics for management abil ity. It is modi f i ed for this paper 
f r o m Harvard Business Rev i ew ' s survey on "developing management talent. " 
I challenge you to r ev i ew the two sets of character is t i cs in this table, com-
plete the exe rc i s e by fol lowing direct ions in the table, and then compare your 
answers with your own personal character is t i cs . It might be wise to place 
this table where you can r ev i ew it f requent ly- -perhaps da i l y - - in order to r e -
mind yourse l f that management talents and abi l i t ies involve many things above 
and beyond the immediate pro fess ional requirements of the job, including per -
sonal character is t i cs . 

If you would l ike to compare your answers to those dev ised by Harvard 
Business Rev iew, me r e l y drop a note to my o f f i ce requesting its summary of 
results. My address is : 

Golf Course Superintendents Assoc iat ion of A m e r i c a 
P. O. Box 1385 
Jacksonvil le Beach, F lor ida 

Thank you for allowing me to discuss with you "the management chal-
lenge. " 



SCREENING PERSONAL CHARACTERISTICS FOR MANAGEMENT ABILITY1 

1. Below are pairs of adj ectives which have been used to describe the kind of person who makes the best manage -
ment specialist or organization leader. Check the adjective in each pair which you think more important in 
developing management ability. 

a. f _J sociability 
J unassuming 

b. | | polished 
modest a 

"B 
"B 
"B 
f. n 

sincere 
cautious 

determined 
aggressive 

systematic 
assured 

entertaining 

1. 

B 
B 
B 
B 
B 

courageous 
ambitious 

capable 
dignified 

conservative 
kind 

sympathetic 
orderly 

resourceful 
serious 

o. B 
B 
B 

practical 
responsible 

forceful 
enterprising 

cheerful 
punctual 

v. • sharp-witted 
J respectable 

"B industrious 
accurate 

x. ( | independent 
attractive 

r. p i plain-spoken 
steady 

s. [ " I temperate 
painstaking 

J pleasant 

g. r j calm 
J energetic 

m.( | precise 
reserved 

n. | | smooth 
jolly 

• t. I I intelligent 

a considerate 

m B discreet 
civilized 

a 
"B 
"B 
B 
B 

aa, 

bb, 

tolerant 
careful 

deliberate 
popular 

patient 
good-natured 

foresighted 
stable 

2. Below are pairs of adjectives ordinarily describing undesirable characteristics of management leaders. Check 
the adjective in each pair which you consider least desirable. 

B dull 
sullen B 

b. P J cocky 
J distant 

c. I disorderly 
I anxious 

d. P J egotistical 
J commonplace 

B 

• i impatient 
J meddlesome 

f. I [excitable 
I opinionated 

retiring 
^J clumsy 

"B 
m-B 
"•B 

unfriendly 
dissatisfied 

unambitious 
hard 

willful 
carefree 

critical 
gloomy 

apathetic 
intolerant 

tense 
crafty 

solemn 
erratic 

B 
B 
B 
B 

argumentive 
careless 

forgetful 
outspoken 

reckless 
militant 

slow 
purposeless 

stingy 
bashful 

v. hazy 
| 1 rattlebrained 

w. sentimental 
I I loud 

x. ^rebellious 
~J daydreamer 

y. ^cynical 
placid 

z. • pessimistic 

u. 

Bmeek 
irritable 

Beasygoing 
self-satisfied 

J self-seeking 

aa# l _ j temperamental 
[Jtightfisted 

bb. L J shallow 
• s l y 

Modified for this paper from Harvard Business Review "Summary on Developing Management Talent." 





R E S E A R C H ON T U R F GRASS IN W E S T E R N W A S H I N G T O N 

Putting Green Fe r t i l i z a t i on T r i a l s 

Roy L . Goss * 

This expe r iment was init iated in 1960 to de te rmine the proper combina-
tion of n i trogen phosphorus and potass ium for putting g reens . The same 
scheduling and rate of f e r t i l i z a t i on has been f o l l owed for the y ea r s I960 and 
1961. Due to the high l e v e l of f e r t i l i t y of the so i l where this e xpe r imen t is 
being conducted, the d i f f e r ences in f e r t i l i z e r t rea tment a re not showing up as 
fast as w e r e expected. Howeve r , some d i f f e r ences a re apparent at this t ime 
and are indicated in the fo l lowing table. The table r epresen ts an ave rage of 
three rat ings taken throughout 1961. Three c r i t e r i a w e r e used in evaluating 
these plots, namely, c o l o r , density, and the amount of Ophiobolus patch. The 
f i r s t f i gure indicates co lo r , the second f i gure density, and the f i gure fo l lowing 
the dash is the percentage of the total plot a rea a f f e c t ed by d isease . The r e a -
son for making a d isease evaluat ion at this t ime is because it is f e l t that nu-
tr i t ion plays an important r o l e in the deve lopment of d isease . 

Tab le 1. F e r t i l i z e r E f f e c t s on Color Density - D i s eas e 0 on Putting Green Tur f . 

T r ea tmen t A v e r a g e Co l o r 3 - /Dens i t y^ - -D i sease 0 

N P K 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9-
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 

20 0 
20 4 
20 4 
20 4 

20 0 
20 0 
12 0 
12 0 
12 0 
12 4 
12 4 
12 4 
6 0 
6 0 
6 0 
6 4 
6 4 
6 4 

Check 
4 
8 
0 
4 
8 
0 
4 
8 
0 
4 
8 
0 
4 
8 

0 
0 
4 
8 

9 / 1 0 - 3 
9 / 1 0 - 3 
9 / 1 0 - 2 

10/10 - 2 
7 / 1 0 - 3 
8 / 1 0 - 2 
9 / 1 0 - 3 
9/10 - 1 
9/10 - 1 

10/10 - 1 
10/10 - 2 
10/10 - 1 
9/10 - 1 
8 / 1 0 - 2 
7/10 - 1 
7/10 - 1 
8 / 1 0 - 2 
7/10 - 1 
8 / 1 0 - 3 

a Co lo r Rated 1 - 10. Rating of 10 = best . 

b Density Rated 1 - 10. Rating of 10 is best . 

c D isease ( es t imated in per cent of plot c o v e r e d ) is 
Ophiobolus g ramin is (ophiobolus patch). 

Ass is tant Ag ronomis t , Wes t e rn Washington Expe r imen t Station, 
Puyallup, Washington. 



F r o m the table it is apparent that f e r t i l i z e r treatment apparently has not 
a f f ec ted the density of the turf. In all cases the density was rated as 10, 
which is the highest rating. However , the color va r i ed f r o m a range of 7 to 
10, 7 being the poorest color and 10 being the best. F r o m the table it is seen 
that plots number 4, 10, 11, and 12 have the best combination of co lor , den-
sity, and lack of d isease. It is interesting to note that plots fal l ing in the 
intermediate nitrogen range, namely 12 pounds per thousand square fee t per 
season, had more plots in the high rating area than those with the high nitro-
gen (20 pounds N per thousand per season). This tends to indicate that some 
problems are occurr ing in the high nitrogen plots to keep the quality of turf 
down. These data tend to indicate that perhaps 12 pounds of nitrogen per 
thousand square feet per season may produce turf with f ewer problems than 
when we go to considerably higher rates. 

It was interesting to note that in the f i r s t part of the season ( ear ly spr ing) 
that the plots with the high nitrogen applications appeared the best. By mid-
season, however, the medium range of nitrogen (12 pounds N per thousand per 
season) was showing the best. In September, plots rece iv ing six pounds of 
nitrogen per thousand square fee t for the season had as des irable an appear-
ance as the other plots. It is not fe l t that this is representat ive of what could 
be expected in all cases . Perhaps the reason for this d i f f e rence is that some 
injury was sustained by the higher nitrogen plots, due to f e r t i l i z e r treatments 
during the hot weather. 

The E f f e c t of Fe r t i l i z e r Treatment on Ophiobolus Patch 

In all cases, plots rece iv ing high nitrogen also su f fe red most s eve re l y 
f r o m ophiobolus patch. This fo l lows the general pattern as repor ted prev i -
ously by Dr. C. J. Gould in other disease investigations. It does appear, 
however, that phosphorus or potassium is having any a f f ec t upon the develop-
ment of this disease. Some of the plots have high disease incidence whether 
they contain phosphorus alone, potassium alone, or phosphorus and potassium 
in combination. 

It is interesting to note that many of the plots rece iv ing potassium during 
the hotter months were badly injured. The most seve re injury occurred when 
potassium and nitrogen we re in combination. High nitrogen alone caused 
l i tt le or no burning, hence the burning was attributed a lmost ent i re ly to the 
potash. F r o m the results repor ted here, it should become obvious that potash 
applications should be held to a minimum during the hottest part of the g row-
ing season. Since the potash produced only a super f ic ia l burn, the plots did 
r ecove r rather quickly. Potash can be safe ly applied during the hotter part of 
the growing season if overcas t or cool days are se lected for application. 
Washing the grass blades thoroughly is also important to prevent this potash 
burn. 

The E f f e c t of F e r t i l i z e r Treatment on Root Y ie lds of Putting Turf 

Since the roots are equally as important as the tops of the grass, one 
sample 4 inches in diameter and 8 inches deep was r emoved f r o m the center 
of each of the plots to determine this e f f ec t . In r e f e r r i ng to the table below, 
severa l conclusions can be drawn: 



Table 2. 

N P K Mean Root 

1. 20 0 0 1. 70 
2. 20 4 0 1. 62 
3. 20 4 4 1. 70 
4. 20 4 8 1. 55 
5. Check *2. 54 
6. 20 0 4 1. 87 
7. 20 0 8 *2. 36 

8. 12 0 0 2. 38 
9. 12 0 4 2. 08 

10. 12 0 8 *3. 12 
11. 12 4 0 1. 55 
12. 12 4 4 2. 11 
13. 12 4 8 2. 37 
14. 6 0 0 1. 94 
15. 6 0 4 *2. 82 
16. 6 0 8 *2. 76 
17. 6 4 0 1. 78 
18. 6 4 4 2. 14 
19. 6 4 8 2. 31 

Grand Mean = 2. 14 

P l o t s ) 

Note f r om the table that the highest root y ie lds f r o m the plots rece iv ing 
high nitrogen were f r o m plots rece iv ing potassium. By observ ing the remain-
der of the plots it can be found that the highest root y ie lds w e r e f r o m plots r e -
ceiving potassium. Further, it can be found that the lowest root y ie lds we re 
f r o m plots rece iv ing phosphorus and no potassium. 

These exper iments w i l l be continued and other data w i l l be co l lec ted in 
1962. 

Poa Annual Control Investigations 

With the exception of crab grass, Poa annua has probably been invest i -
gated just about as much as any other tur fgrass weed. Because of the many 
problems associated with this plant, it is a v e r y poor turf where extensive 
t ra f f i c occurs. 

A plastic a i r -supported greenhouse, which is being ca l led the bubble 
house, was constructed at the Western Washington Exper iment Station in 
February 1961. This house is approximate ly 20 feet wide by 100 feet long. 
The house was designed by the Agr icul tura l Engineering Department of WSU, 
by Mr . Walter Matson. The funds for construction of this house we re pro-
v ided in the most part by the Diamond Alkal i Company and further supported 
by the Northwest Turf Associat ion. The r esearch which brought about the de-
sign and construction of this house was sponsored by grants f r o m the Washing-
ton F a r m Elec t r i f i ca t ion Commit tee . This house was built spec i f i ca l l y for 
turfgrass r esea rch and pr imar i l y at this t ime for investigation of Poa £nnua 
control . Fourteen d i f f erent treatments we re applied to bare soi l in March 
1961 in an e f f o r t p re - emergen t l y to control annual blue grass . A f t e r the 
chemicals we re applied to the soil, per iodic smal l plot seedings we re made 



into each of the treated plots to determine the length of t ime these mater ia ls 
we r e e f f ec t i ve in keeping down germination. 

Of the mater ia ls tested, six of these appeared to be worthy of further 
testing. Of these six mater ia ls , both Dacthal and Zytron, which are good 
crab grass p r e - emergen t herbicides, showed up v e r y good for the purpose of 
p r e - emergence control of Poa annua. 

These tr ia ls w i l l be continued again this fa l l and winter, and the best of 
the mater ia ls w i l l be tested for phytoxicity under f i e ld conditions in the spring 
of 1962. If these mater ia ls prove to be e f f ec t i ve in p r e - emergence control 
and have a low order of phytoxicity, a p rog ram or schedule w i l l be worked out 
for the application of these mater ia ls to old exist ing Poa annua-infested turf 
and also for applications to clean bent grass turf. 

Root Growth Investigations 

In an e f f o r t to determine if cer ta in mater ia ls would increase the root 
growth of tur fgrasses , espec ia l ly during the season when the roots are needed 
the most (during w a r m summer months), an exper iment was designed and 
initiated at the Overlake Golf and Country Club. A grant of $500 was provided 
by the Golf Course Superintendents Assocat ion of A m e r i c a Research and 
Scholarship Fund for these investigations. Jim, Bauman, current ly attending 
Washington State Univers i ty as the f i r s t tur fgrass management major , ass isted 
in conducting this exper iment. Twe lve d i f f e rent mater ia ls at d i f f er ing concen-
trations we re randomized and repl icated four t imes on a pract ice putting green 
at the Overlake Country Club. These mater ia ls included two wetting agents, 
namely, Aquagro, Propen, and severa l of the v i tamins, as fo l lows: Vi tamin 
B , thiamin, pyridoxin, niacin, and a combination of the four. Urease, 
Indole acetic acid, a hormone solution ca l led Hormex, and a treated ammonium 
sulphate f e r t i l i z e r we re used in these tests. 

The reason for testing these var ious vitamins, hormones, and sugar 
compounds is that if a greater root system can be developed, more of the soi l 
pro f i l e can be used for obtaining nutrients and water during summer stress 
per iods. Also, during the hottest part of the summer, resp irat ion rates go 
up quite high. It is conceivalble that insuf f ic ient food r e s e r v e s can be pro-
duced to maintain healthy, active growth within the plant; hence, the reason 
for applications of sugar. 

Br i e f l y , the four mater ia ls applied apparently produced turf having 
longer - than-average roots. The average root length at the t ime the test was 
made was 4. 15 inches deep for al l treatments. Sugar increased the root 
length by a lmost 1 inch. Vi tamin B 1 2 increased root length sl ightly more than 
the average . Pyr idox in (Vi tamin B ° ) increased root length by about 3/4 of an 
inch. And, f inally, a four-way mix of all v i tamins increased root length by 
approximate ly 3/10 of an inch. 

F r o m these conclusions, it is obvious there are no dramatic increases 
in root length f r o m any of these mater ia ls ; however, even this much increase 
could be ex t r eme ly important under certain stress conditions. F r o m the in-
format ion gained f r o m this investigation, further tr ia ls w i l l be initiated on 
d i f f e rent soi l types to determine if such treatments are pract ical . 



Lawn Tur fg rass Investigations 

Two l eve ls of nitrogen (4 and 8 pounds per thousand square fee t per sea-
son, 0 and 4 pounds of phosphorus, and 4 and 8 pounds of potassium per thous-
and square feet per season) have been used ain all combinations to y i e ld f e r t i -
l i z e r plots on these lawn grasses . The main f e r t i l i z e r plot being 7 feet by 20 
feet, it was divided in half and each half of the plot is being cut at tjvo d i f f e rent 
heighths. The high cut is l j inches and the low cut is 3/4 inch. By dividing 
the plots thus, determinations can be made as to the e f f e c t of f e r t i l i ty t reat-
ment on these grasses and the interaction of cutting height and fe r t i l i t y l eve l . 

Even though this terminates the second year of f e r t i l i z e r applications, 
only minor d i f f e rences appear between the plots in the 4- and 8-pound nitrogen 
l eve l . The higher nitrogen l e ve l is def inite ly better than the low leve l , but no 
apparent d i f f e rences exist between the phosphate and potash treatments. P e r -
haps the reason for this is that the native soi ls, where this exper iment is es -
tablished, are f e r t i l e and have good productive capacit ies . 

The E f f e c t of Fer t i l i t y on Weed Invasion 

In recording data f r om the plots, it was interest ing to note that plots r e -
ceiving the low l e ve l of nitrogen contained on an average 18 more weeds per 
plot than the plots rece iv ing high nitrogen without r ega rd to the l e ve l of phos-
phate and potash. This was so for the plots rece iv ing the high cut. For plots 
rece iv ing low cutting the average number of weeds present for the high-nitrogen 
treatment was f ive weeds per plot. The average number of weeds present on 
plots rece iv ing low nitrogen for the low-cutting treatment was 14 weeds per 
plot. The conclusion can obviously be made then that at this stage of growth 
weeds can be control led, at least in part, with a good nitrogen fer t i l i za t ion 
program. It is signif icant also to point out that the check plots rece iv ing no 
nitrogen phosphorus nor potassium had an average of 3 0 weeds per plot. This 
leaves l i tt le doubt then as to the e f f e c t of a good fer t i l i za t ion p rog ram on weed 
e s tabli s hme nt. 

The E f f e c t of Cutting Height on Weed Invasion 

Various invest igators have reported in the l i terature for some time on 
the e f f ec ts of cutting heights on weed development and invasion. Most of the 
invest igators previously have reported that low cutting heights usually result 
in higher weed populations. At this t ime these results have not occurred at 
this location. By comparing the high cut with the low cut, when both r ece i v ed 
high nitrogen leve ls , it can be seen that the high-cut plots have an average of 
about nine weeds per plot as compared to about six weeds per plot for the low-
cut treatment. A lmos t identical proportions we r e maintained in the plots r e -
ceiv ing low-ni t rogen treatment when comparing high with low cutting, the only 
d i f f e rence here being that low-ni t rogen treatment a l lowed a greater weed in-
vasion. 

The measurement of thatch was not attempted this year , but w i l l be an 
important phase of the study in the fol lowing year . A t the present time, im-
portant d i f f e rences exist between the amount of thatch format ion in comparing 
3/4 with l j inch cutting heighths. The high cutting is producing a serious 
thatch problem which w i l l require vert-cutt ing, power raking, or some means 
of thatch remova l in the near future. The low-cut (3/4 inch) plots are in 



exce l lent condition insofar as thatch format ion is concerned. A technique w i l l 
be developed for accurately measuring and report ing this thatch in the fo l low-
ing year . 

F r o m the table fol lowing, it can be observed that treatment No. 6, 8 
pounds of nitrogen, no phosphorus, and 8 pounds of potash, produced turf with 
fewest numbers of weeds. 

Table 3. F e r t i l i z e r and Cutting E f f ec ts on Weed Invasion in Lawn Turf 

Ave rage No. Weeds/P lo t 
Treatment High Cut ( l j M ) Low Cut (3/4" ) 

N. P. K. 

1. 8 0 0 11 8 
2. 8 4 0 10 7 
3. 8 4 4 9 6 
4. 8 4 8 8 7 
5. 8 0 4 8 9 
6. 8 0 8 6 4 
7. 4 0 0 13 11 
8. 4 4 0 13 10 
9. 4 4 4 13 9 

10. 4 4 8 15 11 
11. 4 0 4 12 13 
12. 4 0 8 15 15 
13. 0 0 0 32 32 

Note: Numbers under Treatment r e f e r to lbs. of avai lable nitrogen, 
phosphorus and potassium applied per 1, 000 sq. ft. per season 
divided into monthly applications. 

Fumigation Investigations 

Many of the problems associated with tur fgrass management are di-
rec t ly re lated to weedy or trashy soi l at the time that the tur fgrasses are es -
tablished. Some weeds, due to their highly spec ia l i zed nature, w i l l not only 
compete with our desirable turfgras ses, but in many instances w i l l complete ly 
o v e r - r i d e them and eventually dominate the stand. The number one enemy to-
day, of course, is Poa annua. Other weeds, such as mouse ear chickweed, 
dandelion, plantion, pearlwort , ve l ve tg rass , watergrass , dog fennel, pine-
apple weed, and many others, can be serious when grasses are in the seedling 
stage. These weeds all grow just as fast or faster than the tur fgrasses . 

In order to start a turf planting and maintain its pure botanical compo-
sition, it is necessary to e l iminate as many of these weeds as possible be fore 
trying to establ ish a tur fgrass . I f ee l that one of the greatest problems facing 
us in the control of Poa annua today is the fact that this grass becomes estab-
l ished at the time that the desirable bentgrasses are getting their start. When-
ever desirable g rasses are lost by disease, then we also have good avenues of 
establ ishment of Poa annua. 

One thing is certa in and that is, if we have a clean seedbed in the be-
ginning, we w i l l g ive our desirable tur fgrasses the best possible chance for 



surv iva l and per forming proper ly . Since I have prev iously repor ted on fumi-
gants and their use, this repor t w i l l be l imi ted to report ing on the use of new 
fumigants and a br ie f summary of the old ones. 

Table 4. 

P e r cent weed control 
Mater ia l Pounds per 1000 Sq. ft. Ave rage of 4 repl icat ions 

Vo r l e x 3 qts. 10% 
Vo r l e x 4 qts. 90% 
Vapam 10 qts 75% 
Telone 200 pounds per A. 76% 
Cyanamid 70 pounds per 1000 98% 
Tr i zone 200 pounds per acre 100% 

The soi l moisture at the time of application of these fumigants was at 
f i e ld capacity. The Tr izone, being a gas, was in jected into the ground and 
the plots we re simultaneously cove red with a polyethelyne tarp by means of a 
mechanical tarp layer . Vo r l e x and Vapam, both being liquids, we re applied 
to the soil, Vo r l e x by way of chise led injector , and Vapam by means of spr in-
kler can. A water seal of j to 1 inch of water should be applied to both of 
these mater ia ls fol lowing their so i l application. In the ear l y test in May i r r i -
gation water was not available, there fore , plots we r e re -es tab l i shed in August 
and were sealed with water . The percentage weed control in the re tes t with 
water seal was signif icant. The V o r l e x treated plots increased their weed 
control to 95 per cent and Vapam increased up to 98 per cent control . It is 
obvious then that water sealing with these two mater ia ls is ex t r eme ly impor -
tant. 

The conclusions can be drawn f r o m this s e r i e s of tests that Tr i zone , 
Vor lex , Vapam, and Cyanamid w i l l g ive exce l lent weed control if used accord-
ing to manufacturers ' speci f icat ions. In using fumigants pr ior to tur fgrass 
planting two simple precautions must be taken. The soi l temperature must be 
high enough (50 degrees or m o r e ) for normal plant growth. The soi l moisture 
should be at f i e ld capacity and should be maintained at f i e ld capacity during the 
fumigation period. And f inal ly most of the fumigants should be al lowed 10 days 
to three weeks to f inish their fumigation action with the exception of the gases 
such as Tr i zone and Methyl Bromide . In the latter part of the fumigation per i -
od the soi l should be r e s t i r r ed and al lowed a short aerat ion per iod be fore 
planting. Just r emember that until better control for some of the weed tests 
in tur fgrass plantings comes along, the fumigants w i l l aid great ly in maintain-
ing clean conditions. 

Compaction Studies 

As e ve r y turf manager knows, compaction is a deadly enemy to turf-
g rasses . With the average soil, the greater the amount of t ra f f i c the greater 
the compaction imparted to the soi l . Due to the eve r - inc reas ing demand for 
play areas such as play f ie lds, athletic f ie lds, and gol f courses, the problem 
of compaction is becoming more severe . The e f f ec ts of compaction are more 
noticeable even in areas where ra in fa l l is the highest during the use season. 

In most areas golf course putting greens, part icular ly, get some respite 
f r o m compaction during the late fall , winter, and v e r y ear l y spring months. 



During the winter months, on golf courses west of the Cascade Mountains, play-
continues normal ly unless unusual cold conditions force discontinuance of play. 
This ordinar i ly does not occur, but if so, for only br i e f per iods. 

Even though soils are compacted at al l t imes of the year , coastal golf 
courses r e ce i v e the additional three or four months compaction that other golf 
courses do not exper ience . Compaction can occur at any t ime when the soi l 
moisture is suf f ic ient so that the soils are plastic. This condition exists at al l 
t imes during the playing season when i r r igat ion and/or ra infa l l is suf f ic ient for 
normal growth of tur fgrasses . 

Soil compaction can be blamed on seve ra l factors . Among them are the 
fo l lowing: (1 ) excess ive clay content, (2) excess i ve si l t content, (3 ) excess i ve 
v e r y fine sand part ic les, (4 ) any combination of the three, (5 ) excess i ve mo i s -
ture, and (6 ) extensive use of tur fgrass areas while the moisture content of 
the soi l is above f ie ld capacity. 

Surely, i f al l of these above factors ex isted in any one soi l area, trouble 
would certa inly ensue. Even so, many of these factors do occur in the same 
area and certainly all of them occur over a wide area. 

In order to determine the amount of t ra f f i c necessary to induce certa in 
degrees of compaction and also to determine the best way of el iminating this 
compaction, an exper iment was designed at the Western Washington Exper i -
ment Station for this study. A compaction machine was built to simulate com-
paction induced by foot t ra f f i c . This machine has 16 feet which actually walk 
on the tur fgrass, and a des i red amount of t ra f f i c can be imposed on the turf 
area with l itt le expenditure of time and labor. This machine was built by Mr . 
Ed Jennings, a mechanic at the Overlake Golf and Country Club. The funds 
for purchasing the basic machine and for construction of the compaction ma-
chine were furnished as a grant f r o m the Aero- thatch Company of Rahway, 
New Jersey . 

A f t e r the machine was tested on site and determined to be sat is factory 
in operation, it was turned over to Mr . J. Roberts and Mr . J. B. Simpson of 
the Agr icul tura l Engineering Department of WSU to determine the actual com-
pacting fo rce . Their findings were as fo l lows: The unit pressure of a 180-
pound man walking was approximately eight pounds per square inch. The unit 
pressure of the compaction machine, when operating, was 11. 1 pounds per 
square inch. This indicates, then, that the compaction machine was exert ing 
a f o rce a l itt le in excess of a man 180 pounds of weight. This d i f f e rence could 
be made up by using a shoe with approximately three square inches more of 
surface. 

The exper imental putting green at the Exper iment Station was divided 
into four strips of ten fee t each. The compaction machine was run the length 
of the putting green over three of these str ips. Strip number 1 r e ce i v ed 100 
rounds of t ra f f i c daily, str ip number two, 200 rounds daily, str ip number 
three, 3 00 rounds daily, and str ip number 4 r e c e i v ed no t ra f f i c . Since the 
green is approximately 48 feet long, it was divided into four repl icat ions of 
12 fee t each. Each repl icat ion was further subdivided into three str ips of 
four feet each. Ve r t i ca l to the direct ion of the compaction, these four foot 
strips we r e treated as fo l lows: Strip number 1 was treated to the maximum 
depth with the Aero- thatch machine. Strip number 2 was ae ro f i ed with a 
Ryan Greens Ae ro f i e r , and str ip number 3 r e ce i v ed no aerof icat ion. The 
aero f icat ion treatment was pract iced three t imes throughout the year with the 



compaction being induced daily, with the exception of a br ie f per iod when ex-
cess ive ra infa l l made the surface too wet. 

In order to determine the degree of compaction, water inf i l trat ion tests 
were run in an e f f o r t to secure accurate measurements . Due to problems 
existing which cannot be eas i ly control led, this system is di f f icult to adapt to 
f i e ld conditions. Minor var iat ions in soi ls w i l l produce serious d i f f e rences in 
results of inf i l trat ion. However , some useful data were gained f r o m these in-
f i l trat ion studies. The area rece iv ing 100 rounds of t ra f f i c daily, r egard less 
of the mechanical treatment, accepted f ive cent imeters of water f r o m the I2 
inch glass tube per minute on the average . The str ip rece iv ing 200 rounds of 
t ra f f i c daily accepted an average of four cent imeters of water per minute. The 
str ip rece iv ing 3 00 rounds of t ra f f ic daily accepted less than 2. 5 cent imeters 
of water per minute, and the str ip rece iv ing no compaction accepted approxi-
mately 4. 5 cent imeters of water per minute. 

The average inf i l trat ion rate of water assessed to the e f f e c t of the ma-
chines which are designed to r e l i e ve compaction was approximately the same 
in the case of the Aero-thatch and the Greens A i r A e r o f i e r . Both machines, 
however, increased the inf i l trat ion rate considerably over the checked area 
where no re l i e f f r o m compaction was given. 

F r o m the data indicated, it is obvious, of course, that the more t ra f f i c 
over a given area, the s lower w i l l be the inf i l trat ion rate of the water . There 
is one confusing factor here, however, and that is that the area rece iv ing no 
compaction accepted water at approximately the same rate as the area r e c e i v -
ing 100 rounds of t ra f f i c daily. Upon c lose examination of the areas, it was 
found that the area not being compacted had extensive thatch formation, as 
compared to l itt le or no thatch formation on the other plots. This is an ex-
t r eme ly important factor and se rves as a part ial explanation as to why golf 
courses in western Washington cannot get suf f ic ient thatch to produce a good 
playing mat. 

Further conclusions f r o m this exper iment may be drawn that the more 
the winter t ra f f i c on play areas, the more damaging it is to both the grass and 
the soi l . This t ra f f i c should be routed to other areas, or e l iminated during 
the per iod of the year when the growth is the s lowest and the soi l is the wettest. 

Further studies are being conducted along this l ine with d i f f e rent soi l 
mixtures . 

Surfactant Investigations 

According to Webster ' s dictionary, surface tension can be defined as 
"that property, due to molecular forces , by which the surface f i lm of al l l iq -
uids tends to take a f o rm having the least super f ic ia l area. " When water is 
subjected to considerable tension, the angle of contact between the water drop-
let and the surface becomes v e r y steep, or in other words, has v e r y l i tt le 
contact with the surface. When the tension is r e l i e v ed at the inter face between 
the water droplet and the mater ia l on which it is rest ing, the droplet becomes 
flattened and has considerably more area in contact with the contacting media. 
Any method by which this tension can be reduced can be t e rmed a surfactant. 

The surfactants that w i l l be discussed at this t ime are chemical wetting 
agents that due to their action upon these water droplets reduce the surface 



tension and cause a flattening of the water droplet, ul t imately making better 
contact between the water droplet and the surface. 

The need for surfactants or wetting agents has been constantly with us, 
part icular ly during the summer period. In prolonged periods of hot, dry 
weather, surface tension builds up quite high on grassy sur faces and on soi l 
sur faces . Because of this high tension, water tends to run off of the surface 
or remain as individual droplets rather than trying to seek entrance into the 
soi l or grass . The steeper the slopes, the more pronounced the run-of f e f f ec t . 
Even in areas which appear flat, minor var iat ions in elevat ion on the surface 
w i l l occur. Small isolated areas that are only sl ightly higher than the surround-
ing area may not r e ce i v e any water at al l even though ample i r r igat ions are 
being pract iced. This has been one of the most common problems in the 
Pac i f i c Northwest during the summer months on both home lawns and putting 
greens. Fa irways, of course, are constantly bothered with this problem, 
part icular ly where a number of ro l l s and mounds occur. 

Many wetting agents have been avai lable for s eve ra l years to help com-
bat this problem of dry spots. Most of the best wetting agents are al l of the 
chemical composit ion of non-ionic organic. This means that not being ionic, 
they w i l l enter into no chemical react ion with the soi l and w i l l produce no 
chemical or physical structural changes. And being organic, they w i l l break 
down or be converted to harmless products in the soi l . These are the des i r -
able wetting agents, and those which contain ionic fract ions, such as sodium 
salts, should be avoided if at al l possible. In an e f f o r t to determine how 
pract ical and prof i table it would be to use wetting for the r e l i e f of dry spots 
and better inf i l trat ion and penetration of water, two identical exper iments 
we r e establ ished on the Olympia Country Club and the Tacoma Country Club. 
Olympia Country Club has exper ienced considerable trouble with water pene-
tration on putting greens that we re only two years old. Even though thatch 
formations were of no signi f icance, water was entering the surface v e r y un-
evenly over the entire putting green, leaving a great many dry spots. At the 
Tacoma Country Club, the conditions was s imi lar , but not near ly so seve re . 
The ma jo r d i f f e rence in the management pract ices between these two exper i -
ments was that the putting green at Olympia had not been aer i f i ed , and the 
putting green at Tacoma had been ae r i f i ed with a Greensa i re a e r i f i e r . In this 
manner, we were able to get information on the e f f ec ts of wetting agents on 
both ae r i f i ed and non-aer i f i ed putting greens. Only two mater ia ls we r e t r ied 
in both of these exper iments, however, d i f f e rent dates of application w e r e 
tested. Propen, a surfactant produced by the P r o c e s s Chemica l Company, 
was applied at three ounces per 1000 square feet, and Aqua-grow, manufac-
tured by the Aquatrols Corporat ion of Amer i ca , was applied at eight ounces per 
1000 square feet. Both of these rates were recommended by the manufacturers. 
Both mater ia ls we r e applied at the concentration indicated above once per sea-
son, twice per season, and e v e r y three weeks. Check plots we re maintained 
for comparison. 

In order to evaluate the e f f ec t i veness of these wetting agents in reducing 
dry spots or increasing the inf i l trat ion of water, the numbers of dry spots 
found in the plots at the time of the third application we r e used to evaluate this 
e f f ec t i veness . These dry spots va r i ed in s ize f r o m six inches in diameter up 
to eighteen inches. Visual examination was all that was necessary to make 
this determination. However , severa l spots we re plugged to v e r i f y v isual 
examination. The table below w i l l indicate the e f f ec t i veness produced by these 
wetting agents. 



Table 5. Wetting Agents - Olympia. 

Numbers of Dry Spots 

Rep. I Rep. I I Rep. I l l Rep. IV Avg . No. Dry Spots 

Propen 1 6 1 10 10 7 
Propen 2 1 9 5 8 6 
Propen 3 wks 2 8 3 5 4 
Aqua Gro - 2 0 1 0 2 1 
Aqua Gro - 3 0 0 0 0 0 
Check - 6 5 6 10 7 

Since v e r y few dry spots developed on the putting green at Tacoma due 
to thorough aer i f icat ion, no individual plot data we re taken. F r o m the data 
obtained above at Olympia, it is obvious that dry spots can be e l iminated by 
the use of these wetting agents. They are easy to apply and, f r o m what is 
known today, are harmless additives to the soi l . 

One important factor which should be considered in the use of surfactants 
is that the total water application for the summer may be considerably reduced. 
The important thing here is that we quite often i r r i ga te the total surface only 
to accommodate a hal f -dozen dry spots over the area. If we can induce these 
dry spots to take water, then we may be able to extend the i r r i ga t ion per iod 
unless other serious soi l restr ic t ions occur in these dry spots. Not only w i l l 
we save in application of water, but in hand labor which is involved somet imes 
in hand water ing these dry spots. We w i l l a lso be able to save in fert i l i zat ion, 
part icular ly nitrogen. By attempting to i r r i ga te these greens or other turf 
areas uni formly, we w i l l not be leaching so much nitrogen out of the surface. 

More investigations w i l l be made on these surfactants in the near future 
to determine if prolonged use w i l l cause hydrophobic e f f ec ts or any other 
detr imental e f f ec ts to tur fgrasses . 





M A N A G E M E N T OF A T H L E T I C A N D P L A Y I N G FIELDS 

Norman Goetze* 

The production of high-quality turf for playgrounds and athletic areas in-
vo lves the same principles used in al l other turf areas . Many t imes these 
principles must be used in pract ices d i f f erent ly because of the unique demands 
of this type of turf. This discussion w i l l outline some of the alterations in 
management pract ices adopted for athletic turf production. 

At many institutions, the supervis ion responsib i l i t ies have not been 
c l ear l y delineated. Management decisions under these conditions are far too 
often based on personal i t ies and pol it ics. High-quality turf r a r e l y results 
f r om disorganized supervision. General ly, when management is c l ea r l y in 
the hands of one individual, the quality of turf is much higher. There is l i tt le 
need for the agronomic phases of athletic turf management until the super-
v is ion has been delegated to one individual. 

Mowing 

Height of mowing is not too important, but is determined by the type of 
grass and its use. Frequency of mowing should be fa i r l y constant throughout 
the year , whether the turf is being used or not. A l lowing tall growth of foot-
ball turf during summer and returning to a short mowing height in the fa l l 
weakens the root system and the stand is more eas i ly in jured by heavy t ra f f i c . 
Bentgrass should be mowed at 3/4 inches, b luegrasses and fine fescues at la 
inches, and tall fescue at 2 inches or more . 

Watering 

Since grass roots are ult imately distributed in the soi l where moisture 
is avai lable, deeper root penetration can be obtained by thorough i r r iga t ion to 
a depth of eight inches or more . This w i l l reduce the number of i r r igat ions 
required, prevent surface compaction, and improve water e f f i c i ency while 
producing a s t ronger - roo ted turf. I r r igat ion should be completed at least six 
hours be fore use on sandy soils and at least two days be fore use on heavy clay 
soi ls to al low the surface to dry to prevent compaction. 

Fer t i l i za t ion 

Heavy use of nitrogen f e r t i l i z e r s should be avoided just pr ior to and 
during periods of heavy use, since nitrogen causes a succulent top growth 
more susceptible to mechanical damage and res t r i c t s root growth. Athletic 
areas used for summer sports should be f e r t i l i z ed in fa l l and spring. Foot-
ball f ie lds should be f e r t i l i z ed in late spring and m id - summer . The ro le of 
phosphorus, potash, sulfur, and other nutrients for athletic turf has not been 
studied in research . Consequently they should be used as in other turf g row-
ing on s imi lar soi l conditions. 

Extension F a r m Crops Special ist, Oregon State Universi ty , Corva l l i s , 
Oregon. 



Soil Compaction 

Since most athletic events are conducted on a calendar basis i r r espec t i ve 
of weather conditions, heavy use is often exper ienced during rainy weather. 
Saturation of the surface layers by l ight ra infa l l during an athletic even results 
in soi l compaction near the surface. 

Compaction cannot be prevented by altering the soi l mix under these 
conditions, but instead must be r e l i e v ed by mechanical treatment during sea-
sons of non-use or during periods when the soi l can be kept in a non-saturated 
condition. F ie ld a e r i f i e r s or any other type of equipment which r emoves a 
core f r o m the compacted zone are recommended. Spikers actually create 
additional compaction at the bottom of the hole and along the sides while giving 
temporary r e l i e f to compaction by allowing for better air c irculat ion. 

Establ ishment and Overseeding 

Fol lowing seasons of heavy use and partial loss of stand, interest is 
often expressed in complete reconstruct ion of the fac i l i ty . This is unneces-
sary and usually unsat is factory unless a soi l or drainage condition is to be 
cor rec ted . Overseeding pr ior to the last athletic event of the season usually 
w i l l repair the heavy- t ra f f i cked areas. A l ight harrowing w i l l ass is t in c o v e r -
ing the seeds if the last activity did not involve c leated shoes. Y ea r l y or bi-
year l y overseeding is far less expensive and eas ier than complete renovation 
jobs. 

If complete renovation is necessary because of improper drainage or 
soi l conditions, a complete year is required for best establ ishment of a tough 
wear - r es i s tan t turf. The development of a t emporary fac i l i ty using annual 
r y eg rass w i l l provide a longer per iod for development of the more slowly es -
tablished turf species on the permanent fac i l i ty . Many renovation jobs have 
fa i led because the turf has been used heavi ly too soon after planting. 

Gras ses 

Heavi ly used athletic areas in western areas are being planted with Alta 
fescue at 200 to 400 pounds per acre . Heavy amounts of seed are requ i red 
because it is noncreeping and because the seed s ize is la rge . S imi lar turf in 
eastern and central regions is most ly devoted to Kentucky bluegrass or 
Mer i on bluegrass. Unless heavier f e r t i l i ty and exce l lent water ing schedules 
are planned, the Kentucky bluegrass is p r e f e r r ed because of its better drought 
to lerance. Alta fescue has been successful ly used on highly alkaline soi ls in 
these regions. 

Athletic turf not rece iv ing heavy c leated t ra f f i c can contain bentgrasses 
in western regions and the f ine - l eaved fescues throughout the Pac i f i c North-
west . Bentgrasses are not adapted to the inland areas and the bluegrasses do 
not pers is t in the western regions. Bentgrasses should not be mixed with 
Alta fescue or any of the b luegrasses. 



T U R F RESEARCH IN E A S T E R N WASHINGTON 

A. G. Law, J. K. Patterson, T. J. Muzik, and Roy Goss^ 

Data were obtained on the e f f ec t of various chemicals on the surv iva l of 
crabgrass during the 1960-61 season. 

Col lect ions of crabgrass seed were obtained f r o m four states and planted 
in the greenhouse in March, 1961. Dacthal at 1, 2, and 6 lbs. per acre and 
Zytron at 5 and 10 lbs. per acre we r e applied to the surface of the soi l at 
planting t ime. Results of these tr ia ls are shown in Table 1. 

Table. 1. E f f ec t of Chemicals on Survival of Seedlings of Six Col lect ions of 
Crabgrass Planted in the Greenhouse. 

Number of Seedlings A f te r 60 Days 
Col lect ion Dacthal Zyt ron 
Number Check 1 # / A 2#/A 6#/A 5#/A 10#/A 

1-Lewis ton, Ida. 67. 5 37. 7 8. 5 0. 0 1. 2 0 

2-Cal i f . (Ha i ry ) 57. 5 25. 5 4. 7 0. 0 0. 5 0 

3-Cal i f . (Smooth) 67. 7 19. 7 4. 1 1. 2 1. o 0 

4 - Ar i zona 81. 0 40. 0 5. 0 0. 0 0. 5 0 

5-Oregon 33. 7 16. 5 4. 0 0. 0 0. 5 0 

6 - P r o s s e r , Wn. 84. 5 38. 5 8. 0 1. 7 1. 7 0 

* It can be seen that there were wide d i f f e rences in germinabi l i ty of the 
crabgrass col lect ions, ranging f r o m 84 per cent to 33 per cent. Essent ia l ly 
complete ki l l of seedlings resulted f r o m the use of Dacthal at 6 lbs. per acre , 
or Zytron at 10 lbs. per acre, applied to the soi l surface at seeding t ime. 
Approx imate ly 90 per cent control was obtained with Dacthal at 2 lbs. per acre 
under greehouse conditions. 

As a part of this tr ia l , six turf and f i e ld g rasses were planted the the 
same t ime and subjected to the same treatments. It was hoped to find if there 
w e r e higher to lerances to these chemicals among the perennial turf and f i e ld 
grasses than with crabgrass . These data are recorded in Table 2. 

* Washington State Univers i ty , Research P r o j e c t No. 1571. 



Table 2. E f f ec t of Chemicals on Survival of Seedlings of Six F ie ld and Turf 
Grasses Planted in the Greenhouse. 

Dacthal Zytron 
Check 1#/A 2#/A 6#/A 5#/A 10#/A 

Variety Verm Peat Verm Peat Verm Peat Verm Peat Verm Peat Verm Peat 
Pennlawn 48 34 40 26 39 31 13 45 0 24 0 28 

Ranier 47 41 36 40 27 38 20 42 0 32 0 21 

Merion 29 26 0 22 2 24 0 9 0 11 0 14 

PNW 78 49 12 47 8 38 5 30 0 24 0 28 

Newport 47 27 5 28 17 30 2 30 0 7 0 14 

S. Brome 23 27 26 17 34 16 15 21 5 10 2 17 

Average — 45 34 19 30 21 29 9 29 . 8 18. 0 0 20 

At the low rates of Dacthal, namely 1 and 2 lbs. per acre , the creeping 
red fescue var ie t i es and smooth bromegrass showed v e r y l i tt le seedling m o r -
tality compared with the check. The b luegrasses showed considerable more 
susceptibi l i ty to both chemicals with Mer ion bluegrass showing the greatest 
injury. 

As an exp loratory part of this exper iment, half of each greenhouse f lat 
was mulched with vermicul i te and half with peat moss. When treated with 
Zytron at either 5 or 10 lbs. per acre, the vermicu l i t e -mulched areas showed 
essent ia l ly no seedling surv iva l of any of the grasses in contrast to v e r y good 
surv iva l with the peat moss mulch. A s imi lar trend was observed f o r the 
Dacthal treatment at 6 lbs. per acre , part icular ly fo r the bluegrass var i e t i es . 
This d i f f e rent ia l result f r o m the use of the two mulch mater ia ls possible could 
explain some d i f f e rences between exper iments in the greenhouse as reported 
in the l i terature . It is thought the d i f f e rence in surv ival may be due to the t i e -
up of the chemical by the organic matter of the peat mulch. We have no data 
on this point, however . 

F ie ld tr ia ls we re conducted in cooperation with the Clarkston Golf and 
Country Club at Clarkston, Washington, to determine the e f f ec t i veness of v a r -
ious chemicals in the control of crabgrass . These data are reported in Table 
3. 



Table 3. E f f ec t of P r e - e m e r g e Chemicals on Crabgrass Control at the 
Clarkston Golf and Country Club, 1961 

Average Control Rating* Number 
1961 I960 - 1961 Reps with 

Rate/Acre Retreated Not Retreated Observable Burn 

Dacthal 4 lbs. 4. 25 2. 75 8. 25 0 
8 lbs. 1. 50 2. 75 7. 75 2 

12 lbs. 1. 25 1. 00 7. 00 2 

Zytron E. 10 lbs. 1. 50 2. 75 8. 25 0 
15 lbs. 1. 00 1. 00 8. 25 2 
20 lbs. 1. 25 1. 25 8. 25 3 

T. B. A. 2 lbs. 8. 00 0 
3 lbs. 7. 75 2 
4 lbs. 8. 25 3 

" A " 86 lbs. 6. 50 

" B " 4 lbs. 6. 25 

" C " 4 lbs. 7. 75 

" D " 860 lbs. 1. 00 3 

" E " 430 lbs. 1. 50 2 

N IA 6370 6 lbs. 8. 00 

Check 9. 00 
1 = Complete control 

10 = No control 

Examination of the data for 1961 shows that Dacthal and Zytron we r e ex t reme ly 
e f f ec t i ve in the control of c rabgrass . There we r e no important d i f f e rences 
between the 8- and 12-lb. rates of Dacthal and the 10-, 15-, or 20-lb. rates of 
Zytron. Two commerc i a l preparations label led MDn and " E " w e r e e f f ec t i ve at 
the rates used. Other mater ia ls tested we r e essent ia l ly ine f fec t i ve . Some 
burn or discolorat ion of the perennial turf was observed with the higher rates 
of both Dacthal and Zytron, but this d iscolorat ion had disappeared by three 
months after treatment. 

The I960 plots we r e split in half, and half of each of the Dacthal and 
Zytron plots retreated in 1961. These data are reported in columns 2 and 3 
of Table 3. On the plots not retreated, it can be seen that there was essen-
t ia l ly no control of crabgrass f r o m the I960 treatments. On the. re t reated half 
of the plots, control percentages fo l lowed v e r y c lose ly those obtained on the 
1961 plots. Hence, we would conclude f r o m this that there is v e r y l i t t le , if 
any, ca r r yove r e f f ec t of either of these two chemicals insofar as crabgrass 
control is concerned. 



Various postemergence chemicals we re tr ied in 1961 and the data r e -
ported in Table 4. Of the mater ia ls used in 1961, D r i c r y l showed considerable 

Table 4. E f f ec t of Pos t emerge Chemicals on Control of Crabgrass at 
Clarkston Golf and Country Club, 1961. 

Trea tment & Rate 
Dates 

Applied 
Ave rage 

Control Rating 1 
No. Reps with 

Observable Burn 

Shell 6623 2# 6/21 & 7/7 1961 7. 00 
4# 5. 25 1 
6# 4. 25 3 

RR-Stam 2# 9. 00 
4# 8. 75 1 
6# 4. 75 3 

D r i c r y l 3# 3. 50 2 
5# 2. 00 2 
7# 1. 25 2 

Casoron 3# 10. 00 4 
5# 8. 25 4 
7# 8. 00 4 

Check 8. 50 -

1 = Complete control 
10 = No control 

e f f ec t i veness at the 5-lb. rate and was quite sat is fac tory at the 7-lb. rate. 
Two treatments were applied, one on June 21 and one on July 7. Data taken 
on September 1 showed a v e r y high rating fo r the D r i c r y l treatments without 
excess i ve discolorat ion or burn of the perennial g rasses . Some reduction of 
c rabgrass was observed in the plots rece iv ing 4 and 6 lbs. of Shell 6623 and 
Stam. However , in these plots, quite serious discolorat ion or burn occurred 
that was sti l l observable in September. 

The var ie ty turf nursery was maintained this year with observat ions be-
ing taken on the re la t ive des irabi l i ty of d i f f e rent var i e t i es of fescues and blue-
grasses to simulate lawn conditions. D i f f e rent ia l f e r t i l i z e r tr ia ls we re not at-
tempted this year . Of the various fescues tested, Pennlaws creeping red 
fescue continues to have the best general rating fo r lawn use. Of the bluegrass 
var ie t i es under tr ia l , Mer ion continues to have the highest general rating with 
v e r y l i t t le d i f f e rence among Mer ion and Scott-2 and P. N. W. Rust has not been 
a factor in this nursery, hence the high rating of Mer ion. Eight new accessions 
and var ie t i es of bluegrass we r e established fo r t r ia ls in 1962 and data w i l l be 
taken on rate of establishment and turf des irabi l i ty . 



CRABGRASS C O N T R O L WITH D A C T H A L 

Dr. R. J. Mar r e s e 

Introduction 

At a meeting of this nature, and after many of you have spent a summer 
fighting against or l iving with crabgrass , the speaker wi l l r e f ra in f r o m a d is -
cussion of this pest and what it can do to an established sod. This paper wi l l , 
however , attempt to cover the nature, use, and e f f ec t i veness of a v e r y inter-
esting and unique crabgrass herbicide. There are many fac tors to consider. 
Comparat ive ly speaking, each chemical has its advantages and disadvantages. 
However , as regards crabgrass control in turf, on chemical is current ly ava i l -
able which combines so many advantages as almost to put it in a class by i t -
self. This mater ia l is Dacthal, a product of the Diamond Alka l i Company. In 
order to present this point of v iew in a thorough manner, some basic pr inc i -
ples may be touched on, and of necessi ty , Dacthal w i l l be compared to other 
crabgrass herbic ides. 

If we were to l ist the most des irable features wanted in any crabgrass 
herbic ide, they might read something like the fo l lowing: 

1. E f f ec t i ve and dependable 
2. Reasonably safe (to the applicator, other humans, animals, ornamen-

tal plants, and established lawn g rasses ) 
3. Economical as possible 
4. A minimum of applications 
5. Without excess i ve residue 
6. Ease of use and reasonably foo l -proo f 

Dacthal, the dimethyl ester of 2, 3, 5, 6- tetrachloroterephthal ic acid, in 
the past four years has proven to be, pound for pound, the most e f f e c t i v e and 
dependable p r e - emergence crabgrass herbic ide on the market . Only Zytron 
has looked as e f f ec t i ve and dependable, but at one-half again to twice the rates 
of application as Dacthal. Tables 2-5 show this fact v e r y c l ear ly . The a r s e -
nicals are conspicuous by their inconsistency. They are not predictable f r o m 
location to location or year to year . Chlordane, on the other hand, shows 
more consistency; it is consistently of l i tt le e f f ec t i veness . Another mater ia l , 
calc ium propyl arsonate, has not given good results at many locations. L i t t le 
emphasis has been given to its fa i lures ; more often, such factors as the prob-
l em of reseeding have predominated. Reseeding in an area treated with inerts 
would also be safe, but this application, l ike calc ium propyl arsonate, would 
not inhibit the development of c rabgrass to any worthwhile degree . More about 
this later on. Diphenatri le, too, has not shown any degree of consistent and 
e f f ec t i ve crabgrass control in many locations. 

In the pure f o rm, Dacthal is a white crysta l l ine solid. It possesses a 
low vapor pressure and is only ve ry sl ightly soluble in water . It is odor less 
with a f a i r l y high melting point. Prac t i ca l l y , this means the technical mate-
r ia l , as we l l as the wettable powder formulat ions, is stable. It is this basic 

Technical Serv ice Representat ive, Agr icul tura l Chemicals Division, 
Diamond Alkal i Company. 



stabil ity and " i ne r t " qualities which make Dacthal so safe. The acute ora l 
LD5()on rats is greater than 3, 000 mg. /Kg. of body weight. The acute dermal 
toxicity on rabbits is greater than 10, 000 mg. /Kg. body weight. Dacthal, in-
cluded at a rate of 1 per cent of the diet, caused no harmful e f f ec t on rats when 
fed this diet f o r 30 days. Dacthal is also not i rr i tat ing to the skin or eyes. Dr. 
H. J. Aml ing of Auburn Univers i ty says Dacthal is one of the safest mater ia ls 
he has ever worked with. Though turf is not an edible product, this is an ex-
t r eme ly important factor when considering a herb ic ide ' s use near children and 
household pets. This mammal ian safety is, of course, in contrast with the a r -
senicals. This issue should not be used in a " s c a r e - t y p e " program, but it 
chould be mentioned. The arcenicals are, in fact, poisons. By fa r , most o r -
namental plants tested to date are complete ly tolerant to Dacthal, even at ex-
cess i v e l y high rates, and when sprayed d i rec t ly on the plant i tse l f . However , 
there has been an occasional report of thinning of f escues , all of which do 
thicken up readi ly , though. 

Dacthal w i l l be available fo r the current season under many labels. 
Those containing this herbic ide may be recognized by the reg i s t e red Dacthal 
t rademark and the sunburst emblem containing the word Dacthal. Various f o r -
mulations w i l l be available, but bas ica l ly Dacthal should st i l l be one of the 
most economical p r e - emergence crabgrass herbic ides on the market. 

The residual of Dacthal str ikes what we f ee l is the happy medium. It is 
long enough so that one application w i l l do the job fo r one growing season, but 
not excess i ve where it might damage the lawn grasses . It should be noted, as 
far as reseeding is concerned, that there is a strong corre la t ion between det-
r iment to tur fgrass seed and e f f ec t i ve crabgrass control. Calc ium propyl a r -
sonate, diphenatri le, and chlordane are three of the supposedly " s a f e - t o - s e e d -
a f t e r " chemicals . They are also chemicals which do not do a good job for long 
enough, lacking ful l season control. Dacthal and Zytron are more toxic to de-
veloping seedlings but are also outstanding in their c rabgrass control. Table 1 
shows that this feature of Dacthal may be overplayed. There are also many 
species and var ie ta l d i f f e rences which need further c lar i f icat ion. For example, 
at Boyce Thompson Institute they have found the seedlings of Seaside, Penn-
cross , and Colonial bentgrasses to be more tolerant than those of Highland. 
Creeping red fescue is more tolerant of Dacthal in the seedling stage than 
Chewing's. Pennlawn, and I l lahee. The arsenicals show long residual e f f ec ts . 
It should be remembered , though, that arsenic behaves in the soi l much like 
phosphorus. It may be that it would also rep lace phosphorus in plant absorp-
tion. Arsen ic , however , cannot be used by plants in their metabol ism. This 
might eas i ly lead to physiologic imbalance. This is what is meant by nonselec-
t ivity. Many long-last ing chemicals are those which wi l l not distinguish be-
tween weed and crop species. Chlordane as a compound shows f a i r l y good r e s -
idue. That is as concerns its breadkown. Yet, it is not an e f f ec t i ve crabgrass 
herbic ide. The reason for this is s imple enough. Chlordane is bas ica l ly an 
insectic ide and not a herbic ide. 

Dacthal is s tr ic t ly a p r e - emergence herbic ide. For optimum results it 
must be applied in ear ly spring be fore crabgrass has germinated. In most 
areas, this coincides with b lossom fa l l of Forsythis . Application rates are 
10-12 pounds of technical Dacthal per acre. These rates w i l l also control the 
fo l lowing other weeds in turf and ornamental plantings: 



Carpe tweed 
Common Chickweed 
Fal l Panicum 
F lor ida Puss ley 

Green Foxtai l 
Johnson Grass 
Lambs quarter 
Loveg rass 

Purslane 
Texas Mi l l e t 
Witchgrass 
Ye l low Foxtai l 

Application of the dry mater ia l may be made with any suitable spreader. 
For best results, the area should be gone over twice, the second application 
crossways to the f i rs t . 

Rates up to 24 pounds of active mater ia l per acre have shown no damage 
to established tolerant lawn species such as bluegrass. There is no f ine line 
between control on the one hand and grass damage on the other. 

In conclusion, Dacthal has consistently given excel lent control of c rab-
grass at rates of 10-12 pounds per acre . This has been so both as the 50 per 
cent wettable powder and in commerc i a l granular formulat ion. Excel lent r e -
sults ( g reater than 95 per cent contro l ) have been obtained in most tests all 
years and in all locations. This is important! If c rabgrass control is to be-
come an annual feature of lawn care , then the consumer must be supplied with 
a product which is e f f ec t i ve and consistently so. 

1. Dr. J. F. Ahrens --Connecticut Agr icul tura l Exper iment Station 
published in The Connecticut Arbor is t , January 1961, pp. 2-5 (see Table 2). 

"With some of the p r e - emergence herbic ides on established turf ex -
cel lent results we re obtained. Three compounds --dacthal, zytron, 
and calcium arsenate - -a l l applied in late Apr i l or ear l y May in dry 
powder formulat ions, control led better than 95 percent of the crab 
grass for the season. Zytron and dacthal also pe r f o rmed sat is fac-
tor i l y at lower dosages. Both of these mater ia ls are promis ing also 
because of their re la t i ve ly low toxicity to humans. 11 

"Compared to Zytron, Dacthal, or T r i ca l c ium arsenate, however , 
'Halts ' does a re la t i ve ly poor job of control l ing crabgrass . " 

2. Dr. R. R. Dav is - -Oh io Agr icul tural Exper iment Station 
Published in The Pest ic ide Institute News, Winter 1961, pp. 16-20 (seeTable 3). 

"In those ear l y studies, it was found that results with arsenica ls 
were inconsistent f r o m location to location due to seve ra l soi l f a c -
tors. This l imitat ion to the use of arsenica ls fo r crabgrass control 
remains. A wide range of results has been exper ienced on the Ex-
per iment Station campus and the spots where arsenicals w i l l g ive 
good or poor control cannot be predicted. " 

"Dacthal has been tested f o r two seasons at the Ohio Agr icul tura l 
Exper iment Station. Ten pounds of active ingredient per acre has 
given good control both years . " 

"Zy t ron has been tested f o r two seasons. Twenty pounds of active 
ingredient per acre has given good control both years . 11 

What Some of The Experts Say 



3. Dr. R. L . Goss - -Wes t e rn Washington Exper iment Station 
published in Agr i chemica l West, June 1961, pp. 13-14 (see Table 4). 

" I t can be readi ly observed that treatments with Dacthal at 10 lb. 
active ingredient per acre and Zytron at 15 lb. per acre gave ex-
cel lent control of c rabgrass . . . . These observations w e r e the 
same in 1959 when conducted under duplicate conditions. n 

4. Dr. E. C. Roberts - - Iowa State Univers i ty 
published in Iowa F a r m Science, Apr i l 1961. vol. 15, pp. 5-7 (see Table 5). 

"Dacthal and Zytron (granular formulat ions ) resulted in better crab-
grass control than chlordane or the mater ia ls containing arsenic. 
Dacthal and Zytron were equally e f f ec t i ve in this regard. Results 
f r o m the use of these two new chemicals we re more consistent at 
d i f f e rent locations than the results f r o m other mater ia l s . " 

Table 1. To lerance of Three Lawngrass Species to Three Dacthal Formula -
tions. 1961 T r i a l s Conducted at the Univers i ty of Rhode Island. 
(Persona l Observations) . 

I. Chewings Fescue 

Seeded; then treated 

Formulat ion 

at same t ime 2 weeks 

% Grass 

later 

Stand 

4 weeks later 

1. D A C T H A L 1. 5G 
2. Rid 
3. D A C T H A L SY 1. 5G 

20 
20-

100 
25 

50 
50 
70 

75 
80 
90 

II. Mer ion Bluegrass 

Seeded; then treated 

Formulat ion 

at same t ime 2 weeks 

% Grass 

later 

Stand 

4 weeks later 

1. D A C T H A L 1. 5G 
2. Rid 
3. D A C T H A L SY 1. 5G 

15 
15 
95 

95+ 
95 + 
95 

95 + 
95+ 
95 

[II. As tor ia Bentgrass 

Seeded; then treated at same t ime 2 weeks later 4 weeks later 

Formulat ion % Grass Stand 

1. D A C T H A L 1. 5G 
2. Rid 
3. D A C T H A L SY 1. 5G 

70 
85 

100 

60 
80 

100 

80 
90 

100 



Table 2. P r e - e m e r g e n c e Crabgrass Control. Results of Apr i l 29 Applications 
and Observations Recorded September I960. 

Mater ia l Trade Name Dosage * % Control in 
September 

Approximate 
Cost per 
2, 500 sq. ft. 

Zytron Dow M-1329 
(Not on market ) 

10#/A. 
20#/A. 

86 
99 

$9. 95 

Dacthal Rid 7. 5#/A. 
10#/A. 

95 
97 

$6-7 

Le ad 
Arsenate Pax 18#/1000 sq. ft. * 45 $10-12 

Chlordane Halts 60#/A, * * 60 $9. 95 

Calc ium 
Arsenate No Crab 370#/A. 95 $6-10 

Amount actual ingredient 

Recommend 20#/1000 sq. ft. 

Water after application. 

Table 3. The Pe r Cent Crabgrass in a Kentucky Bluegrass Sod, October 5, 
I960. The P r e - e m e r g e n c e Chemicals Were Applied Apr i l 7, I960. 

Chemical Rate Per % Crabgrass 
1000 sq. ft. 10-5-60 

Dacthal 10. 0 lb. of 2. 3% 1 

Zytron 6. 0 lb. of 8% 1 

L i l l y 31864 3. 7 lb. of 12. 5% 1 

Chlordane 40. 0 lb. of 5% 20 

Calc ium Arsenate 15/0 lb. of 73% 26 

None 49 

Numbers enclosed by a common line are not considered to be d i f ferent . 



Table 4. Summary of Chemicals Tested at the Western Washington Expe r i -
ment Station in I960. 

Treatment Mean Control in % (Aver , of 4 rep l icat ions ) 

Dacthal W-50 @ 5# A. I. /ac. 68% 

Dacthal W-50 @ 10# A. I. /ac. 100% 

Zytron Emul. @ 15# A I. /ac. 100% 

Zytron Granular @ 15# A I. /ac. 95% 

Pax @ 25#/l000 sq. ft. 90% 

Calc ium Arsenate @ 20#/1000 sq. ft . 60% 

Falone @ 3 gal. /ac. 40% 

Table 5. Crabgrass Control F r o m Chemical Crabgrass P reven te rs Appl ied 
Be fo re Seedling Establishment, 1.960. 

Mater ia l Rate of Appl icat ion* Av. No . Crabg 
per sq. 

rass Plants 
f t . 

Locat ion 1 Locat ion 2 

No Treatment - 17. 8 7. 8 

Pax 20#/l000 sq. ft . 6 .0 0. 7 

No Crab 18#/1000 sq. ft . 6. 0 0. 5 

Calc ium Arsenate 16#/1000 sq. ft. 4 . 0 0. 7 

Chlordane 6#/l000 sq. ft. 2. 2 3. 7 

Dacthal 10#/A. 0. 5 0. 9 

Zytron 22#/A 0. 0 0. 5 

F igures obtained f r o m another set of data. 



T H A T C H — ITS CAUSES AND R E M O V A L 

John Carper"'" 

A f t e r that bang-up social hour sponsored by the dea lers and distr ibutors 
of turf supplies and equipment, and the banquet last night, I 'm in no condition 
to come up with those witty sayings attributed to morn ing-a f te r speakers. If 
P r o f e s so r Law wi l l take care of this l i tt le pink paper f r o m the local constabu-
lary , I ' l l get down to business. 

Thatch-- I ts Causes and Removal 

A year ago, I would have given you the answers, but in preparing my 
talk I probed farther into this subject and found out how l itt le I know, and as 
Dr. Gould said yesterday about d iseases, I should have quit while I was ahead. 

There are so many conditions that enter into the picture of thatch causes, 
such as f e r t i l i t y , moisture, aeration, the poros i ty of soi ls , and many others. 
The preventat ives and cures come under good turf management. 

We could discuss these causes and cures all day and st i l l not have the 
answers. There are but few t r i ed-and-se t rules for turf management. Re -
moval of thatch has developed into a complicated subject. These subjects w i l l 
be covered by Mr. Bob Wi ley of the Aero -Thatch Corp. , Rahway, N. J. He 
has trave led extensively, and can give you and o v e r - a l l picture in the U. S. , so 
I w i l l l imi t my talk to the machinery and a few pictures. 

I was unable to obtain pictures of most of the equipment, so I took some 
myse l f , but most of them are riding around lost in the U. S. mai ls . However , 
here are a few. 

This shown the Westpoint, a spoon type that per forates and tears at the 
earth and thatch, removing plugs. 

This is the same type in a f a i rway ae r i f i e r . 

This is a Ryan, a hol low-t ined type of a e r i f i e r that r emoves a core , or 
plug, of earth and thatch. 

This is a Verticut, a ver t i ca l type of mower , and these are the Hender -
son and Jacobsen ver t i ca l mowers . They r emove the thatch by a slight pene-
tration of knives. 

This is a hammer knife mower , with straight knives that r emove thatch 
s imi lar to ttte ver t i ca l mowers , but the knives are f r e e swining and use cen-
tr i fugal f o r ce to penetrate and remove the the thatch. 

Then there are numerous power rakes that use w i r e tines to r emove the 
loose thatch and comb the turf. 

*Ed Short Company, Seattle, Washington. 



This is an Aero -Thatch with knives that penetrate deep in the turf and 
soi l and r emove a narrow cut, cultivating the soil , while aer i fy ing , renovating, 
removing thatch, and preparing a seed bed. 

This is the f our - f oo t Aero -Thatch on the power take-of f of a t ractor . It 
w i l l penetrate to three inches. It is also used to prepare seed beds. 

Nature has one of the greatest a e r i f i e r s - - w e a t h e r - - t h e action of f r eez ing 
and thawing, This picture is of the drying and cracking of the earth 's surface 
in soi ls. 

This is a herd of hogs aer i f y ing with their snouts. 

Then there are tools of torture, known as hand rakes, idiot sticks, and 
what have you. 

And now to give you a presentation of aer i f i cat ion and thatch control in 
this United States. Here is Bob Wi ley of the Aero -Thatch Corporat ion and of 
Fe r t i l e Soil Incorporated, Rahway, New Jersey . Bob Wi ley 



T H A T C H C O N T R O L 

Bob Wi l ey 1 

It is indeed a grat i fy ing exper ience to be invited to part icipate in this ed-
ucational meeting and to appear be fore you to discuss mutual ideas and prob-
lems. My interest and my subject concern damage to and deter iorat ion of the 
growth zone of turf and pract ices to prevent and co r r e c t the damage and dete-
r iorat ion. By growth zone I r e f e r to the place occupied by the upper f ew inches 
of the soi l . This zone of the turf consists of roots, soil , l ower stems, and 
other m o r e - o r - l e s s re lated mater ia ls found in intimate association with these 
roots and stems. 

As a nontechnical observer of the many pract ices designed and intended 
to provide conditions to sustain healthy turf in this growth zone, I must in talk-
ing with you point out that I r e f l e c t not only my own but also the v iews, opin-
ions, observations, and findings of others digested and rev i ewed by me in the 
light of the broad and var ied contacts which I have the good fortune to enjoy in 
my t rave ls throughout the United States and Canada. Should I be guilty of any 
inaccuracies, excuse them, please, as something to be expected f r o m the 
pract ical rather than the technical man. 

As a commerc ia l man represent ing a company v i ta l ly concerned with the 
pract ices pertaining to the growth zone, I shall quite unintentionally and un-
consciously color my comments with a s e l l e r ' s philosophy. Fo r this I don't 
apologize. 

In moving about this fa i r land of ours I find myse l f in f i rst -hand contact 
with the many conditions of soi ls , temperatures, ra infal l , economics, and l o -
cal ideas which I had f o r m e r l y only read or heard about. 

I am about to mention certain t e rms which are constantly used in d iscus-
sions of turf in all parts of the country part icular ly when the growth zone in the 
topic of conversation. They are : thatch, l ayers , compaction, top-dress ing, 
wilt ing, root culture, porosity, aerating, cultivation, ver t i ca l mowing, reno-
vation, and many others. In general they mean the same to everyone con-
cerned with them, but there are variat ions which occasional ly produce misun-
derstandings. If you do not understand my use of any of these te rms or it you 
d isagree with my interpretation, I shall be pleased to discuss the d i f f e rences 
either at the end of this talk or later on. The growth zone is that partion or 
c ross -sec t i on in turf wher-e al l extensive act iv i t ies of turf management, mainly 
water ing, f e r t i l i z ing , top-dressing, mowing, and other s imi la r operations, ul-
t imate ly combine into the intensive activit ies, meaning the natural functioning 
of the soi l by which plant l i f e is sustained. This vital zone is the beginning and 
the end where anything which af fects this zone or buries its function, either 
favorably or unfavorably with respect to plant growth, determines good or bad 
turf. 

Within the upper and lower l imits of this rather meager growth zone are 
car r i ed on the many soil functions such as convers ion of f e r t i l i z e r mater ia ls 
f r o m unavailable to avai lables, the various movements and functions of water , 

Aero-Thatch Company, Rahway, New Jersey. 



the t ransfer of gases including the a l l -essent ia l oxygen, the highly complex 
act iv i t ies of the microb io log ica l population, and the responses of the plants to 
these various soi l functions. 

Eve r y conscious e f f o r t of the turf man is d i rected to the ideal and opti-
mum functioning and conditioning of the growth zone. Water ing, draining, 
mowing, grooming, aerating, cultivating, f e r t i l i z ing , l iming, soi l condition-
ing, top-dress ing, and protecting f r o m compacting, burning, and other inju-
rious fac tors are directed toward the ultimate in growing conditions. 

However , the use to which our golf course turf and that of certain other 
re lated f ie lds of recreat ion is put results in a v e r y serious deter iorat ion of the 
growth zone. The t ra f f i c produces compaction, the pract ices fo l lowed to pro -
vide good playing conditions frequently impose harmful influences on the plants, 
the soil , and the m i c r o f l o r a and fauna. The economics of an operation, how-
ever , often l imi t des irable , benef ic ia l act iv i t ies and f o r c e the adopting of harm-
ful ones. Mechanization has introduced many such act iv i t ies which have f r e -
quently harmed the growing zone but which, of economic necessi ty , had to be 
expected. 

Since damage to and deter iorat ion of the growth zone is inevitable and 
accepted as a necessary ev i l in turf maintenance, it fo l lows that many dev ices , 
products, and methods, ranging f r o m ex t reme ly e f f ec t i ve to ser ious ly harmful , 
w i l l be developed to attempt to prevent or co r r ec t the damage and res to re dete-
r iorated conditions. However , great care and much good common sense must 
be exerc i sed to make certain that undesirable conditions are recognized, sound 
pract ices are fo l lowed to co r r e c t these conditions, and that se l f - s ty l ed experts 
sel l ing a multitude of useless and somet imes harmful nostrums don't compl i -
cate the a lready di f f icult situation. 

The three most pressing physical conditions found in the growth zone 
which prevent the maintenance of good healthy turf are thatch, l ayers , and 
compaction. These three conditions, either singly or in combination produce, 
contribute to, or aggravate near ly all troubles found on golf greens. This may 
sound rather exaggerated, but even a hurried analysis of turf problems occur-
ring f r o m day to day wi l l prove the statement cor rec t . 

Thatch, as we all know, is that heterogeneous accumulation of both o r -
ganic, and to a l e s se r degree inorganic, mater ia ls which is necessary to give 
turf the res i l i ence or cushion which good turf is expected to have but which, as 
it continues to develop beyond a des irable degree , in te r f e res with water ing, 
f e r t i l i z ing , insect and disease control, prec is ion mowing, and plant health. 
L ike f i r e , thatch is a good servant but a bad master . 

The l imi ts of thatch in the growth zone are about the same. The lower 
l imi t is where roots accumulate rather than decompose, and the upper l imi t is 
where stems, leaves, and fore ign matter start to mat into the f i r s t stage of 
thatch production. Between these l imits we find a curious relat ionship existing 
between both l iv ing and dead plant mater ia ls , with some of the l iving plants 
surviving almost hydroponical ly in the thatch. No wonder that wilt ing is so 
prevalent and hard to combat on a heavi ly thatch green. 

We may liken excess ive thatch to a poorly managed compost pile, and in 
so soing see more c l ear ly the procedures fo r maintaining the del icate balance 
between a necessary volume of thatch and a harmful over-accumulat ion. When 
we make a compost pile the object is to convert organic mater ia l into a healthy 
humus or humus soil by encouraging the microb ia l act iv i t ies by which the con-
vers ion is brought about. 



Fast, healthy compost production calls f o r moisture in either too great 
or too l i tt le supply and f r e e passage of air and other gases as a result of cul-
tivation and separation of organics, by introduction of inorganics such as sand 
and soil, correc t ion of pH, and by not adding anything to the pile to stop or r e -
tard the action of the micropopulation. 

Good thatch management cal ls f o r an adequate supply of moisture through 
the thatch, not just in wide ly spread holes but uni formly distributed, and p r e -
venting excess moisture by maintaining good surface drainage, with respect to 
both runoff and penetration or percolat ion. Laye r s and compaction in ter f e re 
with good moisture movements so they can actually contribute to thatch build-
up. 

Further good turf management maintains ready movement of air and 
gases through cultivation, aeration, grooming, and the use of co r rec t l y de-
signed top-dress ing. E f f ec t i ve cultivation and aeration, accomplished by 
heavy-duty, highly spec ia l i zed machines, provide tremendous volume of void 
either le f t open or automatical ly f i l l ed with loosened soil . Grooming and v e r -
t ical mowing dev ices open up and remove f r o m the upper l eve l of the thatch 
considerable loose mater ia l to allow for connection between the act iv i t ies 
above this layer and penetration to the l ower l e ve l of the thatch. 

F r o m the beginning of t ime- - that is, f ine turf t ime- - the need for top-
dressing was recognized. Of course the obvious but not the most important 
need f o r top-dressing is f o r trueing the surface. But the rea l l y important use 
f o r top dress ing is, as in a compost pile, the separation of young organic ma-
ter ia l with mature mater ia ls . By this I mean that when the turf mater ia ls such 
as leaves and stems are kept separate by the application of fu l ly decomposed 
organic mater ia l and soil as found in a good top-dress ing, decomposit ion takes 
place readi ly . If regular per iodic top-dress ing with the mater ia l that w i l l 
maintain an open structure in the upper thatch l eve l and eventually evo lve into 
a sandy loam is pract iced thatch wi l l not be a serious problem. 

The application of mater ia ls , both chemical and other, to greens fo r a 
number of reasons is necessary . We can hardly question the use of fungicides 
even though they do not general ly aid microb ia l function. We cannot question 
the use of insect ic ides nor some herbic ides. But we can and do question the 
use of mater ia l with an immediate or a residual toxic i ty, a permanent harmful 
e f f ec t on the soi l structure or microb ia l population, or any physical, chemical , 
or chemical soi l conditioner which wi l l prevent or at least fa i l to contribute to 
the development of a good sandy loam soi l body in the growth zone. 

Be f r o m Missour i in all such matters . Don't waste your club's money, 
j eopard ize your club's property, and r isk your job and reputation by using any-
thing that does not have the unqualified approval of the turf r esearch men in 
the adv isory serv iced or in the exper imenta l stations turf department. 

To recap these remarks on thatch let me say that the pr inciples of good 
compost production are the pr inciples of thatch control. Laye r s constitute a 
v e ry serious hindrance to good growth zone conditions. They produce la tera l 
paths f o r the movement of water and soi l solutions rather than the des i rable 
continuous ver t i ca l paths which al low passage both up and down. They act as 
root ba r r i e r s with the result that shallow rooting frequent ly occurs; they p ro -
duce conditions of poor drainage; and they provide zones for accumulation of 
chemicals which can have an ex t r eme ly harmful e f f e c t on root development. 



The most prominent layers are those at or below the lower l imi ts of the 
growth zone. These have usually been caused by poor construction or by ab-
normal ly heavy application of top-dress ing . .However , l ess prominent but just 
as serious are those in the growth zone i tsel f caused by application of poor ly 
made top-dress ings f r o m which l ight-weight, wa te r - r epe l l ing humus mater ia ls 
have f loated out. The sand and si lt settle into these l ayers or top-dress ing ap-
pl ied at such long intervals, and they bury l ayers of vegetat ion which, in the 
absence of air could not decompose. Other layers have been caused by appli-
cation of sand, organics such as peat moss, or a v e r y c layey soil . How much 
harm w i l l come with respect to l aye rs f r o m the recent ly advert ised soi l i m -
prove rs or condit ioners remains to be seen. However , l ayers never improve 
no matter f r o m what source they have der ived except by actual cultivation. 

Compaction is a most frustrat ing prob lem since near ly everything that 
happens on turf leads to greater compaction and near ly everything used to r e -
duce compaction in ter f e res with the turf. It in indeed unnecessary to enumer-
ate the causes of compaction as they are so common and obvious. 

However , since compaction of the growth zone leads to more thatch, ag-
gravat ion of the e f f ec ts of l ayers , and genera l ly poorer growing conditions it 
is most important that it be constantly combatted. 

For a long-range e f fect , top-dress ing with a high organic sandy loam 
mater ia l , l ightly but frequently, is the best pract ice . But be sure of what this 
top-dress ing wi l l ult imately produce in the way of soi l texture and structure. 

Make the use of f locculating agents such as gypsum and l ime a regular 
part of your turf p r og ram except of course, in those parts of the country where 
such a pract ice is not recommended. 

Plan your maintainance to reduce t ra f f i c on your turf and lighten all 
equipment where possible. Use much wider wheels , in fact, r o l l e r type and 
whereve r possible the wide, soft rubber models . 

Cultivate f requent ly - - th is is not to be confused with aer i fy ing . Spiking, 
discing, and aero-thatching are cultivating operations whereby more qr less 
continuous l ines of breakage are cut into the compacted soi l rather than mer e 
per forat ions whose wal ls are themselves g lazed and compacted even more than 
the surrounding soil. 

By constant attention to thatch control, layer grooving, or sl icing and 
compaction cultivation, the growth zone can be maintained in a far better con-
dition fo r the production of good turf. 

At this point I wish to mention that although my talk has been directed 
toward turf on greens, neverthe less , there is growing emphasis on the handling 
of tee and fa i rway turfs in all parts of the country as only greens turf had been 
until quite recently. 

In the eastern part of the United States the demand fo r short-cut fa i rways 
has f o rced out of these areas near ly all des irable grasses . Poa annua and 
weeds have taken over to the extent that now hundreds of f a i rways are being or 
need to be renovated, and then are being treated with fungicides, f requent ly 
P M A S and iron. Of course, this creates a thatch prob lem on fa i rways . For tu-
nately fo r the company I represent , this need for renovation, cultivation, and 
thatch control has created a tremendous market f o r our equipment. In 



warm-weather grass areas the Bermudas, espec ia l l y highbreds, under mod-
ern cultivation methods have become rank thatch producers both with respect 
to above-ground vegetation and below-ground rh izomes . Mechanical thatch 
control is an absolute must. Nitrogen cost savings alone just i fy this control. 

Further, the recent serious inroads of d isease in Bermuda point to two 
conditions which exist when diseases are active. Mechanical thatch control 
has a co r rec t i ve bearing on both. The density of the thatch seems to contribute 
to the intensity of the diseases, and the older portions of the Bermuda turf 
seem to be more susceptible than the newer growth. 

Having expressed by v iews quite thoroughly I now invite questions either 
at this point or after the meeting. 





WEED C O N T R O L FOR O R N A M E N T A L P L A N T I N G S 

Arthur S. Myhre 1 

Research investigations we r e started in 1957 at the Western Washington 
Exper iment Station for the purpose of finding safe, dependable, and economi-
cal chemical herbic ides for ki l l ing weeds in ornamental nursery stock. Hand-
weeding, hoeing, and cultivation have been cost ly and time consuming in the 
maintenance of nurser ies , as we l l as for ornamental plantings in parks, arbo-
retums, golf courses, etc. 

Nurserymen, with whom we are working c lose ly , are part icular ly in-
terested in weed-ki l l ing herbic ides that are reasonably safe to use and are 
e f f ec t i ve for long periods. In order to obtain this type of control, we have 
tested some of the more potent chemicals at vary ing rates . Increased potency 
of chemical , however, lessens the marg in of safety so that utmost care and 
precaution must be taken in their application. It is ex t r eme ly important that 
there be good agitation of mater ia ls as they are being applied, accurate ca l i -
bration of sprayer so rate of output is according to direct ion, and mater ia ls 
applied at low pressure in suf f ic ient amounts of water to g ive uni form c o v e r -
age. Many herbic ides are e f f ec t i ve only on germinating weeds. It is neces-
sary, there fore , that application of such herbic ides as s imazine, neburon, 
diuron, propazine, sesone, etc. be made onto weed - f r e e , f resh ly worked top 
soi l . Best results are obtained when ra in fa l l or supplemental i r r i ga t ion f o l -
lows application. T ime of application w i l l v a r y with loca le . Ear ly spring 
and fa l l are convenient t imes to apply these chemica ls . 

Ornamental shrubs and herbaceous perennials v a r y considerably in 
their to lerance to chemical herbic ides. Extensive tests conducted at the 
Western Washington Exper iment Station indicate it cannot be assumed that 
when a certa in shrub var i e t y shows tolerance, then al l va r i e t i e s within the 
same group or fami ly w i l l l ikewise be tolerant. An exce l lent example of this 
can be cited f r o m results obtained with the use of chemica l herbic ides on 
holly. I lex Aquifol ium, Engl ish holly, planted as rooted cuttings in 19 57, r e -
ce i ved year l y spray applications at low to high rates for a per iod of f ive years . 
To date, no damage to these plants has occurred. I lex crenata, Japanese 
holly, however, g iven the same treatments has shown considerable fo l iage 
discolorat ion and decreased growth. Rhododendrons and azaleas are other 
shrubs that also show vary ing degrees of to lerance. 

Of 3 5 chemicals tested, s imazine has shown most promise on coni ferous 
e v e r g r e en shrubs and many kinds of broadleaved e v e r g r e en shrubs, both f r o m 
the standpoint of good control of annual weeds and least damage to shrubs. 
Rates of two pounds actual per acre for broadleaved eve rg r eens and four 
pounds actual for conf ierous eve rg reens applied in May on medium-heavy 
soi ls have g iven exce l lent summer weed control . Rates applied at half these 
amounts on l ighter soi ls l ikewise gave good weed control . 

Assistant Horticulturist , Western Washington Exper iment Station, 
Puyallup, Washington. 



The fol lowing con i fe rs have shown to lerance: Chamaecypar is cyano-
v i r i d i s (B lue -g reen cypress ) , C. El lwoodi i (E l lwood cypress ) , Juniperus 
P f i t ze r iana ( P f i t z e r juniper) , Taxus spp. (Yew) , Thuja Spp. (Arborv i tae ) . 
Broadleaved eve rg r eens that showed l i tt le or no damage at two pounds w e r e : 
Arctostaphylos Uva -Urs i (Kinnikinnick), Cottoneaster horizontal is , E r i ca 
carnea, Er i ca dar lyensis (Heather) , Euonymus radicans (Win te rc reeper ) , 
I lex Aqui fo l ium (Engl ish holly), Laurocerasus zabeliana (Zabe l ! s laurel ) , 
Potent i l la frut icosa (Shrubby Cinquefoi l ) , Pernet tya mucronata (Pernettya ) , 
P i e r i s japonica (Japanese p ier is ) , Rhododendron va r . Cynthis, R. Jock, 
Viburnum tinus (Laurestinus ), Viburnum Davidii , Osmanthus Delavayi . 
Rooted cuttings of I lex Crenata (Japanese holly), Buxus (Boxwood), Aza l ea 
mol l i s , and certa in e v e r g r e en azaleas have shown fo l iage damage. Estab-
l ished plants of these, however, show l itt le or no damage at lower rates . 

Other chemical herbic ides that have shown promise a re : diuron (gran), 
neburon, atrazine, propazine, amiben, and tr ietaz ine. 

Studies are also underway with perennial f l owers which to date have been 
sensit ive to the ma jo r i t y of herbic ides tested. 



A N A P P R A I S A L OF STRAINS, V A R I E T I E S A N D KINDS OF 
K E N T U C K Y BLUEGRASSES 

Arden W. Jacklin * 

In analyzing var ious strains, var i e t i es , and kinds of Kentucky blue-
grasses , f i f teen var i e t i e s underwent testing in a s e r i e s of tr ia ls on the Jacklin 
F a r m in Idaho on i r r i ga ted land. These included: Blue Mountain, NK 95, 
OP23, Delta, Geary, S-21, Arboretum, Park, Troy , Iowa Common, two Poa 
ampla x Poa pratensis hybrids, Mer i on and Newport . 

The ma jo r i t y of the plots we r e planted in the spring of 1958. The 1958 
growing season was poor for seedlings, consequently the f i r s t c rop harvested 
in 1959 was considerably below normal on all plots. The 1959 and I960 sea-
sons were more nearly normal so the y ie ld f igures f r o m the i960 harvest are 
quite representat ive . 

A portion of the observations made w e r e : Blue Mountain was rather 
average . OP 23 rusted and mi ldewed. Delta harvested ear l y and y ie lded we l l . 
It is not a fast sodder - - i t s rh i zomes are sparse. Geary is a good, v igorous 
n common"type . S-21 is a v igorous common type with good co lor and uni-
fo rmi ty . Arbore tum is a somewhat tall and i r regu lar common type. Park 
starts good and is a v igorous, open, common type. T r o y doesn't f o r m a dense 
sod. It is tall and c o a r s - - a hay type. Iowa common pe r f o rmed as expected. 
The Poa hybrids showed ster i l i ty . Pac i f i c Northwest was slow starting. 
Mer i on y ie lded we l l and demonstrated its character is t i cs . Newport y ie lded the 
most seed. 

The "Lea f spot" and Stem rus t " evaluations in the chart are f r o m the 
l i terature and observations in the Central and Eastern U. S. , as these two 
diseases do not occur in the Spokane area. 

There has been no prob lem with str iped smut in the Spokane area. 
Neither has Poa annua or bent survived. 

In a new se r i es of Kentucky bluegrass plots Jacklins have 35 strains and 
var i e t i e s under test. Production for reg ional adaptation can be accomplished. 

A se r i es of f ive sets of sl ides f r om the spring start to fa l l harvest we r e 
shown of each var i e ty in the plots which we re 3 0 ft. wide by 3 00 ft. long. 

Jacklin Seed Company, Inc. , Dishman, Washington. 



KENTUCKY BLUEGRASS VARIETY 

Plant Comparatively 1 to 10--Not rated or judged 

Variety 
or 

Strain 

Origin 
or 

Ownership 

Sodding 

l=vigorous 
to 

10=slow 

Plant 
Height 
l=short 

to 
10=tall 

Plant 
Weight 
l=heavy 

to 
10=light 

Root and 
Rhizome 
l=heavy 

to 
10=light 

Seedling 
Vigor 
l=high 

to 
10=low 

Turf 
Density 
l=high 
to 

10=low 

Turf 
Color 
l=dark 

to 
10= light 

Vegetative 
Charac ter 

(appeal) 
l=high 
to 10=low 

Blue Mt. 

High 
altitude 
Volunteer 5 5 5 5 4 6 5 7 

NK 95 
Nor thrup 
King 8 4 4 7 2 6 5 5 

OP 23 
JSCO 
Selection 4 7 4 4 4 5 4 6 

Delta 
Canadian 
Selection 8 4 4 7 2 6 5 5 

Geary 

Re -
volunteer 
Common 5 5 5 5 4 5 5 5 

S-21 
JSCO 
Selection 5 6 4 3 4 4 4 4 

Arbo -
retum 

St. Louis 
Arboretum 5 7 4 4 4 5 5 7 

Park 
Minnesota 
Synthetic 5 6 4 4 2 5 5 3 

Troy 
Montana 
Release 7 10 1 ? ? 10 4 10 

Iowa 
Common 

Com-
mercial 5 5 5 7 4 5 5 8 

Ampla 

X 

P r a -
tensis 

Carnegie 
Institute 

BR 
L. 

9 1 10 7 10 3 1 2 

Ampla 

X 

P r a -
te ns is 

Carnegie 
Institute 

N 
L. 

10 2 8 9 9 8 10 9 

Delta 
Canadian 
Selection 8 4 4 7 2 6 5 5 

P. N. W. 
Wash. State 
not released 2 1 9 4 7 1 2 2 

Merion 
U. S. D. A. 
U. S. G. A. 2 2 5 1 7 1 1 1 

Newport 
Carnegie 
Institute 1 3 4 1 3 4 6 6 



SEED YIELDS 

Disease Resistance Seed lbs. Per Acre 
l=most 

1 O=most 
Maturity 
l=early 

to 
10=late 

Bu. Wt. 
1=heavy 

to 
10=light 

Size 
l=large 

to 
10=small 

Year 
Planted 1959 I960 1961 

Variety or 
Strain 

(repeated) 
Leaf 
Spot 

Leaf 
Rust 

Stem 
Rust 

Maturity 
l=early 

to 
10=late 

Bu. Wt. 
1=heavy 

to 
10=light 

Size 
l=large 

to 
10=small 

Year 
Planted 1959 I960 1961 

Variety or 
Strain 

(repeated) 

? 5 5 4 5 3 1959 Seedling 987 561 Blue Mt. 

4 4 5 1 7 5 1959 Seedling 1043 621 NK 95 

? 8 ? 5 4 5 1959 Seedling 714 381 OP 23 

4 4 5 1 7 10 1958 564 854 629 Delta 

5 5 5 4 5 3 1958 293 973 476 Geary 

3 4 4 4 4 3 1958 228 896 472 S- 21 

5 5 5 4 5 5 1958 143 973 596 Arboretum 

4 5 4 4 4 5 1958 221 938 694 Park 

? 4 ? 6 3 1 1958 136 903 441 Troy 

5 5 5 4 5 8 1958 257 1008 557 
Iowa 
Common 

? 4 ? 10 5 4 1958 none 112 111 

Ampla 

X 

Pratensis 

? 4 ? 10 6 4 1958 none 259 270 

Ampla 

X 

Pratensis 

4 4 5 1 7 10 1958 550 854 592 Delta 

3 4 4 10 3 5 1958 107 819 459 P. N. W. 

1 6 7 6 10 10 1958 143 665 349 Merion 

7 7 2 6 1 1 1958 386 1218 971 Newport 





T U R F GRASS RECOMMENDAT IONS 

Rev ised November 1961 

The Turf Committee of the Washington Seed Council, in response to r e -
quests f r o m schools and other public agencies, has prepared these basic r e c -
ommendations f o r turf management. 

The recommendations are necessar i l y genera l in nature. The f e r t i l i t y , 
texture, and drainage character is t ics of the soil, the i r r igat ion pract ices , and 
the intensity of t ra f f i c (wear ) on the turf are fac tors which must be considered 
f o r each speci f ic site. 

The re f o r e , we urge that these recommendat ions be interpreted and am-
pl i f ied f o r each speci f ic location by the local seedsman and turf authority, both 
f o r new seedings and f o r correct ing management pract ices on existing turf. 

I. SEED MIXTURES 

A. East of Cascades 

1. Type of areas 

a* School lawns - (no play area ) 
Kentucky bluegrass 
Creeping red fescue 

b. P lay f i e lds 
Kentucky bluegrass 
Creeping red fescue 
Chewings fescue 

c. Waste or infrequent use areas 
Chewings or Hard fescue 

2. Var i e t i es of g rasses adapted to Eastern 
Washington 

Merion, Newport, Delta, Park, Common Kentucky 
bluegrass 
Pennlawn, Olds, Creeping red fescue 
Chewings fescue 

B. West of Cascades 

Suggested Percent 
in mixture 

50 
50 

70 
15 
15 

100 

1. Type of areas 

a. School lawns - (no play area ) 
Bentgrass (Colonial types) 30 
Creeping red fescue 70 

b. P lay f i e lds 
Creeping red fescue 50 
Chewings fescue 20 
Bentgrasses 30 
On wet sites, tal l f escue may be substituted fo r 
bentgrass and chewings fescue. 



Suggested Percent 
in mixture 

c. Waste or infrequent use areas 
Chewings fescue 100 

2. Var i e t i es of g rasses adapted to Western 
Washington 

Astor ia , Highland, Colonial bentgrass 
Seaside, Penncross, Creeping bentgrass 
Pennlawn, Rain ier , I l lahee, Creeping red fescue 
Chewings fescue 

C. The Turf Committee recognizes that bentgrass cannot be expected 
to prov ide an adequate turf f o r playground use in Eastern Washing-
ton. They further recognize that Kentucky b luegrasses have only 
a minor place in turf in Western Washington. In this area, the 
b luegrasses have been only moderate ly pers istent through care fu l 
management on wel l -dra ined, deep loam to sandy loam soi ls . 

Ryeg rasses can be mixed with the above turf g rasses in either area 
when there is a need f o r rapid establishment of ground cover . How-
ever , use low rates since the r y eg rasses are strong compet i tors 
and wi l l delay establishment of the long- l ived, f ine - l eaved turf 
g rasses . 

General management considerations f o r both Eastern and Western 
Washington. 

A. Fer t i l i za t i on 

1. Apply nitrogen f e r t i l i z e r s at least three t imes during the season. 
Use one and one-half pounds actual nitrogen per 1000 square fee t 
per application. 

2. L ime may be needed on acid soi ls . 

3. Use f e r t i l i z e r s with potassium and phosphorus when soi l test r e -
sults show the need. 

4. Apply f e r t i l i z e r only when the grass leaves are dry . Apply wa-
ter immediate ly af ter application. 

B. Mowing 

1. Fescues and Kentucky bluegrass one and one-half inches 

2. Mer ion type Kentucky bluegrass three -quar te rs inch 

3. Bentgrass one-half to one inch 

4. Turf areas should be mowed often enough so that not more than 
one-half the total leaf length is removed at any one t ime. 
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