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AN ECONOMIC ANALYSIS

Rising costs demand competent allocation of resources
because as costs have increased, budgets have become
more restrictive. This has placed upon the turfgrass
managers the need to plan effectively to maintain the
established quality of the turfgrasscs without incurring
additional costs. To accomplish this the turfgrass man-
ager must rely upon his own extensive knowledge, expand
it and continually refine the planning and the allocation
of the resources available to him.

OWNERSHIP GOALS ESTABLISH COSTS
A logical starting point for a turfgrass manager is to

put the situation into the context  of ownership goals.
The goals are those objectives the owners had in mind

when the project was conceived and facilities were con-
structed.  Ownership goals were established in answer
to questions similar to: What clients are to be served?
Do they want the best? Would they settle for less? If
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so, how much less? Will there be monies available and
if so, how much or how little?

The goals establish the levels of quality for a facility.
All operations subsequently performed must strive to
conform to those levels. Knowing the levels, the skilled
manager can then define the operational tasks and their
frequencies thereby meeting  the level of quality demanded
by management.

Operational costs are calculated on known performance
carried out by mutual agreement of priorities and quality
levels. Operational tasks arc those physical inputs per-
formed a given number of times, thereby accumulating
a determinable number of man-hours. The extension of
those man-hours by a current monetary rate determines
the labor costs. With the addition of hourly machine
costs for equipment plus material costs, total costs mean-
ingful to management can be obtained for the mainte-
nancc of the quality level established through the owner-
ship goals. Simultaneously, management’s predetermined
objectives and goals are met.

The turfgrass manager can then plan decisively. Such
considerations preclude a hit-and-miss operational ap-
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proach. The planned program avoids vacillating deci-
sions or rescinded work orders. The  result is an efficient
work schedule from which effective work can be issued
quickly.

Each day the manager  juggles three important consid-
erations. One is a priority decision. This is the deter-
mination whether any unplanned  operational function
has come about that takes precedence over those already
scheduled. The second decision is to determine what
work tasks are correct for the priority job scheduled. The
third is to decide upon the manner in which each selected
task can be most effectively performed.

The three considerations can be illustrated by a situa-
tion brought about by an unscheduled event. If top
priority is given the unscheduled event, decisions quickly
follow as to tasks involved, their sequence and finally
who in maintenance  can most effectively do the required
tasks. With a preplanned program, the manager’s de-
cision process is simplified as the substitution, postpone-
ment or elimination of tasks is quite self-evident.

However, planning must embrace the many aspects of
management that include the supervision of materials,
scheduling of operational tasks, dctemrination  of their
individual frequencies, keeping of records, and the super-
vision of employees and safety. Only when these have
been coordinated has effective planning been performed.

UNIl’  COS’l’  DETERMINATION  A N D  U S E
Management coordination by the turfgrass manager

is helped measurably by classification. For the progressive
manager it means classifying the various sectors that
make  up the turfgrass facility. What, for instance, is its
size, and shape? How many  linear feet of cart paths or
walkways, the square feet of flower beds and the number,
kind and location of trees, shrubs and other plants
under the manager’s care. Such sector classification sim-
plifies the assignment of appropriate  operational  tasks,
the determination  of needed materials,  and machine  and
labor hours per sector.

A classification of the labor force provides the manager
with a working knowledge of the range and magnitude
of labor skills. Available  labor can thus be matched
appropriately  with available  cquipmcnt  and task ncccls.
Such information arms the manager  with documcntcd
data helpful in budget dctcrminations,  preparation and
analysis. Further,  the data provides a sound basis for
maintenance, personnel, cquipmcnt  and  material  deci-
sions. Application of the cost data can thus be made
relevant to labor effectiveness, job rcquiremcnts and
equipment  efficiencies.

RECORDS - TYPES AND USE

Many managers have a natural dislike for record keep-
ing. Records nevertheless provide nceded data and are
an integral part of good management.  A dislike for keep-
ing records  can be curbed somewhat by the maintenance
of only those that provide neccessary  information for
effective and efficient management. These include those
that pertain to equipment, materials, labor and opera-
tional tasks. The other type of records, those necessary
for financial and tax reporting are not generally of major
or primary concern of the turfgrass manager.

The equipment record indicates hours of machine use

and can be kept by a machine time card. Designed for
simplicity, it provides basic information helpful in record-
ing repairs, down-time, computing operational costs and
evaluating equipment replacement. The data helps in
determination of whether a piece of equipment is to be
owned outright, leased, rented or the work contracted.

In much the same way an inventory record can be
kept of materials procured, on hand, how used, where
and in what quantities. Material shortages or overages
can be avoided and determinations made as to amount
to be kept on hand and for what specific times of the year.

The personnel records show labor distribution and
requirements on a man-hour basis as well as the opera-
tional tasks performed, equipment used and the areas
worked. Also indicated are payroll needs, absenteeism,
sick leave, vacation periods and listing of injuries as re-
quired by safety regulations.

Essential as the foregoing records may be the turfgrass
manager’s basic source of reference are those records that
schedule the operational tasks performed. They indicate
the quality level  of maintenance as demanded by owner-
ship goals. They compute costs, document management
decisions, and project budget requirements.

APPROACHING AN ECONOMIC ANALYSIS

Through records,  an economic analysis of the opera-
tions can bc made. If an analysis is contemplated, three
approaches can be considered. One is the standard com-
parison approach using the records to determine the
average time taken to do a task, how often it was done,
how it was clone, the equipment and material used, the
kind and amount of each and the personnel involved.
An evaluation of the method as compared to a known
standard follows and a determination  made. The disad-
vantage of this method is that there are just not enough
good standards.

A second approach is to select an area that has been
consistently a high cost maintenance  sector; carefully
analyze  it and clctcrnminc what can bc clone to reduce its
high  level of maintenance.  Available alternatives are
then evaluated and sclcction made  that would reduce the
high maintenance  without lowering quality beyond an
acccptablc  level.

The  third approach is essentially a building-block
approach. Realizing that just so many things can be done
during any time period, even with unlimited resources,
the manager cons t ruc ts  a  maintenance  program that
could ideally provide the ultimate in quality. Every
individual input is carefully  considered and an ideal
working model thus constructed. It in essence represents
the epitome of an ideal maintenance program. To this
ideal the actual program is then compared. Decisions
follow based on the resources available to the manager.
Consideration is given to what can actually be done,
what limitations exist and why do they exist. Are there
material shortages, labor shortages, lack of equipment,
budget restrictions or unavailable skilled labor? What is
it impeding the establishment, of the ideal maintenance
model?  In the process of making the analysis areas of
concern are identified, costs computed, evaluations made
and decisions rendered.

This was the approach used by Dr. Wm. W. Wood,
Jr., University of California Extension Economist and



myself in the Cooperative Extension Manual 73, “Allo-
cating Resources for Golf Course Maintenance - an
economic analysis.” The manual illustrates a use that
could be adapted to the analysis of most turfgrass facili-
ties. It summarized the material, equipment and labor
used and the maintenance operational tasks for an 18-
hole golf course representative of those found in Southern
California.

The study establishes a basis for the substitution of
capital for labor in the planning and scheduling of opera-
tional tasks for each classified work area. (The publication
can be obtained for $1.00 directly from the Public
Service Office, 90 University Hall, University of Cali-
fornia, Berkely, CA 94720.)

OTHER CONSIDERATIONS
When an economic analysis is undertaken, the goals

and objectives of the analysis must be predetermined.
Restraints must be identified before a meaningful analysis

can follow. All parties must agree on priorities and
whether the analysis sought is one of better maintenance
for the same money or the same maintenance for less
money. Results may have little comparison with those
in the analysis of other supposedly similar operations.
All figures basically are plus or minus figures. They
pertain to a particular operation and become meaningful
to another only when both arc identical in all respects.
A manager’s greatest concern is the firm conviction that
his allocation of the resources available to him are
optimum for the conditions under which he must operate.
If they are, then his figures as revealed by an analysis are
valid indeed. Of little concern is the fact they may
exceed or do not meet those of other analysis. His re-
corded and documented figures, based on established
and agreed upon ownership goals, substantiated by opera-
tions carefully recorded, scrutinized and evaluated, stand
and are valid regardless how well they may or may not
compare with other operations.

CALIFORNIATURFGRASSCULTUREINDEX
Volume 1, Number 1, 1951 through Volume 24, November 4, 1974

The California Turfgrass Culture, formerly Southern
California Turfgrass Culture, has been in print for twenty-
four years and, during that time, a wealth of  turfgrass
literature has been presented. To aid with the classifica-
tion of this material into a workable source of information,
a subject matter index has been prepared.

The twelve designated subject areas have been further
divided into alphabetized subheadings; each sub-heading
contains the appropriate article(s) , author(s), volume,
number and page. Cross references have been provided
as needed.

DISEASES AND CONTROL

Control
Fungus  Disease of Turfgrass and Their Control. R.  M. Endo
and A. H. McCain, ll(2)  :9.
Fungal Diseases of Turfgrasses in California: Their nature,
fac tors  inf luencing the i r  development  and the i r  cont ro l .
R. M. Endo and A.  H.  McCain. 15 (3) : 17.
Turfgrass Disease Control. P. A. Miller. 6(  1) :7.
The Prevent ive  Program in  Control l ing Turf  Diseases .  Law-
rence J. Petersen. 19(  1) :8.
Chemotherapy Breaks Par.  E.  M. Stoddard and Raymond J.
Lukens. lO(4) :27.

Fungicide Trials
Turf Fungicide Trial-UCLA-1952. P. A. Miller and 0. R.
Lunt. 3( 1) :4.
Turf Fungicide Trials-1954. P. A. Miller and C. Gordon
Wyckoff. 5(2):1.
Present  Status  and Future  Problems in  Turf  Disease Research
R. M. Endo. lO(1):l.

Identification
Pattern of  Turfgrass Disease.  L.  J .  Petersen.  ll(4)  :30.
Recogniz ing  Turfgrass  Diseases .  Stan Freder iksen and John
L. Weihing. 18(3) :18.

Nematodes
Control  or  Nematodes on Turf  in a Landscape Management
Program. John D. Radewald.  24(  1) :5.

Potassium, Influence of
Turfgrass Disease: The Relationship of Potassium. Roy L.
Goss and C. J. Gould. 18(2):15.

Specific Diseases
Brown Patch of  Turfgrass  Caused by Rhizoctonia  Solani  Kuhn.
John II. Madison. 16(2) :9.
hlelting-Out Bluegrass. A. H. McCain, T. G. Byrne and
hlilton R. Bell. 15(4) :30.
Systemic Control  of  Bluegrass Rust .  T.  G.  Byrne and A. H.
McCain. 18(4) :28.
Dollar Spot Control Trials. P. A. Miller. 2(  1) :4.
Dollar Spot Control. P. A. Miller and 0. R.  Lunt. 4(2):3.
Why Ni t rogen  Fer t i l i za t ion  Cont ro l s  the  Dol la r  Spo t  Disease
of Turfgrass. R. M. Endo.  17(  2 )  :  1 1 .
Alternaria  Leaf Spot and Petiole Blight of Dichondra. R. M.
Endo.  15(4):32.
Dichondra Lcafspot. Arthur H. McCain. 17(4) :26.
Two Pests  of  St .  August inegrass  (So.  Chinch Bug.  A.  S.  Deal) ,
(Gray Leaf  Spot of St. Augustinegrass. K. E. Mueller).
22(  3) :19.
Fungicidal Control  of  the  Anthracnose  and Al ternar ia  Diseases
of Dichondra, A. 0. Paulus,  John Van Dam, R. M. Endo,
Jerry Nelson and Fujio  Shibuya. 23(4) :25.
A Mosaic Virus Disease of Dichondra. L. G. Weather.
22(3):23.
Fusarium Blight, A Destructive Disease of Kentucky Bluegrass,
and  i t s  Cont ro l .  R.  M. Endo,  R. Baldwin, S. Cockerham, P. F.
Colbaugh,  A.  H.  McCain and V.  A.  Gibeaul t .  23 (  1)  :  1 .

Miscellaneous
Turfgrass Disease Control .  Arthur H. McCain and R.  M. Endo.
20(  3) :20.
Turfgrass Diseases. P. A. Miller. 7(2) :9.
The  Role  of  Gut ta t ion  Flu id  in  Fungal  Disease  Development .
R.  M. Endo.  17(2) :12.
Root  Tip Degenerat ion of  Turfgrasses.  Natura l  and  Induced .
R.M.Endo.  i7(3):  17.
Some Common Causes of Turf Failure in Southern California.
R. M. Endo. lO( 3) :22.
Recovery of  Diseased Turf  Grown on Sand and Heavy Clay
Soil. 9(3) :24.
The  Univers i ty’s  Role  in  the  Cont ro l  of  Pes ts  and  Diseases
In jur ious  to  Agr icu l tu re  and  Publ ic  Hea l th .  M.  L .  Pe te r son .
13(2)  :15.  
Drought  St ress  as  a  Factor  Tr igger ing Fungal Disease of  Turf-
grass. R. M. Endo and P. F. Colbaugh. 22(3):21.
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ENVIRONMENTAL GROWTH -
CONTROLLED GROWTH

Controlled Growth
Chemical Control of Plant Growth and Development. Roy
Sachs. 11(1):4.
Gibberellic Acid on Zoysia Grasses. V. B. Youngner. 8(  1) : 5.
Effects of Winter Applications of Gibberellic Acid on Ber-
muda and Zoysia Turf. V. B. Youngner. 9(1):7.
Carob Tree  Growth St imulated wi th  Gibberel l in .  J.  R. Goodin
and V.  T. Stoutemyer. 13(  1) :7. .
Growth Retardants. R. M.  Sachs. 15 ( 1) : 5.
Evaluat ion of  Turfgrass  Growth Retardant  Chemicals .  Stephen
T. Cockerham and David Barlow. 21(  3) :23.
Progress Report: Electricity in Climate Control for Winter-
green Bermudagrass. H. Hamilton Williams. 19(4) :28.
A Greenhouse for  Warm Season Grasses.  W. A.  Humphrey.
11(2):15.

Environmental Growth
Response of  Plants  to  Their  Environment .  V.  B.  Youngner .
17(  1) :4.
The Effects  of  Temperature  and Light  on Vegetat ive Growth.
V. B. Youngner. 18(  3) :22.
Climate and Growth of Turfgrasses.  V. B. Youngner.  lO(  3)  :23.
Some Climatic Requirements of Turfgrass. V. A. Gibeault.
23(4) :29.
Human Comforts and Bluegrass “Comfort” in the Hot Cli-
mates of California. John H. Madison. 24(  1) :2.
Environmental  Factors  Affect ing Bermudagrass  Growth and
Dormancy. V. B. Youngner. 9(4):25.
Effect of Temperature Stress on Poa annua. James B. Beard.
19(  1):l.
Carbohydra tes  (Energy) ,  the  P ivot  Poin t  o f  Grass  Responses .
V. B. Youngner. 23(  1) :2.

EQUIPMENT
The Rotary Mower in California.  4(  2)  :2.
The Mott  IIammer Knife  Mower. 6( 1) :7.
Preventive  Maintenance of Power Equipment. William D.
Goodrich. 9( 3) :19.
New Liquid Applicators for Turfgrass. 7(  3) : 17.
The Turfgrass Seed Mat. V. B. Youngner. 8(4) :32.
Water hleasuring and Control Equipment. A. W. Marsh.
8(2):11.
Tensiometers  in Turfgrass.  Wayne C. Morgan. lO(4) :28.
Standardized  Wear Index for Turfgrasses. R. L. Perry, 8(4) :3O.
The  Po in t  Quadrat Method for  Analyzing the  Composi t ion  of
Turf. M. Zaki Mahdi. l(2) :4.

ESTABLISHMENT AND CARE OF LAWNS,
GREENS AND TREES

Aeration
Aerat ion,  Compaction and Drainage.  J .  Letey.  11(3)  :17.
Aerif icat ion or  Cul t ivat ion of  Establ ished Turfgrasses .  V.  B.
Youngncr  and Tosh Fuchigami.  8(2) :9.
Why Aerification?  V. B. Youngner. 21(4) :25.
Summer Aeration Helps Turf Growth. Wayne C. Morgan.
14( 3) :23.
Observat ions  on Turfgrass  Aerat ion and Ver t ica l  Mowing.
Wayne C. Morgan. 12(2) :12.
Patience Needed to Solve the Compaction Problem. J. E.
Gallagher, Jr. 2(4) :4.
New Irr igat ion and Aeri f ica t ion Methods .  Wayne C.  Morgan.
15(2):11.

Colorants
Colorants for Dormant  Bermuda and Other Subtropical Grasses.
V. B. Youngner  and Tosh Fuchigami. 8( 1) :7.
A Turfgrass Colorant  Study.  John Van Dam and Kent  Kurtz.
21(3):17.

Establishment
Weedfree Turfgrass Seedbeds. V. B. Youngner  and W. B.
Tavener. 6(  4)  :?.
Seedbed  Preparat ion for  Turfgrasses.  0 .  R.  Lunt ,  P.  A.  Mil ler
and G. Wyckoff. 6(1):5.
How to Plant Creeping Bent Stolens  and Produce Putting
Greens. R. R. bond. 3(4)  :3.
The Use of Plugging for Changing Grasses in Turf. Zaki
Mahdi. 6(  3) :5.
Vegetative Propagation of Grasses. l’osh Fuchigami. 8( 3) :19.

General
Managing Greens for  Hot  Weather  Survival .  V.  B.  Youngner
and 0. R. Lunt. 8(4) :25.
Winter Turf Maintenance.  V. B. Youngner.  18(4) :29.
Management  of  Bentgrass  Put t ing Greens in  the West .  V.  B.
Youngner. 8( 3) :17.
A Greenhouse for Warm Season Grasses.  Wesley A. Hum-
phrey. ll(2):  15.
Construct ion and Maintenance of  Turfgrass  Areas  in  Bri ta in
and Western Europe. John Escritt. 20(  2) :9.
Landscaping to Protect  Homes from Wildfires.  V. B.  Young-
ner, 20(  4) :28.
Color  the Golf  Course Landscape.  Richard G.  Maire.  21(l)  :6.

Renovation
Reviving Old Putting Greens. C. L. Hemstreet and Fred
Dorman.  14(3) :20. 
Renovation of Old Bermudaerass Turf with Calcium Cyana-
mide. V. B. Youngner. 18(4):28.
Chemicals  for  Lawn Renovat ion.  E.  Robert  Bichowsky and
V. B. Youngner. 6(  1) :3.
A Further Evaluation of the Vertical Mulching Method of
Improving Old Greens. T. G. Byrne et al. 15(2) :9.
The Use of Plugging for Changing Grasses in Turf. Zaki
Mahdi. 6(  3) :5.
Vegetative Propagation of Grasses. Tosh Fuchigami. 8 ( 3 ) : 19.

Pruning Responses of Mature Trees. Richard W. Harris.
Tree Management

15(1):7.
Tree Health and Beauty Improved from Vertical Mulching.
\\‘ayne C. Morgan. 14(4) :31.
Carob Tree Growth Stimulated with Gibberellin. J.R.J.
Goodin  and V. T. Stoutemyer. 13(  1) :7.
Trees for the G o l f Course. V. T . Stoutemyer. 1 1 ( 1) : 1 .
Growing  Grass  Under  Euca lyptus .  5  (  1 )  :4.

INSECTS, RODENTS AND CONTROL

Chinch Bugs
Southern  Chinch  Bug,  A New Pes t  of  S t .  Augus t inegrass  in
Southern California. F. S. Morishita, R. N. Jefferson and L.
Johns ton .  19(  2)  :9.
Southern Chinch Bug.  A New Pest  of  Turfgrass  in  Cal i fornia .
R. N. Jefferson and F. S. Morishita. 18(2) :lO.
Two Pests  of  St .  August inegrass  (Southern  Chinch Bug.  A.  S .
Deal)  (Gray Leaf  Spot  of  St .  August inegrass.  K.  E.  Mueller) .
22(3):19.

General Pests of Turf and Dichondra
Control of Turfgrass Pests. R. N. Jefferson and J. E. Swift.
6(2):1.
Dichondra Pests in Southern California. R. N. Jefferson  and
A. S. Deal. 14(  3) :17.
Turfgrass  and Dichondra Pests  in  Southern Cal i fornia .  R.  N.
Jefferson, A. S. Deal and S. A. Sher. 9(  2) :9.
Look for Turf Pests Now. R. N. Jefferson et al .  17(2) :9.
Control of Billbugs  on Turf. F. S. Morishita, W. Humphrey,
L. C. Johnston and R. N. Jefferson. 21(2) :13.

Gophers
Controlling Gophers with Poison and Traps. J. B. Cook.
12(2) :16.
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Mechanical Gopher Control on Golf Courses. Seward T.
Besemer. 14(2)  :16.

Mites and Frit Fly
Progress  Repor t  on  the  Bermudagrass  Mite  and the  Fr i t  F ly .
R. N. Jefferson and F. S. Morishita. 12(2) 9 .
The Bermudagrass Eriophyid Mite. G. D. Butler, Jr. and
A. A. Baltensperger .  13(  2)  :9.

IRRIGATION
Antitranspirants

Antitranspirants-Uses and Effects on Plant Life. D. C.
Davenport, R. M. Hagen and P. E. Martin. 19(4):25.

Drainage
Drainage Principles. J. Letey. 15 (4) :2  5.
Drainage of Recreational Areas. Clyde E. Houston, 14(2) :14.
Aerat ion,  Compaction and Drainage.  J .  Letey.  11(3)  :17.

Economics
The Economics of Turfgrass Sprinkler Irrigation. Wm. W.
Wood, Jr. 17(2):15.

Measuring
Water  Measuring and Control  Equipment .  A Marsh.  8(  2 )  :  1 1 .
Tensiometers in Turfgrass.  W. C. Morgane. 10(4):28.
Evapotranspiration-A Guide to Irrigation. W. 0. Pruitt.
14(4):27.
Evapotranspirat ion for  Turf  Measured with Automatic  I r r iga-
tion Equipment. S. J. Richards and L. V. Weeks. 14(l)  :7.
Turf Irrigation Based on Instruments. Sterling J. Richards.
14(  3) :24.
Sprinkler  Can Tests  Can Help YOU. W. C. Morgan. 14(2) :12.
Calcula t ing I r r igat ion Needs .  V.  A.  Gibeaul t .  22(4) :28.

Soil-Water
Water Movement in Soils. W. II. Gardner and J. C. Hatch.
12(1):5.
Water  Dis t r ibut ion .  Alber t  W.  Marsh .  18(  1)  :3.
Soi l  Water  Rela t ions .  Ster l ing J .  Richards .  11(4)  :29.
Water-Soi l -Plant  Rela t ions .  Rober t  M.  Hagen. 7(4) :25.
Turf and Soil Water-Air Relationship. F. K. Aljibury.
17(3) :19.
Water  Penetration of Soils. D. W. IIenderson  and J. A.
Vomocil 7(4):31.
Water Usage. S. J.Richards. 18(2):11.
Water Requirements as a Function of Clipping Height and
Frequency. J.  R.  Watson.  17(  1)  :l.

Systems
I r r igat ion-Systems and Procedures .  John H.  Madison.  14(  1)  :l.
Concept  of  Sprinkler  System Select ion.  E.  J .  Hunter .  15(4) :28.
Characteristics of Pipe Used for Sprinkler Systems. C. E.
Rowland. 16(  1) :5.
A Low Applicator  Sprinkler  System for  Bowling Greens.  T.  G.
Byrne. 16(4) :29.
Protect Your Investment in a Landscape Sprinkler System.
Albert W. Marsh, John Van Dam and V. A. Gibeault.
21(4) :29.
Sprinkler Distribution Related to Chemical Injection. Ralph
A. Strohman and Albert  W. Marsh.  22(  1)  :3.

Terminology
Sprinkler  I r r igat ion Terminology.  Hugh McKay.  19(  3)  :22.

Wetting Agents
Wetting  Agents. J. Letey, R. E. Pelishek, and J. Osbom.
12(1):3.
The Use of  Physical  Soi l  Amendments ,  I r r igat ion and Wett ing
Agents in Turfgrass Management. W. C. Morgan et al.
16(  3) :17.
Effect of Wetting Agents on Irrigation of Water Repellent
Soils. J. Letey et al. 13(  1):l.
Surfactant  Longevi ty  and Wett ing Character is t ics .  J .  R.  Os-
born,  J .  Letey and N.  Valoris.  19(  3)  :17.

Miscellaneous
Some Questions About Irrigation. 9(  3) :18.
Turfgrass  Irr igat ion Research at  the Universi ty  of  Cal i fornia .
Albert  W. Marsh.  20(  1)  :l.
How to Receive the Greatest  Benefits  from Turfgrass Irriga-
tion. A. W. Marsh. 16(4) :27.
Water Management of Turfgrass and Trees. Wayne C.
Morgan. 11(3):21.
New Irrieation and Aerification  Methods.  W. C. Morgan.
15(2):11:
Turfgrass  Variet ies  and Irr igat ion Pract ices.  V.  B.  Youngner.
20(  1) :3.
Colorado River Water-It’s Better Than You Think. R. L.
Branson.  21(2):15.

MOWING

Effects of Mowing
Soil Oxygen and Clipping Height Effects on the Growth of
Newport Bluegrass. J.  Letey et al. 14(  2) :9.
Water  Requirements  as  a  Funct ion of  Cl ipping Height  and
Frequency. J .  R. Watson. 17(  1)  :l.

Vertical
The Vertical  Mowing of Grass.  C. Gordon Wyckoff.  4(  4)  :3.
Observat ions  on Turfgrass  Aerat ion and Ver t ica l  Mowing.
Wayne  C. Morgan. 12(2) :12.
Vertical Mowing-Aerifrcation-Poa Annua Invasion. V. B.
Youngner. 18(  1) :6.
Chemical  Control  of  Annual  Bluegrass  as  Related to Vert ical
Mowing. V. B. Youngner and F. J. Nudge. 18(  3) :17.
Thatch Removal. Paul E. Rieke. 21(3):19.

General
Mowing Grass with a Reel-type Machine. Don 0. Benson.
13(2) :ll.
Problems of  Mowing the Warm Season Stoloniferous Grasses
V. 1’. Stoutemyer. 5( 4) :4.
Pat terns of  Mowing.  J .  R.  Watson.  12(4):27.

NUTRITION - FERTILIZERS
Chelates

Chelates Correct Micronutrient  Deficiencies in Ornamental
Trees and Shrubs.  Wayne C. Morgan.  12(  3)  :21.

Coated Fertilizers
Coated  Fer t i l i ze rs :  Genera l  Descr ip t ion  and  Appl ica t ions .  0 .
R. Lunt, A. M. Kofranek and J. J. Oertli. 12(  1) :l.
Properties of Coated Fertilizer Materials. J. J. Oertli and
0. R.  Lunt.  12(2) :14.
A Comnar ison of  Resin-Fer t i l izer  wi th  Non-Coated Soluble
Fertilizers on Bentgrass Putting Green Turf. Seward T.
Besemer. 13(  1) :3.

Disorders
Nutrient Disorders in Turfgrass. J. J. Oertli. 12(  3) :17.
Yellowing of Turfgrass.  G. C.  Horn.  12(  3)  :22.
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How to Figure Your Fertilizer Costs. Richard G. Maire.
lO(  2) :14.
Budgeting Your Fert i l izer  Needs for  Turfgrass.  M. S.  Beckley
and Thomas Byrne. 12  (2 )  :  10 .

Liquid Fertilizers
Liquid Fertilization of Turfgrass. L. J. Booher.  12(  3) :17.
Liquid Fertilizer Injection. 0. A. Matkin.  16(4) :31.

Nitrogen
What  We Should  Know About  Ni t rogen  Fer t i l izers  for  Turf-
grass. 0. R. Lunt. lO(2) :9.
What  to  Expect  From a  Ni t rogen Fer t i l izer .  El io t  C.  Rober ts .
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0. R. Lunt, R.  H. Sciaroni and A. M. Kofranek. 12(3) :21.
Metal Ammonium Phosphates.  0.  R. Lunt.  F.  T. Yamaguchi
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Turfgrass Diseases: The Relationship of Potassium. R.  L.
Goss and C. J.  Gould. 18(2) :15.

Recommendation
Turf Fertilization Program. V. B. Youngner. 13(4) :31.
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9(2):16.

Solubility
Fertilizer Material Solubility. 17(  1) :6.
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gen. J. J. Oertli. lO(4) :30.
New Fert i l izer  Labels  Coming.  14(  1)  :6.
Necessary Nutrients for Turfgrass. V. A. Gibeault. 23(  4) :30.

SOILS AND SOIL MODIFICATION
Air and Aeration

Turf and Soil Water-Air Relationship. F. K. Aljibmy.
17(3):19.
Soil Oxygen and Clipping Height Effects on the Growth of
Newport Bluegrass. J. Letey et al. 14(2) :9.
Aerification  or Cultivation of Established Turfgrasses.  V. B.
Youngner and Tosh Fuchigami. 8(  2 ) 9.
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Gallagher, Jr. 2(4) :4.
Summer Aeration Helps Turf Growth. Wayne C. Morgan.
14(  3):23.
New I r r iga t ion  and  Aerification  Methods.  Wayne C.  Morgan.
15(2) :11.
Observat ions  on Turfgrass  Aerat ion and Ver t ica l  Mowing.
Wavne C. Morgan. 12(21:12.
Aeration,  Comaction and Drainage  J. Letey. 11(3) : 17.
Vertical Mowing-Aerification-Poa Annua Invasion. V. B.
Youngner .  18(  1)  :6.
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Thirty Years of Turfgrass Soil Testing. 0. J. Noer. lO(  1) :4.
Bet te r  Answers  wi th  Soi l  and  P lan t  Analyses .  Roy L .  Branson.
16(1):1.

Compaction
A Method for Minimizing Compaction in Putting Greens.
0. R.  Lunt. 6(  3) :l.
Aerat ion,  Compaction and Drainage.  J .  Letey.  11(3)  :17.
Patience Needed to Solve the Compaction Problem. J. E.
Gallagher, Jr. 2( 4) :4.
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Modification

Soil Types for Putting Greens. 0. R. Lunt. 8(  2) : 13.
Soil Amendments-What Can Thw Reallv  Do? Roy  L..
Branson.  11(1):7.
Effects of Organic and Inorganic Amendments on the Hy
draulic Conduct ivi ty  of  Three Sands Used for  Turfgrass  S o i l s .

J.  L .  Paul ,  John H.  Madison and L.  Waldron.  21(2) :9.
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Soil  Mixes and Turfgrass Management.  0.  R.  Lunt.  11(3) :23.
The Use of  Physical  Soi l  Amendments ,  I r r igat ion and Wett ing
Agent in Turfgrass Management. Wayne C. Morgan et al.
16(3):17.
A Method for Minimizing Compaction in Putting Greens.
0. R. Lunt. 6(3):1.

 Preparation
Seedbed  Preparation for Turfgrass. 0. R. Lunt, P. A. Miller
and G. Wyckoff. 6(1):5.
Weedfree Turfgrass Seedbeds. .  V.  B.  Youngner and Will iam
B. Tavener. 6(4) :7.
Sands and Their Place on the Golf Course. W. B. Davis.
23(3):17.
The Sand Football Field. W. B. Davis, D. S. Farnham and
Kenneth  D.  Gowans .  24(  3)  :17.
Examples of Real Solutions-The Fine Sand Green. W. B.
Davis: 23(  3) :20.
An Alternat ive Method of  Greens Management,  Part  I .  J .  H.
Madison. W. B. Davis and I. L. Paul. 24(2):11.
An Al ternat ive  Method of  Greens  Management:  Part  II .  John
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C. Morgan. 16( 2) :14.
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Water Penetration of Soils. D. W. Henderson and J. A.
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Water Movement in Soils. W. H. Gardner and J. C. Hatch.
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W&r Soil Plant Relations. Robert M. Hagen.  7(4) :25.

Salinity
Salinity in Relation to Turfgrass. Roy L. Branson.  11(4) :27.

SURVEYS AND PROGRESS REPORTS
Reports

Turfgrass  Research by the Cal i fornia  Agricul tural  Extension
Service.  W. B. Davis.  17(  3)  :20.
A Review of Recent Turfgrass  Research in Southern Cal ifornia .
V. B. Youngner. 19(  1) :6.
Progress Report: Electricity in Climate Control for Winter-
green Bermudagrass. H. Hamilton Williams. 19(4) :28.
Rela t ionship  of  the  Univers i ty  to  the  Turfgrass  Indus t ry .  D.
Aldrich, Jr. ll(4)  :25.
Turfgrass Terminology. 21(4) :31.
Progress Report on Control of Annual Bluegrass in Turf. C. L.
Elmore, L. Frey, K. Gowans and J. Van Dam. 22(1):5.
Progress Report on Crabgrass Control in Turf, 1971. C. L.
Elmore, K. Mueller, K. Gowans and B. Fischer. 22(2) :14.
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Turfgrass by the Thousands of Acres.  M. H. Kimball .  5( 1)  :l.
Turferass-What Is Its Future? 1. 1. McElroy.  9(1):l.
Califlornia’s  50,000 Acre Golf Course W. B. Davis.   16(  1) :2.
California’s Golf Course Boom. W. B. Davis. 18(4):25.

TURFGRASS SPECIES AND VARIETIES
Adaptation

Climatic Zones for Turfgrasses  in California. V. B. Youngner
-et al. 12(4):25.

Turfgrass  Adaptat ion in California.  V.  B.  Youngner.  17(2) :13.
Which Is The Best Turferass?  V. B. Younener. 12(4\ : 30.
An Evaluation of Turfgrass  Mixes in the Antelope  Valley  V.
A. Gibeault.  John Van Dam and Stanley Spaulding.  21(l)  :7.

Annual Bluegrass (see Weeds)
Annual  Bluegrass  as  a  Cool  Season Grass  for  Bermudagrass
Mixtures. V. T. Stoutemyer. 4( 1) :l.
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The Bahiagrass.  C. Gordon Wyckoff and V. T. Stoutemyer.
4(  2) :4.
Tall Fescue - Pensacola Bahiagrass Combination. V. B.
Youngner .  8( 3)  :24.
Bahiagrasses for Lawns. H. G. Meyers, G. C. Horn, E. 0.
Burt and G. M. Whitton.  20(  3) :23.

Bentgrass
Evaluation of Bentgrass Strains for Bowling and Putting Green
Turf. V. T. Stoutemver and Pierre A. Miller. 31(3) :4.
Turf Performance Evaluations.  2( 3) :3.
The Story of  Cohansey.  E.  R.  Steiniger.  19(4) :31.
The Bermudaerass-Bentgrass  Combinat ion  for  an  Al l -Year  Put t -
ing or Lawn Bowling Green. Zaki Mahdi. 6(2) :8.
Colonia l  Bentgrass  in  Cal i fornia .  Dean Donaldson.  23(  1)  :7.

Bermudagrass
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8( 3) :21.
Evaluat ion  of  Bemmdagrass  Strains.  C.  Gordon Wyckoff  and
V. T. Stoutemyer. 4.( 3) :2.
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Improved  Bermudaerass.  W. A. Humnhrev and V. B. Young-
n e r .  12(3):18.  
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The Bermudagra-Bentgrass  Combination for An All-Year
Putting or Lawn Bowling Green. Zaki Mahdi. 6(2) :8.
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Overseeding Bermudagrass Fairways.  J .  R.  Breece, W. B. Davis
and V. B.  Youngner .  20(  3)  :17.
The Economics of  Overseeding and Colorizing Dormant  Ber-
mudagrass.  John Van Dam. 22(4) :26.
Fusarium Blight, A Destructive Disease of Kentucky Bluegrass,
and Its Control. R.  M. Endo, R.  Baldwin, S. Cockerham,
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Classification
Identif icat ion of  Turfgrasses by Vegetat ive Morphology,  V.  B.
Youngner and June Latting. lO(  3) : 17.
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Dichondra: Past Present and Future. V. B. Youngner,
16(3):21.

Difficult Sites
Shade Grasses and Maintenance. James B. Beard. 17(4):29.
The Possibil i t ies of Sedges as Turf.  V. T.  Stoutemyer.  3(2) :4.
Prostrate Birdsfoot Trefoil-A Turf for Difficult Sites. S.
Spaulding. lO(4) :25.
Growing Grass Under Eucalyptus. 5( 1) :4.
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3(1):3.
Growing Grass Under Eucalyptus. 5 ( 1) :4.
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Tall Fescue - Pensacola Bahiagrass Combination. V. B.
Youngner .  8(  3)  :24.
Tall Fescue in California. V. A. Gibeault, V. B. Youngnex
and D.  R.  Dona ldson .  22(4) :25.

Ground Covers
The Use of Ground Covers.  V. T. Stoutemyer. 7(  1)  :l.

Ground Covers: Specifications and Costs: James C. Perry.
21(3):21.

Playground Turf
Playground Turf .  V.  B.  Youngner.  9(2) :15.
The Effects of Traffic on Turfgrass. V. B. Youngner. 13(  4)  :28.

Ryegrass
Perennial Ryegrass  in California. V. A. Gibeault, V. B.
Youngner, R. Baldwin and J. Breece. 22(  2) :9.
An Evaluation of Perennial Ryegrass  Varieties for Winter
Overseeding. V. A. Gibeault and John Van Dam. 22(2) :ll.
An Evaluation of Perennial Ryegrass  Varieties for Winter
Overseeding. Final Report. V. A. Gibeault and J.  Van Dam.
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V. A. Gibeault. E. Iohnson. K. Gowans and D. Donaldson.
24(2):9.  

Seed Mixtures
Turfgrass Seed Mixtures.  V. B.  Youngner .  7(  2)  :14.
Turfgrass Seed Mixtures for Fairway and Park Turf. V. B.
Youngner .  11(2):16.
Turfgrass Seed Guide. V. B. Youngner. 7(  2 ) : 11.
Turfgrass Seeds by the Pound. Kenneth Gowans. 22 ( 3 ) : 23.

St. Augustinegrass
St.  Augustinegrass for  Turf .  V.  B.  Youngner,  V. A. Gibeault
and Ken Mueller .  22(  3)  :17.
Two Pests  of  St .  August incgrass  (So.  Chinch Bug.  A.  S .  Deal)
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22(  3) :19.
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Zoysias as  Turfgrasses for  Southern California.  C.  Gordon
Wyckoff. 5( 3) :1.
Uses  for Zoysiagrasses  in the Southwest. 9(4) :29.
Zoysiagrass for  Lawns.  V.  B.  Youngner and M. H.  Kimball .
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Miscellaneous
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5(2):3.

WEEDS AND CONTROL

Annual Bluegrass (Poa  annua)
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V. B. Youngner,  John Van Dam and S.  E.  Spaulding.  24(  1 )  : l .
The Safe Use of Pesticides. Andrew S. Deal. 23(4) :26.

Miscellaneous
Chemical Pest Control. John H. Madison. 19(3) :19.
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