Union Carbide aquatic herbicides.
6 ways to make your lakes and streams
look like the day they were created.

Weeds in lakes and streams are
more than ugly. They can drive out
fish, make streams unnavigable,
choke vital irrigation and drainage
waterways, ruin recreational areas,
and even depress shorefront
property values.

Union Carbide can help. We've
developed a full line of aquatic
herbicides to solve many water
weed problems.

Weedar 64” Special formulation
for use in ponds, lakes, reservoirs,
marshes, bayous, drainage ditches,
canals, rivers and streams that are
slow moving....Controls water
hyacinth, water milfoil and many

other aquatic weeds.

AquaKleen® Granular formulation
controls water milfoil, water star-
grass, bladderwort, white water
lily, yellow water lily, water shield,
water chestnut and coontail weeds.
Emulsamine® E-3. Keeps hyacinths,
brush, and cattails under control.
And, it's also labeled in Florida

for use with dalapon.

Emulsavert® D. For ditchbank
brush (annual, biennial, and
perennial broodleaf weeds).
Fenatrol® Gives good weed control
on ditchbanks plus at drawdown on
lakes, ponds, reservoirs.

Amitrol™ T. Controls cattails,

grasses and hyacinths in marshes

and drainage ditches.

For more information about

our full line of aquatic herbicides,
contact your local Union Carbide

representative or write direct.

Any herbicide can be harmful if improperly
used. Always read the label carefully before
using.

UNION
CARBIDE

AGRICULTURAL PRODUCTS COMPANY INC.
AMBLER, PA 19002



if we get a heavy rain?" The answer is: some IBDU
will dissolve. Continuous leaching tests in glass
cylinders show that 36 in. of water is needed to dis-
solve powdered IBDU and about 80 in. water is re-
quired to dissolve a 1.4 - 1.6 mm. size. Therefore, a
five in. deluge of rain would release about six per-
cent of the N from coarse IBDU or about 0.1 Ib. of N
from a 1.5 1b. N/1000 ft.? application.

i
/ Efficiency-A nitrogen source is efficient if most of
applied N is absorbed by the plant and not lost in
the environment by leaching past the root system,
volitization, or other factors. The preceding two
graphs are a result of the work of Falkenstrom and

Turgeon at the University of Illinois comparing
leaching and volitization of IBDU to Urea.
The first graph demonstrates the amount of nitro-

«, the only manufacturer to specialize in oS- :
The TUFLEX manu- ,e.m.e,, fiberglass spray tanks specifically gen lost by volitization from turf cores over an
}50‘::';9vgfy‘3::r$;:: for the pest control and lawn care industry is eight-day period. Over this time 23.4 percent Urea -
owsall f building a new larger version of its popular Faacs ' z G ‘05 .
ranty on all tanks. PC 200 gallon fiberglass tank. By adding 12 v ": IIOSt ;}s gasleg[gsl ]“mmoma versus only 0.5 per
% inches to the height of the PC 200 gallon cent N loss from : !
For economy prices and  tany it becomes the PC 300 gallon unit! While The second graph shows leaching losses of 43.9
more information on our  ytilizing the same space, you will gain an percent from soluble urea and only 6.3 percent
complete line of tanks, agditional 100 gallon capacity. =

e apamp o from the slow release IBDU over 14 days.

Tuflex Manufacturing Company These studies were conducted in a laboratory mi-

n PO. Box 13143, Port Everglades Station croecosystem apparatus that monitored all gases
Fort Lauderdale, Florida 33316 and liquids entering and leaving the system.

. Phone'305/525-8815 e The results of field studies by Brown, Duble, and

k Plant Location: 800 Eller Drive, Port Everglades in Fort Lauderdale Thomas of Texas A&M were published in the

Write 138 on free information card January 1977 USGA Green Section Record. They

found on sand greens, as much as 22 percent of the

NOW! ASK FOR IT BY NA : N from soluble sources was lost by leaching in the

- first three weeks giving high nitrate contamination

of leachate water. Less than two percent of the ni-
N trogen applied as IBDU was lost.

It is obvious from these studies that nitrogen
from IBDU trickles slowly past the root system, in-
creasing the total uptake over time resulting in bet-
ter nutrient efficiency and less nitrogen pollution
of water when compared to soluble N sources.

Another efficiency factor of IBDU is that it is a
single compound and not composed of polymers as
is the case with ureaformaldehyde materials. All
the nitrogen from IBDU is available in a single
growing season. Some UF polymers may require
several years to break down and become available.

Lawn care applicators have especially been
pleased with this property of IBDU since with UF
they may be investing 15-25 percent of the fertilizer
cost for a competitor's benefit if they lose the
customer.

Dormant Fertilization- Our research results from
seven different universities were unanimous in

“w " showing IBDU to be a superior nitrogen source for
HIGH PRESE&:EXV,?E:/RBUAG'SPRAY HOSE producing excellent turf in the spring after an ap-

plication the previous fall on cool season grasses.

® Ideal for sprays, chemicals, air, oil & water The best program, varying somewhat by location, is
® Withstands up to 800 Ibs psi three applications of 1-1%2 lbs. N per 1,000 ft.? per
: ;°”9h"h(°'g”g‘."edfpvc c°ve; be § fl year; May-June, August-September, and Novem-
'm;"sw!c’ngzs'::"r:ﬁ i e i ber-December. The last application should be ap-
O wper-':ough spray hose plied when vertical growth has stopped or approxi-

SEND FOR YOUR FREE NEW CATALOGI mately 30-40 days before expected ground freezing.

FLEXITUBE INTERNATIONAL COIPOIA"QN IBDU also works well on overseeded Bermuda-
BOX 292, WILLOW GROVE, PA. 19 grass in southern areas. WTT

TEL: 215 674-8036
TELEX: 834.247 QUICKSHARE PHA
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ORTHENE-INSECT
PROTECTION AT ITS BEST.

Omamental Spray is a giant
step forward in protection. It
kills a wide range of insects,
on contact and with a lasting
waresidual action. In fagt, its
probably the only insecticwl
you need. T T v

PROFESSIONAL USE

ORTHO '

worms, birch leafminer, tent
caterpillar, Douglas Fir
tussock moth larvae, gypsy
moth larvae, webworms,
scales, California oakworm,
spring and fall cankerworms,
Nantucket pine tip moth
larvae, and adult root weevil.
NEW FROM ORTHO

A companion product
from ORTHO is ORTHO-
MITE™ Ornamental Miti-
cide. It's the perfect solution
for mite problems on flowers
and ornamentals.

AVOID ACCIDENTS:
For safety, read the entire
label including precaution-
ary statements. Use all
chemicals only as directed.

]

= (RTHO
Chevron Chemical
Company

Please send me more information on ORTHENE.
Name
Company

i Street Address

City State Zip

Mail to: R. G. Gras, Chevron Chemical Company,
575 Market Street, San Francisco, California 94105
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SULFUR-COATED UREA: COVER
CONTROLS NITROGEN RELEASE

By S.E. Allen, Research Agronomist, Tennessee Valley Authority, Muscle Shoals, Alabama

54

Potential benefits from controlled-release nitro-
gen (N) fertilizers include: 1. More efficient crop
use of N (control of luxury uptake) 2. Decreased
leaching of nitrate 3. Lower toxicity (reduced am-
monia or salt injury or both) 4. Longer lasting, more
uniform nutrient supply (fewer applications
needed) 5. Reduced volatilization losses to the at-
mosphere (ammonia or gaseous products of
denitrification).

Most controlled-release fertilizers, both syn-
thetic and natural, fall into one of three classes: 1.
Biodegradable organic compounds yielding am-
monia or nitrate or both through the action of soil
microorganisms (ureaform and natural fertilizers)
2. Organic compounds of low water solubility that
slowly hydrolyze to form urea, which is then con-
verted to ammonia and nitrate (IBDU) 3. Coated
soluble sources that release the nutrient through
membrane rupture or diffusion of solutes through
pores or imperfections in the coating (SCU).

This paper is primarily concerned with the mode
of action of SCU and its relationship to crop
response.

Sulfur-coated urea is now available from three
suppliers in North America. All use the process
developed by TVA at Muscle Shoals, Alabama. In
its simplest form, the process involves heating urea
(granules or prills) to approximately 140°F.,
followed by spray application of molten sulfur (S)
at 300°F. in a rotating drum apparatus. A sealant
coat of polyethylene oil or microcrystalline wax is
applied, and the final product is conditioned with
diatomaceous earth or some other suitable con-
ditioner. Typical products contain about 36 percent
N, 16 percent S, and 5 percent sealant plus con-
ditioner. Since an S coating of finite thickness is re-
quired, large and small granules of SCU often con-
tain less or more S, respectively, than the average
value reported. By varying coating weight or
sealant or both, products differing in initial
solubility may be prepared. For quality control
purposes, products are often characterized by
determining the amount of N released in 7 days in
water at 100°F. Thus, SCU-30 refers to a product in
which 30 percent of the N is released under the
prescribed conditions. The 7-day dissolution value
is primarily a measure of the relative number of
imperfectly coated granules. Release of N from the
insoluble fraction involves other variables to be
discussed later.

The dissolution pattern may be estimated by ex-
tending the 7-day test over a longer period with
analysis of N released at appropriate intervals. The
results obtained, however, may be difficult to in-

WEEDS TREES & TURF/JUNE 1980

terpret in terms of expected field performance.
More useful data have been obtained from experi-
ments involving placement of SCU in soil under
varying conditions followed by recovery and
analysis of undissolved granules at appropriate in-
tervals. Many trials have been conducted, all of
which support the premise that individual granules
release N rapidly once all the coating fails and
water gains access to the substrate. Thus, con-
trolled release of N results from many granules
that supply N at different times rather than from
gradual release of N from all granules at the same
time. Once this fact was established, it was possi-
ble to characterize the dissolution pattern by
recovery and analysis of undissolved granules.
That portion of applied N not recovered is assumed
released to the soil as water-soluble urea.

It has been shown by this procedure that many fac-
tors regulate release of N from SCU; a brief summary
of the more important variables follows: 1. Release
of N from SCU is accelerated in warm soil, which
suggests that soil microorganisms are at least part-
ially involved in coating failure. It has not been
determined whether biodegradation of sealant or S
is the dominant process. However, soil microorgan-
isms do oxidize the S coating, yielding crop-
available sulfate. Following coating failure, the
flow of urea solution into the soil is primarily an os-
motic process, which is much less sensitive to
changes in soil temperature. 2. Experiments con-
ducted in controlled environment regimes show
that soil moisture stress increases the rate of dis-
solution of SCU. Thus, the rate of release in a silt
loam soil at 75°F. was in the order: dry (10 percent
H:0) > alternating moist/dry > continuously moist
(20 percent H:0). Lowering the temperature to
55°F. slowed dissolution but did not change the
ranking of soil moisture regimes. 3. Experiments
conducted in both field and laboratory suggest
faster dissolution with surface placement than with
mixed placement. This effect is believed to be
related to much wider ranges in soil temperature
and moisture stress at the soil surface. 4. Root ac-
tion apparently accelerates dissolution of SCU.
This conclusion is based on recovery of undis-
solved SCU from fallow soil, as compared with
cultures cropped with bermudagrass. 5. Dissolu-
tion was not affected by soil pH in the range 5 to 8.
6. That portion of SCU not dissolved is protected
from loss during leaching incidents.

Results from many experiments conducted un-
der widely varying conditions suggest that 5 to 30
percent of applied SCU may not dissolve during
the season of application. There is evidence that



most of the carryover becomes available to crops in
later years.

Crop Response toN in SCU

The chief objective of SCU research has been to
improve crop yields by more efficient utilization of
applied N. A wide variety of field and greenhouse
experiments has been conducted with may crops
throughout the world. This discussion is limited to
results from forage and turfgrasses. The following
brief summary is concerned with principles, rather
than data from individual experiments: 1. More
uniform seasonal growth usually results from SCU
than from a single annual application of soluble N
sources. In numerous experiments, the growth pat-
tern has been similar to that obtained from multi-
ple applications of soluble N. 2. In some green-
house experiments, total yield from SCU has ex-
ceeded that from soluble N sources. Calculation of
N uptake suggests that control of luxury uptake in
early clippings is the dominant factor. 3. In other
experiments, total yield from SCU has been less
than that from soluble N. Recovery of undissolved
SCU shows that the difference may be explained
by rate effects produced by incomplete dissolution
of SCU in the season of application. 4. Since dis-
solution of SCU is temperature sensitive, products
with higher initial dissolution have given better
results in northern areas; less soluble formulations
may be preferred in the South, where soil tempera-
ture is higher and the growing season is longer. 5.
Less than one-third of the total N applied from SCU
is readily soluble. Thus, turf damage from SCU has
been less than that from comparable rates of solu-
ble N sources. 6. Losses of ammonia from surface
application of N fertilizers are difficult to measure
under field conditions. However, N recovery
studies suggest that such losses may be reduced by
use of SCU.

Crop Response to S in SCU

The coating in SCU is elemental S, a form not
available for crop use until it is oxidized to sulfate
by soil microorganisms. Sulfur oxidation studies in-
variably show that finely divided S mixed with the
soil is oxidized in a few weeks, while prills or
granules oxidize very slowly. The difference in ox-
idation rate is related to the surface area of S part-
icles in contact with soil. On this basis, one would
predict delayed availability of S in SCU. The N:S§
ration in SCU is about 2:1; thus, normal N rates
supply two to five times the S requirement for most
crops. Greenhouse studies with low-S soils where
crops respond to both N and S permit the following
conclusions: 1. Oxidation of S in SCU commences
rapidly in warm soil, and crop response to S in SCU
has been measured in 2 months. Since the rate of §
is higher than necessary, oxidation of a small por-
tion of total S apparently supplies crop needs. 2.
Yield response and uptake of N and S clearly show
that SCU is an excellent controlled-release source
of both nutrients. 3. On a long-term basis (6 months
of cropping), yield of bermudagrass not limited by
N supply was greater from SCU than from Na:SO..
The difference was attributed to control of luxury
uptake of sulfate in early clippings. 4. Increase in
soil acidity by the H:SOs formed through oxidation
of S in SCU should not be a problem in most soils.

WTT

MOSQUITOES BOTHERING

YOUR CUSTOMERS?

FACT. * Tossits” are specially constructed gelotin copsules containing high

concentrations of insecticides combined with special oils which
assure o fast “spread” over water surfaces. Within minutes after
contact with water of normal temperature, they rupture, covering
the surfoce with an active chemical film that quickly destroys
mosquito larvae,

FACT' * The cheapest and most effective way to control mosquitoes is by

larviciding

No detailed continuing expensive training program needed

Tossits” are biodegradable—insecticide is biodegradable. They

FACT' do not harm the environment

NO MOSQUITOES IMMUNE TO TOSSITS®. Our formula, consist
ng of a combination of pyrethrum and piperonyl butoxide gives o 100%
kill of all species of mosquito larvae

NEW PACKAGING for convenience. TOSSITS® are now packaged
in individual teflon coated aluminum cans containing 40 capsules
each with 25 cans or 1,000 TOSSITS® making up a unit case

After releasing approximately 90% of its contents. The balance
of chemical insecticide in the Tossit™ will be released within o
few hours as capsule gradually disintegrates, providing additional
larvicide on the surface

U.S.A. Phone: 216/391-5047
4811 Carnegie Avenue, Cleveland, Ohio 44103
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(i\ WYCO INTERNATIONAL

ZP Rodent Bait

AG is an acute rodenticide

that kills field rodents in one feeding.

ZP Rodent Bait AG can be applied on range-

lands, orchards, sugarcane fields, rights-of-

way, golf courses, parks and other outdoor

areas. ZP Rodent Bait AG can be applied by

hand or broadcast by ground-driven devices
or aircraft. Restricted Use Pesticide.

Available from your distributor

BELL LABORATORIES, INC.
3699 Kinsman Blvd., Madison, Wl 53704 U.S.A.
“Specialists in Quality"
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DURSBAN"* braite
insect control...the :
Well there are two.
1. DURSBAN insecﬂclda as
leading insecticides. @
2. DURSBAN insecticides cost |
leading insecticides.
In fact one application of D

weeks of unsurpassed residual conuol'of ,
Compare this to two to four weeks with any «
And although DURSBAN insecticides a
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otherleadingmsecﬂcida Thatmeansyouhande e

, storage space and money. Ask for I Dt
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N _Just be sure to read and follow all label
precautions. Agricultural Products

Midland, Michigan 48640.
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FORMOLENE: SHORT CHAIN UF
PROVIDES STABLE SOLUTION

By John Dietrich and Robert Doberneck, Specialty Fertilizer Department, Ashland Chemical Co., Columbus, Ohio

Nitrogen fertilizers have been around for a long
time. Solution fertilizers have been around for a
long time. But until recently, these solution fertil-
izers were really suspensions, not true solutions.
Formalene™ is a true solution, controlled-release
nitrogen fertilizer manufactured by Ashland
Chemical Company.

Formalene™ is contained in a water solution of
“short-chain” urea formaldehyde compounds,
principally methylol-urea along with urea.

During the manufacturing process for producing
these and other urea-formaldehyde products a
large quantity of urea containing a high percentage
of nitrogen is reacted with a small quantity of
formaldehyde at moderately high temperatures in
the presence of catalysts for a precise time period.
This reaction causes the formation of a number of
urea formaldehyde compounds which, as “short
chain” methylol ureas, methylene diureas, and
dimethylol ureas, will remain in water solution
when kept alkaline at around 9 to 10 pH.

Some manufacturers elect to continue the
polymerization process converting these soluble
“short chain" compounds into “longer chain™ urea
formaldehyde water insoluble polymers which are
subsequently chipped or powdered and bagged for
distribution to the marketplace.

Whereas, ‘‘short chain' water soluble UF
materials, methylol ureas, are shipped as bulk or
drummed liquid concentrates. This concentrate
contains only 15 percent water, has a nitrogen con-
centration of 30 percent, and does not salt out until
the temperature drops below minus 20 degrees F.

A straight urea solution contains 57 percent
water, 43 percent urea, 20 percent nitrogen, and
salts out below 30 degrees F. This relatively high
saltout temperature requires storage tanks to be
heated or insulated to prevent saltout. This
generally not necessary for Formalene™,

Formolene™ Fertilizer
Comparative Performance Properties

(After Application)

Formolene UF Powder Urea
Property Solution Suspension  Solution
Burn Potential Low None Med-Hi
Initial Response Moderate  None-Low High

N-Release Period* 8-12Weeks 2-3Years 4-8 Weeks
N-Utilization* 85-95% 70-80% 50-85%
(by the plant)

*Estimates pending verification in continuing university and
field tests.
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Also, urea solutions are a neutral pH while
Formalene™ is kept usually around a pH of 9 or 10
for it to remain as a stable water solution.

Formalene™ is both a foliar and root feeding lig-
uid nitrogen. While it is possible to burn grass
with “short chain” methylol ureas, their nitrogen
phytotoxicity potential is significantly lower than
with urea solutions; and when they are applied at
rates of one to two pounds of nitrogen per 1,000
square feet, burn has not been a factor when used
with normal water dilutions.

The moderate initial response of Formalene™
reduces the tendency for disease problems associ-
ated with the excessive burst of growth frequently
experienced with urea applications particularly in
the spring. The nitrogen release period is around 8-
12 weeks. Also, its appears that there is a higher

FORMATION OF UF
POLYMERS

“Short Chain”’
lubl
SoRile Methylol Ureas

2
0=¢
NH— CH,—OH
+
hgl g
0=¢ 0=¢ 0=C
2 N —CHy —N— CHy— N ———— +%&.

Insoluble UF Polymers
“Long Chain"’

degree of nitrogen utilization according to our first
commercial year experience. If proven, this would
permit a reduction in total applied nitrogen to still
get the desired results. A reduction from 4 1b. per
year per 1,000 square feet to 3 Ib. may be possible.

Some quantity of Formalene™ must be stored at
your shop. But, the task of handling many bags of
dry material is eliminated. A liquid storage facility
is required.

The most important advantages of a liquid fill
system over a system using dry material from bags
include: reduced labor, reduced mixing and load-
ing time; and increased accuracy with liquid
metering.

Formalene™ holds promise for fertigation ap-
plications and as an additive to organic manure
mixtures. WTT
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WE DON'T MEAN TO
UNLOAD ON OUR COMPETITION BUT...
OUR GT-7 IS WIDER, TOUGHER,
Y _STRONGER, HAULS MORE PEOPLE
- . AND 50% MORE PAYLOAD.

A
s

It has two seats and two headlights things before you went ahead and bought
instead of one. It’s easier to service, has their machine before trying our GT-7.
undentable fenders and a For a demonstration
diamond steel rear bumper. on your course, just call your

You can buy it with E-Z-GO Branch Office or
a full line-up of accessories Distributor. They're in the
for aerating, seeding and Yellow Pages. Or call us
spreading, top dressing or ’ at (612) 542-0516.
spraying. :

One more thing. It E-Z-Go
sells for about the same
price as the leading com-
petitor. We don't mean to m

Unl()dd on theln' bUt we JUbt Polaris E-Z-Go Division of Textron Inc.
had to say some of these - 1225 No. Cty. Rd. 18, Mpls., MN 55427
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