The finest

greens are

planted with
Warrew STOLONS

Perfect even texture and color are
maintained with clean, pure-strain
WARREN'S STOLONS. Greens
planted with seed do not hold their
uniformity of color and texture as well
as greens planted with stolons. They
are apt to develop a “patchwork” look
after a few years.

The cost of STOLONS over the cost of
seed is insignificant compared to
the overall cost of the establishment
of a golf course. Why be satisfied
with anything less than perfect
greens only obtainable from pure-
strain STOLONS.
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Wetting agents are
not cure-alls

Effects of nonionic surfactants
on monocots. R. M. Endo, J.
Letey, N. Valoras and J. F. Os-
born. 1969. Agronomy Journal.
61(6): 850-854. (from the Depart-
ments of Plant Pathology and Soils
and Plant Nutrition, University of
California, Riverside, Calif.
92502).

The effects of two nonionic sur-
factants on seed germination, shoot
growth and root growth of six
grasses were investigated. The
grasses included in the root and
shoot growth inhibition study were
barley, common bermudagrass,
creeping bentgrass, Italian rye-
grass, Kentucky bluegrass and tall
fescue. Additional studies concern-
ing the effects of surfactants on
seed germination were conducted
with barley. The two surfactants
included in the study were (a) Aqua
Gro, 50 per cent polyoxyethylene
ester and 50 per cent polyoxythy-
lene ether and (b) Soil Penetrant
3685, polyoxyethelene ethanol.

The root and shoot growth in-
hibition studies with the six grass-
es were conducted in a greenhouse
using solution culture techniques.
The Hoagland’s nutrient solution
contained treatment concentrations
of 0, 3, 6, 12.5, 50, 100, 150, 200
and 400 parts per million (ppm) of

the specific nonionic surfactant.
Seed germination and shoot growth
inhibition studies using barley
were conducted on two soil mix-
tures which were compacted to a
bulk density of 1.25 gms/cm?.
The two soils included were (a) a
Krilium-treated Yolo silt loam and
(b) a 1-1 mixture of sand and peat.
The nonionic surfactants were ap-
plied to the soils at concentrations
of 0, 330, 1,000, 2,000 and 4,000
ppm. Effects on shoot and root
growth were determined 22 days
after treatment.

Results of these studies showed
no inhibition of root growth, mor-
phology or development by the two
nonionic surfactants when applied
at rates of 3, 6, and 12 ppm in the
solution culture studies. Toxic ef-
fects were observed at excessive
rates of application ranging from
25 to 400 ppm in the solution cul-
ture studies. Soil Penetrant was
more toxic than Aqua Gro. Root
hair development and growth was
particularly sensitive to inhibition
by the surfactants at concentra-
tions of 25 ppm or more. Differ-
ences in species response to root
hair inhibition were also evident
with bermudagrass being more
susceptible to injury than ryegrass.
Complete suppression of root hair
formation occurred at 200 ppm.
Shoot growth was also inhibited by
the nonionic surfactants at rates of
50 ppm or higher. Soil Penetrant
was more inhibitory than Aqua
Gro as was observed in the case of
rooting.

There was a drastic reduction in
phytotoxicity to the roots and
shoots of barley plants when
grown in treated soils rather than
in solution cultures. Aqua Gro was
less phytotoxic than Soil Penetrant
in the soil studies. Phytotoxic ef-
fects from Aqua Gro applications
were only evident on soils treated
at high concentrations of 1,000
ppm or above. The reduced phyto-
toxicity in soils compared to nu-
trient solutions is attributed to the
absorption of a portion of the sur-
factant by the soil. The differential
in phytotoxicity between the two
wetting agents is attributed to
Aqua Gro being absorbed to a
greater extent than Soil Penetrant.
The degree of phytotoxicity also

(Continued on page 22)
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varied with the specific soil type. At
a given concentration of surfactant,
phytotoxicity - was greater when
grown on a treated silt loam than
on a one to one mixture of sand and
peat.

Root growth of turfgrass is
more sensitive to inhibition or
phytotoxicity by surfactants than
shoot growth, whereas seed ger-
mination is the least sensitive.
Soil Penetrant significantly re-
duced seed germination of barley at
concentrations of 1,000 ppm or
above whereas soil treated with
Aqua Gro at 4,000 ppm did not
reduce germination.

Comments: Nonionic surfactants
are nonelectrolites which are chem-
ically inactive. They are most ef-
fective in hard water and at warm
temperatures. Several of the
nonionic surfactants are used in
turfgrass culture as wetting agents
for the purpose of increasing the
ability of water to moisten a solid
,substance such as the soil or thatch.
Basically, a wetting agent lowers
the surface tension, resulting in in-
creased effective wetting of solid
surfaces. Wetting agents vary in
the degree of effective wetting they
produce.

Wetting agents can be utilized in
improving the wetting of hydro-
phobic soils, thatch and localized
dry spots. Beneficial effects associ-
ated with the improved wetting in-
clude a reduction of the (a) evapo-
ration rate, (b) incidence of dew
and (c) amount of water lost by
surface runoff. Potentially detri-
mental effects include (a) a reduc-
tion in the water holding capacity
of the soil and (b) an increase in
thatch accumulation resulting from
the increased droughtiness of the
thatch layer which restricts micro-
biological decomposition. There
may be no beneficial effects from
the use of wetting agents on soils
which are not hydrophobic.

The results of this study indicate
that the nonionic wetting agents
can be phytotoxic to turfgrass
plants when used at excessive rates.
The root system, especially the
root hairs, are much more sensitive
to injury than the shoots. These
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results emphasize that wetting
agents should not be used indis-
criminately. The recommended
rate of application should be fol-
lowed closely. These studies also
indicate that the potential degree
of phytotoxicity will vary with
the specific (a) wetting agent used
and (b) soil type. Soils containing
a higher amount of clay will have a
greater tendency to absorb the sur-
factant and thus reduce its potential
phytotoxicity. Potential phyto-
toxicity is far greater in solution
culture studies than when turfgrass
plants are grown in a soil media.
Foliar injury of turfs by wetting
agents are generally associated
with (a) periods of high tempera-
ture, stress and (b) excessive rates
of application.

In summary, nonionic surfac-
tants or wetting agents are not
cure-alls for turfgrass cultural
problems. They are effective in
improving water penetration into
hydrophobic soils or thatch. A
wetting agent is one of the tools
available to the turfman in main-
taining a quality turf. Wetting
agents should be applied at the rec-
ommended rate in order to avoid
potential phytotoxicity. In addi-
tion, consideration must be given
to the particular temperature con-
ditions, soil type and turfgrass
species when selecting the rate and
time of application of a wetting
agent. Further research is needed
regarding the beneficial or detri-
mental affects of wetting agents,
particularly from long term, con-
tinual use.

Reaction of Kentucky blue-
grass strains to feeding by the
sod webworm.
R. C. Buckner, B. C. Pass, P. B.
Burrus and |. R. Todd. 1969.
Crop Science. 9(6): 744-746. (from
the Kentucky Agricultural Experi-
ment Station, Lexington, Ky.).
The objective of this investiga-
tion was to determine the relative
degree of resistance to sod web-
worm injury present among var-
ious cultivars and selections of
Kentucky bluegrass. The plot area
was established in August, 1962.
Detailed evaluations of sod web-
worm (Crambus spp.) injury were
conducted during the 1964 to 1966
growing seasons. The experimen-
(Continued on page 24)
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Alabama: MOBILE—McGowin-Lyons Hard-
ware & Supply Co. (205) 432-8721. Arizo
na: PHOENIX—Turf Irrigation and Water
Works Su;g)ly (602) 276-2451, TUCSON
—Keenan Pipe and Supply Co. (606) 792-
3000. Arkansas: LITTLE ROCK—Capital
E%\ui%mem Co. (501) 372-7115. California:
BAKERSFIELD—Kern Turf Supply Inc.
§ (805) 327-4048. FRESNO—Controlled Irri-
gation (209) 222-4843. LOS ANGELES—
merican Sprinkler & Supply (213) 223-
2424. SACRAMENTO—Ewing Irrigation
Products ﬁ916) 922-5618. SAN LEANDRO
—Ewin rrigation Products (415) 357-
9530. SANTA MARIA—B & B Suggly Co.
(805) 925-1828. Colorado: DENVER—The
Warner Co. Inc. (303) 355-7371. GRAND
JUNCTION—Colorado Western Distribut-
ing Co. (303) 242-0556. Connecticut: W.
HARTFORD—Hartford Equipment Co.
(203) 527-1142. Delaware: CHERRY HILL,
N.J.—Lewis W. Barton Co. (609) 429-
6500. Florida: FORT LAUDERDALE—Pe-
ninsular Suppl{ Co. (305) 524-3611. HA-
VANA—Russell Daniel Irrigation Co. (305)
539-6136. PERRINE—Russell Daniel Irri-
ation Co. (305) 233-1143. TAMPA—
outhern Mill Creek Products (813) 626-
2111. Georgia: ATHENS—Russell Daniel
Irrigation Co. (404) 543-0168. Ilinois:
ADDISON—Sprinkler Irrigation Su,aply
312) 629-7730. Indiana: ADDISON, Ill.—
prinkler Irrigation Supg:ly (312) 629-7730.
Kentucky: LOUISVILLE—Irrigation S\;‘Pgl
Company (502) 585-4305. Louisiana: \z
ORLEANS—Southern Specialty Sales Co.
(504) 486-6101. Maryland: RICHMOND
—Lewis W. Barton Co. (703) 288-2962.
Massachusetts: WEST NEWTON—The
Clapper Co. (617) 244-7900. Michigan:
ROYAL OAK—Sprinkler Irrigation Supply
(313) 548-7272. Minnesota: MINNEAPO-
LIS—Milsco Eng. Inc. (612) 724-3655.
Missouri: KANSAS CITY—U.S. Supply Co.
816) 842-9720. ST. LOUIS— Bechman
ist. Co. (314) 993-4490. Nebraska: OMA-
HA—Big Bear Equipment Co. (402) 393-
2220. Nevada: NORTH LAS VEGAS—Las
Vegas Fertilizer Co. Inc. (702) 649-1551.
RENO-—Arlington Nursery (702) 323-4463.
New Jersey: CHERRY HILL—Lewis W.
Barton Co. (609) 429-6500. UNION—Hal-
co Chemical Co. (201) 686-6122. New
Mexico: ALBUQUERQUE—AIlbuquerque
Chemical Co. (505) 247-2331. New York:

GLEN HEAD, L. |.—Halco Chemical Co.
516) 676-2727. LATHAM—Grassland
quipment & lIrrigation (518) 785-5841.

No Carolina: CHARLOTTE—E.J. Smith
& Sons Co. (704) 333-4141. Ohio: COV-
INGTON—Springler Irrigation (513) 473-
7567. Oklahoma: TULSA—Southwest Ir-
ri%a(ion Co. (918) 627-7272. Oregon: EU-
GENE—United Pipe & Supply Co. (503
688-6511. PORTLAND—United Pipe
Swaé)ly Co. ﬁSOS) 281-0058. Pennsylvania:
CHERRY HILL, N.J.—Lewis W. Barton
Co. (609) 429-6500. PITTSBURGH—E.H.
Griffith, Inc. (412) 271-3365. Tennessee:
KNOXVILLE—Knox Valve & Fitting Co.
(615) 588-7475. NASHVILLE—Ernest Har-
dison Seed Co. (615) 256-2659. Texas:
EL PASO—Momsen, Dunnegan, Ryan
(915) 533-1621. DALLAS—Goldthwaite's
of Texas, Inc. (713) 666-4233. SAN AN-
TONIO—Goldthwaite's of Texas, Inc.
512) 824-7357. Utah: SALT LAKE CITY—
onely Company (aou 484-5208. Virginia:
RICHMOND—Lewis W. Barton Co. (703)
288-2962. Washington: SEATTLE—Polson
Company (206) 622-2891. SPOKANE—
Polson Company (509) 317-9571. Wiscon-
sin: ADDISON, I|lIl.—Sprinkler Irrigation
Supp\ly (312) 629-7730. Canada: VAN-
COUVER—Pacific Irrigation Ltd. (604)
682-6132.
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tal area was mowed weekly at a-

height of two inches. Data collected
included visual evaluations of in-
jury to individual Kentucky blue-
grass cultivars as well as actual
counts of number of larvae.

Results of the studies showed
considerable variation in resistance
to sod webworm injury among
certain cultivars and selections of
Kentucky bluegrass. The authors
concluded that there are good
sources of resistance to sod web-
worm injury available for use in
breeding programs to develop re-
sistant bluegrass cultivars.

Kentucky bluegrass obtained
from naturalized stands of Ken-
tucky grown seed contained rela-
tively high levels of resistance to
sod webworm injury. Selections of
Kentucky bluegrass which were
obtained from the more southerly
locations in the United States also
tended to be more resistant. In
contrast, Newport, Park and Mer-
ion were quite susceptible to sod
webworm injury. Evidently, there

has been a natural selection for
more resistant types of Kentucky
bluegrass in the more southerly
location due to the greater sod
webworm activity in these areas.
Investigations regarding the na-
ture of resistance to sod webworm
injury failed to provide a complete
explanation. Preferential feeding
trials, total sugar content and
silica content of the shoots were
not associated with resistance to
sod webworm. However, the more
resistant selections tended to have
heavier rhizome weights than sus-
ceptible selections. Further studies
are needed before the specific na-
ture of resistance is elucidated.
Comments: Current breeding pro-
grams for improved turfgrass culti-
vars have emphasized primarily
improved resistance to turfgrass
diseases. However, insect prob-
lems can be just as important as
disease problems in certain regions.
This paper is one of the few studies
available relating potential resis-
tance to insect injury among turf-
grass cultivars. This study shows
that an acceptable degree of re-
sistance exists among certain se-

lections of Kentucky bluegrass. On
southern turfgrass species, there is
evidence of resistance with (a) cer-
tain selections of St. Augustine-
grass to chinch bug and (b) certain
selections of bermudagrass to the
bermudagrass mite.

The use of insect resistant turf-
grass cultivars is preferable to the
application of insecticides since it
is less costly and time consuming
as well as being a preventative ap-
proach which avoids potential pol-
lution problems. Unfortunately
there are very few turfgrass culti-
vars which have been developed
with specific resistance to a given
turfgrass insect pest. More empha-
sis will be placed on this problem
in the future as breeding programs
become more extensive.

OTHER PAPERS OF INTEREST

1970 golf course survey for
Northern Ohio Chapter of the
Golf Course Superintendents
Assn. 1970. Northern Ohio Turf-
grass News. 13(3):1-3. (from Edi-
tor John P. Dunlap, 1518 War-
rensville Center Road, Cleveland,
Ohio 44721).

HYDROMATIC INJECTION SYSTEM

Accurate Control of Turf Growth,

Color and Texture While You Irrigate

The Hydromatic system consists of a

water sensing device which precisely measures each gallon of water
pumped from the main well. This measurement is carried electronically to the “Translator
which directs the feed control pump to automatically inject a preset ratio

of fertilizer solution into the irrigation system in direct proportion to the water flow.

Write for free descriptive literature.

The Doggett Corp., Lebanon, N.J. 08833
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