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Systemic spray 
reduces trimming 

on hedges, shrubs and 
ground covers! 

Atrinal 
Spray with Atrinal and you'll reduce trim-
ming time and labor...and in landscaping, 
time is money! 

Spray Atrinal on hedges, shrubs and 
ground covers and they will require less 
trimming and pruning and have a more 
compact shape. Atrinal can also be used to 
remove unwanted blooms and prevent fruit 
set on certain species. And spraying is 
faster and easier. 

Trust Atrinal. Use it, then watch time-and-
labor savings add up! Get all the facts. See 
your distributor or write-

Maag Agrochemicals Marketing, 
Hoffmann-La Roche Inc. 
Nutley, N.J. 07110. 



ureaform: f i r s t syn the t i c 
s l o w re lease f e r t i l i z e r 
By John T. Hays, Research and Product Development Specialist, Boots Hercules Agrochemicals Co., Wilmington, Delaware 

Fert i l izers based on the reaction of urea with 
formaldehyde have b e e n known for a long t ime. 
Solutions containing urea and formaldehyde w e r e 
marketed by the du Pont Company in 1939. T h e 
pioneering work on the solid condensate was done 
by Dr. K.G. Clark of the U.S . Department of Agri-
culture (USDA), as reported in publ icat ions begin-
ning in 1946. He coined " u r e a f o r m " for this pro-
duct, and this name s e e m s to us to be far p r e f e r a b l e 
to " u r e a - f o r m a l d e h y d e " to d i s t i n g u i s h the 
odorless, s table fert i l izer from the noxious urea-
formaldehyde resins made with a large excess of 
formaldehyde . T h e r e is no free formaldehyde in 
u r e a f o r m (as e x e m p l i f i e d by N i t r o f o r m s low 
r e l e a s e f e r t i l i z e r ) , a n d it c a n n o t l i b e r a t e 
formaldehyde under use conditions. 

M a n u f a c t u r e of solid ureaform was begun by the 
du Pont Co. and the Nitroform Corporation in the 
mid-1950's. Hercules purchased the Nitroform 
Corp. in 1960 and marketed Nitroform slow r e l e a s e 
fert i l izer until ear ly this year, when Boots Hercu les 
Agrochemica ls Company (formed jointly by Her-
cules Incorporated and the English firm Boots) took 
over marketing this product. Du Pont has discon-
tinued manufacture , so Nitroform slow r e l e a s e fer-
til izer is the only solid ureaform manufac tured in 
this country at present . O .M. Scott util izes urea-
formaldehyde solutions in the manufac ture of 
mixed fert i l izer , but these products are technica l ly 
not ureaforms. 

In addition to designating ureaform as the 
" o l d e s t " synthet ic source of slowly ava i lab le nitro-
gen, we might add that it is also the longest lasting 
(in the agronomic sense) . 

U r e a f o r m s a n d n a t u r a l o r g a n i c s u n d e r g o 
decomposit ion by soil microorganisms to form am-
monia (ammonif icat ion) , which may be converted 
to nitrate (nitrif ication). Var iab les , such as temper-
ature, soil pH, and aerat ion have a great e f fec t on 
these react ions. T h e microbiological react ions are 
less sensi t ive to part ic le size and soil moisture. 
Genera l ly , conditions that favor plant growth also 
favor microbiological react ions. 

Quality factors 

According to the " S p e c i a l t y Fert i l izer Label ing 
F o r m a t " proposed by the Amer ican Associat ion of 
Fert i l izer Control of f icals and widely adopted: 
" W h e n a fert i l izer infers or connotes that the nitro-
gen is slowly avai lab le through use of organic, 
organic nitrogen, ureaform, longlasting, or s imi lar 
terms, the guaranteed analysis must indicate the 
percentage of water- insoluble nitrogen in the 
m a t e r i a l . " 

Unfortunate ly , speci f icat ion of minimum WIN 
and its source , which is all that is required by the 
label ing format, gives no indication of agronomic 
avai labi l i ty ; a fert i l izer can appear to be of high 
quali ty on the basis of its WIN but be of little value 
b e c a u s e of low a v a i l a b i l i t y . In the c a s e of 
ureaforms, solubil ity determinat ions can be used 
to ca lculate the Activity Index (AI), which gives an 
indication of agronomic avai labi l i ty . 

Ureaform Specifications 

T h e spec i f icat ions for commerc ia l Nitroform 
ureaform fert i lzer a r e : 

Total nitrogen—38.0 percent (minimum) 
WIN—27.0 percent (71 percent of 38 percent total 

nitrogen) 
AI—40 (minimum) (percent WIN soluble in hot 

water) 
T h e AI thus supplements the WIN determinat ion 

by indicating the percentage of the WIN that is 
readi ly ava i lab le (soluble in hot water) . T h e AI 
does not give the complete picture : it gives no 
measure of the cold water -so luble fract ion, and it 
does not indicate the avai labi l i ty of the fraction in-
soluble in hot water . Neverthe less , an AI of 40 in 
the normal WIN range will assure avai labi l i ty of a 
m a j o r portion of the ureaform. 

T h e solubil i ty approach is not direct ly useful for 
other types of slowly ava i lab le fert i l izers . For 
sulfur-coated urea, dissolution rate or coating 
thickness is needed to indicate avai labi l i ty . For 
IBDU, part ic le size and soil moisture content are 
needed. For natural organics, the permanganate 
value is of some use. 

Rate of Release—Nitrification Studies 

When a fert i l izer containing organic nitrogen is 
incubated with soil, micro-organisms in the soil 
convert the nitrogen to ammonia . Under favorable 
condit ions (near neutral pH, adequate aerat ion) , 
the ammonia formed is quickly oxidized by soil 
bacter ia to nitrate (nitr i f ication). M e a s u r e m e n t of 
the nitrate produced under careful ly control led 
condit ions is thus a good laboratory indication of 
the rate of r e l e a s e of nitrogen from ureaforms and 
other organic nitrogen fert i l izers . 

We have found the nitrif ication method to of fer a 
good qual i tat ive basis for comparison of slowly 
ava i lab le nitrogen fert i l izers . General iz ing from a 
large n u m b e r of laboratory e x p e r i m e n t s at 86° F 
(30° C), we arr ive at the following pro ject ion of 
r a t e of n i t r o g e n r e l e a s e f r o m c o m m e r c i a l 
Nitroform ureaform. 



This pattern al lows applicat ion of a relat ively 
large amount of nitrogen in a single applicat ion, 
provides gradual r e l e a s e for up to 24 weeks , and 
leaves a portion for carry-over and utilization in 
the next growing season. To get an ear ly response 
c o m p a r a b l e to that from a soluble source , it is nec-
essary to apply more ureaform nitrogen initially, or 
as is f requent ly done, to add a soluble source along 
with the ureaform. 

Product Grades Available 

Nitroform ureaform is ava i lab le in both granular 
and powder forms. T h e granular form, Blue Chip 
nitrogen fert i l izer , is designed for direct appl ica-
tion in mechanica l spreaders . It is also used in 
b a l a n c e d fert i l izer (N,P,K). 

Powder Blue nitrogen fert i l izer is the powder 
form. It is well suited for use in l iquid-applicat ion 
equipment . O n e gallon of water will carry 1 pound 
of Powder Blue in a power sprayer . S c r e e n s should 
be removed from the spray system to avoid clogg-
ing, and a nozzle with a large or i f ice (9/64 inch or 
larger) should be used. Other fert i l izer mater ia ls 
(P,K) normally applied in liquid form can be used 
along with Powder Blue as desired. 

Another advantage of applying the powder form, 
in addition to its ready applicat ion in water suspen-
sion, is that it is somewhat more readi ly ava i lab le 
than the granular form. Our nitr i f ication data have 
indicated that the powder re leases 1.3 to 1.65 t imes 
as fast as the granular . 

Recommended amounts 

On fairways, lawns and other s imilar turf areas , 
applicat ion of 10 to 15 pounds of Nitroform fertil-
izer per 1,000 square feet or 400 to 600 pounds per 
a c r e is r e c o m m e n d e d . Spl i t a p p l i c a t i o n s a r e 
pre fer red with the heaviest applicat ion at the most 
important phase of the growth cycle . For cool-
season grasses (bluegrass, fescue and bent) apply 
2/3 in the fall and V3 in the spring. For warm-season 
g r a s s e s ( b e r m u d a , zoys ia , c e n t i p e d e , and St . 
Augustine) apply 2A in the spring and Vs in the fall. 
For s e e d b e d applicat ion, the year ' s supply is 
worked into the top 2 to 4 inches of soil. 

On bentgrass greens, three appl icat ions of 7 to 10 
pounds of Nitroform fert i l izer per 1,000 s q u a r e feet 
are r e c o m m e n d e d : the first in ear ly spring, the 
second in ear ly summer , and the third in ear ly fall . 
A fourth applicat ion at half this rate may he 
needed in mid-summer until the residual nitrogen 
has built up. For s e e d b e d applicat ion on average-
size greens, use 25 pounds of Nitroform fert i l izer 
worked into the top 3 inches of soil. 

A striking feature of these recommendat ions is 
the re lat ively large amounts of nitrogen used in a 
s ingle a p p l i c a t i o n . T h u s 10 to 15 p o u n d s of 
Nitroform fert i l izer (3.8 to 5.7 pounds of actual ni-
trogen) is routinely put on turfgrass and other 
plants in a single applicat ion. Contrast these 
amounts with those of soluble fert i l izer , w h e r e the 
rule of thumb is to use no more than 1 pound of ni-
trogen per 1,000 square feet in a single applicat ion 
and then to take the precaut ion of watering it in. 

WTT 

R E V O L U T I O N A R Y . . . 
PARSONS T-A50 OFFERS, 

^ INTERCHANGE ABILITY.,¿ 

ONE MACHINE 
FOR EVERY JOB! 

Parsons new T-450 can do it all: trench, backfill, back-
hoe and plow. The mix or match combo-centermount-
offset trencher that's out of its class. Fastest inter-
changeability in the industry with the punch of 
hydrostatic power. Saves time. Saves maintenance. 
Centermount-offset or plow only. The 49 HP machine 
that can't be beat. Parsons Trenchers Deliver and 
Keep Delivering. 

Two more Big Ones from Parsons: 
Model T-75 75 HP, trenches to 84" 
Model T-95 118 HP, trenches to 108" 

Exclusive dealer territory available now! 

V 
Seaman Company 
A unit of Stowell Industries 
P.O. Box 25331 Milwaukee, Wl 53225 

Telephone: 414/781-8900 TWX: 910-262-1188 

Write 104 on free informat ion card 
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S P R A Y I N G S Y S T E M S CO. Teejek 
S P R A Y N O Z Z L E S 
AND A C C E S S O R I E S 

SPRAY BOOM 
CONTROL VALVES, 

PRESSURE 
RELIEF VALVES 

j . i 
- -S 

Vari Spacing, Split 
Eyelet and Hose 
Shank BODIES and 
NOZZLES 

SPRAY GUNS 

Over 800 
INTERCHANGEABLE SPRAY TIP TYPES AND CAPACITIES... 

tapered edge, even and wide angle flat spray . . . hollow 
and full cone . . . disc type hollow and full cone . . . and 
flow regulators. The most complete line for spraying 
herbicides, insecticides, fungicides, liquid fertilizers and 
foam solutions. All materials. For complete information 
write for Catalog 36 ... and for foam sprayingA 

ask for Data Sheets 13602 and 13626. 

OPRAY1NG SYSTEMS CO. 
North Ave. at Schmale Rd., Wheaton, III. 60187 
Telephone: 312 665-5000 / Telex No. 72-8409 

P R O M P T S H I P M E N T F R O M STOCK 
Write 126 on free informat ion card 
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With Exhalt 800 
78% of your fungicide 
is still working 
even after a 
2-inch rain... ^ 



Percentage of fungicide retained after rains, 
Exhalt 800 versus Brand X: 

See how Exhalt 800's encapsulating action 
guards against costly fungicide wash-off: 
This test with Exhalt 800 shows 78% 
of fungicide was still intact after 
a 2-inch rain. Even after 5 inches 
of moisture, 60% was still in place. 

We're painfully aware that you may 
be d isenchanted w i th spreader -
stickers, so we want to emphasize 
that Exhalt 800 is not a spreader-
s t i c ke r . Rather it is a Sticker-
Extender, and there's a wor ld of 
difference! 

The spreader part of a spreader-
sticker is a detergent that actually as-
sists in wash-off. Exhalt 800, on the 
other hand, has a unique encapsu-
lating action that causes fungicide to 
resist wash-off. 

Simply stated: Spreader-Stickers 
assist wash-off; Exhalt 800, a unique 
Sticker-Extender, resists wash-off. 

Defies Rain 
To illustrate its clinging power, 

let's suppose you have added Exhalt 
800 to your fungicide and treated 18 
greens. An hour later a dark, men-
acing cloud rolls in; in the next 45 
minutes it dumps two inches of rain 
on your treated greens. What now? 

Obviously, some of your treatment 
is washed away. But the silver lining is 
. . . some 78% of it is still in place and 
working. Thanks to Exhalt 800's 
unique encapsulat ing power, you 
won't have to repeat the whole costly 
process again tomorrow. 

Even in arid regions plagued with 
occasional fungus f lare-up, Exhalt 
800 pays. It lets you spray and, after 
an hour, irrigate. With no more worry 
about losing your greens to either 
fungus or drought. 

The Exhalt 800 difference 
Unlike spreader-stickers that wash 

off with the first rain, Exhalt 800 (a 
sticker-extender) clings with encap-
sulat ing power. It's an extremely 
sticky, flexible, fabric-like protector 
that encases every fungicide particle, 
keeping it in place and working de-
spite rainfall. 

A closer look at Exhalt 800's 
unique encapsulating action: 

One miniscule 
fungicide particle, 
greatly magnified. 
Countless millions 
of such particles in 
water become the 
spray solution. 

Exhalt 800 enters 
spray tank 
Hydrophobic 
(repelled by water), 
it breaks into myriad 
of tiny droplets and 
attaches to 
fungicide. 

Tiny Exhalt 800 
droplets form a 
porous "fabric" that 
encapsulates every 
fungicide particle, 
causing it to cling to 
turf or foliage. 

To get a clear picture of Exhalt 
800's superior i ty, study the chart 
above. This test, important though it 
is, is just one of many. Our files hold 
much other massive evidence of Ex-
halt 800's un ique encapsu la t ing 
power: the field-test data from many 
leading universities (test results avail-
able on request). 

While Exhalt 800 is used extensive-
ly on turf, it also is registered for use 
with insecticides for trees and orna-
mental shrubs. In every use, it lets 
plants "breathe," grow and develop 
normally. It's economical and easy to 
use. 

Exhalt 800 is effective with most 
brands of wettable-powder and flow-
able fungicides, including Gordon's 
D y m e c 50™, F o r m e c 80™, and 
Topmec 70W™. 

Try Exhalt 800 now 
The evidence is clear and over-

whelming — Exhalt 800 doesn't cost, 
it pays. Don't you owe it to yourself 
and your greens committees to give it 
atr ial? One gallon will prove i t toyou. 
If your distributor doesn't have Exhalt 
800, or if he's out of reach, order a trial 
gallon direct from us. Send a check 
for $28, we'll rush a gallon postpaid. 
Send to PBI/GORDON Corporation, 
P.O. Box 2276, Kansas City, Kansas 
66110. 

PROFESSIONAL TURF PRODUCTS 
p b l / c o R d o n 

c o p p o n a t l o n 

R 3 0 0 SOUTH THIRD STREET 
P O BOX 2 2 7 6 
KANSAS CITY. KANSAS 66110 
91 3-342-078O 

Chart shows how Exhalt 800 resisted wash-off in a lab-
oratory test. Spray coatings were applied to glass 
panels and dried 10 minutes at approximately 70° F. Re-

tention after erosion by rain was measured by solvent 
stripping the panels and determining the residual fungi-
cide by quantitative ultraviolet spectroscopy. 



methy lene urea: d i f f e r e n c e s 
in u r e a fo rma ldehydes n o t e d 
By George McVey Senior Technical Associate, O.M. Scott & Sons, Marysville, Ohio 

T h e development of nitrogen products der ived 
f r o m c o n d e n s i n g u r e a w i t h f o r m a l d e h y d e 
represented a significant advance in nitrogen fer-
t i l izer t echnology . It p r o v i d e d the b a s i s for 
developing nitrogen-containing fert i l izer products 
with some propert ies s imilar to natural organic ni-
trogen sources . T h e s e s imilar i t ies inc lude: (1) a 
control led re lease of nitrogen and (2) a low burn 
potential . Additional benef i c ia l propert ies pro-
vided by u r e a - f o r m a l d e h y d e (also known as 
methylene urea, M U ) condensat ion products that 
are more benef ic ia l than those provided by natural 
organics nitrogen sources include: (1) high nitrogen 
analysis (38 percent versus less than 10 percent ni-
trogen), (2) exce l lent consistency, (3) improved 
f lexibi l i ty in adjusting nitrogen re lease charac ter -
istics, (4) lack of odor, and (5) economy. 

Chemical properties 

T h e nitrogen re lease character is t i cs of M U can 
be control led by the method of manufacturing that 
is se lec ted. Analyt ical ly the re lease character is t i cs 
are c lassi f ied by the solubil i ty of this product in 
water varying in temperature . Two temperatures 
are se lec ted : (1) room temperature (22°C ) and (2) 
boiling water (100°C.). Based on the solubil i ty at 
these two temperatures , the biological activity can 
be predicted. As the percent of the cold water in-
soluble nitrogen (CWIN) that is soluble in hot 
water d e c r e a s e s (NAI), the nitrif ication rate (con-
version of M U to nitrates) decreases . T h e nitr i f ica-
tion rate is dramat ica l ly reduced as compared with 
ammonium sulfate and urea. This rate can be 
reduced to a point that is relat ively inact ive 
biologically. 

O n e of the primary benef i t s of M U is attr ibuted 
to its low salt index. T h e low salt index at equal 
rates of mater ial is dramat ica l ly reduced as com-
pared with conventional fast re lease nitrogen 
sources . T h e s e d i f f e r e n c e s are even more dramat ic 
when compared on an equal nitrogen basis. S i n c e 
the salt index is a measure of burn potential , it is 
obvious that on an equal weight or equal nitrogen 
basis, M U would have a much lower burn potential 
as compared with soluble nitrogen sources . 

M U ' s slow re lease character is t i cs are also re-
f lected in the rate of conversion to ammoniaca l and 
nitrate nitrogen in the soil. T h e ammoniaca l nitro-
gen level in the soil solution is up to four t imes 
higher when treated with urea as compared with 
the M U treatment . After 6 weeks, the ammoniaca l 
nitrogen level is essent ia l ly zero regardless of the 
nitrogen source. In contrast , the nitrate nitrogen 
level dramat ica l ly increases as the ammoniaca l ni-

trogen level decreases . This increase was only evi-
dent if the nitrogen source was M U . T h e nitrate 
nitrogen level continued at a high level for 120 days 
(50 to 100 ppm) if the soil was treated with M U . In 
contrast , soil treated with urea never had a nitrate 
level greater than 30 ppm. U r e a readi ly l eached 
from the media b e f o r e conversion of urea to 
nitrates was real ized, resulting greater pollution 
potential than with M U . 

Biological properties 

Control led r e l e a s e nitrogen sources are often 
c h a r a c t e r i z e d by i m p r o v e d s a f e t y , i n c r e a s e d 
residual , a more uniform growth pattern, and less 
total cl ipping removal as compared with turf 
treated with soluble nitrogen sources . 

As the percent of cold water insoluble nitrogen 
increases , the degree of in jury decreases . T h e s e 
d i f f e r e n c e s are more dramat ic when the fert i l izer 
is appl ied to wet turf; however , they are still 
apparent on dry turf. At a CWIN of 42 percent , in-
jury was not o b j e c t i o n a b l e at all rates (1 to 4 
pounds of nitrogen per 1,000 square feet) or 
methods of applicat ion (wet versus dry foliage) . In 
contrast , complete formulat ions containing only 2 
percent CWIN caused e x t r e m e fol iar in jury when 
appl ied to wet foliage using only 1 pound of nitro-
gen per 1,000 square feet under the condit ions of 
this study (applied in late August under high tem-
peratures) . 

When we compared two M U s relat ive to turf 
response, a substantial d i f f e r e n c e in turf color was 
noted. T h e spring greening response from a late 
fall fert i l ization was very slow when turf was 
t r e a t e d with u r e a f o r m (Category 1) but w a s 
dramat ica l ly increased when treated with M U 
(Category 2). In this s a m e exper iment , the nitrogen 
s o u r c e I B D U w a s also i n c l u d e d . T h e ini t ia l 
response was c o m p a r a b l e to that with ureaform 
w h e r e a s the residual of M U and ureaform was 
longer than for IBDU. 

Spring appl icat ions of IBDU and M U (Category 
2) w e r e compared. In this study, initial greening 
was very slow when the turf was treated with IBDU 
even though rates of 2 pounds of nitrogen per 1,000 
square feet w e r e applied. In contrast, turf treated 
with M U e x h i b i t e d a rapid spr ing g r e e n i n g 
response . T h e residual character i s t i cs of these 
products w e r e s imilar . 

T h e residual of the M U (Category 2) was com-
pared with that for urea. T h e initial surge of growth 
was reduced from 1.9 grams for turf treated with 
urea down to 1.1 grams when the turf was treated 
with M U (a 42 percent reduction in fresh weight) . 



ARBOTECT 2 0 S 
The strongest Dutch elm disease 

protection you can give a tree. 
ARBOTECT 20-S fungicide helps make it 

possible to save many elm trees that otherwise 
would be lost. 

Injected into the trunk of the tree, ARBOTECT 
builds a barrier against Dutch elm disease inside the 
tree itself. It helps prevent the disease in healthy 
elms, and can often save infected trees if they are 
treated early enough. 

Used along with sanitation, insect control, and 
root graft elimination, ARBOTECT can significantly 
improve the effectiveness of a Dutch elm disease 
control program. 

ARBOTECT differs from other elm fungicides in 
several important ways: 

• It is registered at rates high enough to be 
effective. 

• It is concentrated, requiring much less water for 
injection, so trees can be treated much faster. 

•Thiabendazole, the unique active ingredient 
in ARBOTECT, is highly effective against 

Ceratocystis ulmi, the fungus that causes 
Dutch elm disease. 

• Even though it is more effective and convenient, 
ARBOTECT costs about the same to use as 
other elm fungicides. 
This year, put ARBOTECT to work in your disease 

control program. It s the strongest protection you 
can give an elm against Dutch elm disease. 

Arbotect 
Strong 
protection 
for elms. 

M ^ Agricultural Products 
F Merck & Co . Inc P O Box 2 0 0 0 
„ Rahwau New Jersey 07065 

M E R C K ARBOTECT (thiabendazole) is 
Q H a registered trademark 

^ K ^ of Merck & Co, Inc 



T h e reduction in initial surge growth is re f lec ted in 
the residual . T h e d i f f e r e n c e s from only one ap-
plication, however , are not dramatic . When repeat 
applicat ions of M U from Category 2 w e r e used, the 
residual character is t ics b e c a m e more apparent . In 
this study, the fert i l izer program was discont inued 
in the fall of the second year . Clipping fresh 
weights in the spring of the third year dramat ica l ly 
re f lec ted the residual character is t ics when M U 
containing 42 percent CWIN was compared with a 
product containing 2 percent CWIN. T h e color of 
the turf treated with the control led r e l e a s e nitro-
gen source (23-7-7 42 percent CWIN) was com-
parab le to that of turf treated with the fast r e l e a s e 
nitrogen source (10-6-4 2 percent CWIN) in 27 out of 
32 observat ions over a 2.5-year period. 

Turf growth is another m e a s u r e of the control led 
re lease propert ies of M U . T h e total fresh weight of 
cl ippings can be substantial ly reduced when turf is 
treated with M U as compared with urea . T h e 
weight of clippings removed over a 6 -week period 
was reduced by one-third when Kentucky blue-
grass was treated with M U as compared with treat-
ment with urea. T h e lower weight of cl ippings 
removed is re f lec ted in the fact that there is less 
tendency for scalping b e c a u s e of delayed mowing, 
a reduction in mowing f requency , and less labor 
for collecting and removing clippings. WTT 

Put the LAWN GENIE" 
pick-up mower to work... 
and 3 wishes come true 

NOW YOU CAN... 
1. Mow and vacuum all in one pass. 
2. Use all year: thatch, clean up, mow, 

sweep leaves, mulch. 
3. Change from mowing to thatching 

blades in seconds—no tools needed. 

LAWN GENIE 
THE PROFESSIONAL'S CHOICE 

A product of...Mathews Company 
P.O. Box 70. Crystal Lake, IL 60014/815-459-2210 

Write 139 on free information card 

A remarkable innovation 
in FORK LIFTS. 

TVte 
PORTABILITY: Can load itself on rear of truck or trailer bed or attach 

to custom designed trailer for towing behind car or pick up truck. 
WEIGHT: Approximately 2700 pounds. 

CAPACITY: Carry over 3,500 lbs. Comparable to 12,000 lb. Fork lift. 
PERFORMANCE: Can outperform, outmaneuver, and out maintain 
any other fork lift. 

OPERATION: Operates in rough terrain 
and muddy conditions. 

STRENGTH: Exceptional strength comes 
from total hydraulic system and ability to 
balance load. 

E c o n o m i c a l l y P r i ced 
L o w M a i n t e n a n c e 



Finally, An Aid For 
Teaching Turf grass 
Superintendents, Contractors, Lawn Care 
Managers, New, On-the-Job Reference. 
The Turf Managers' Handbook is a compre-
hensive, organized approach to turfgrass 
science and care. It has been designed and 
written by leading turf specialists from 
Purdue, Dr. William Daniel and Dr. Ray 
Freeborg, for on-the-job reference and as a 
text for students. 
The book contains 150 illustrations and 96 
color photographs. Data includes 240 
tables and forms. Included are 
specifications for rootzones, 
employment, calculations for 

chemical applications, and extensive 
metric-imperial conversion. Business 

and technical aspects of 
turfgrass management are 

covered in this 424-page book. 
Planning, purchasing, hiring, 

construction, and plant 
selection are put together for 

easy on-the-job reference. 
Markets covered include lawn 

care, sod production, golf course 
nanagement, cemeteries, athletic fields, 

tnd low maintenance areas. If it concerns 
turf, it's in the Turf Managers' Handbook. 
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IBDU: NITROGEN RELEASE 
IS UNIQUE FOR SLOW 
By Robert Rehberg, National Sales Manager, Estech General Chemical Corp., Winter Haven, FL 

Proper management of nitrogen fertil ity is one of 
the keys to successful turf management due to its 
many e f fec ts on physiological processes . IBDUK is 
the t rademarked name for Isobutyl idene Diurea, a 
slow re lease fert i l izer containing 31 percent nitro-
gen, marketed in North Amer ica by Estech G e n e r a l 
C h e m i c a l s Corporation. T h e n-re lease charac ter -
is t ics and p r o p e r t i e s of I B D U a r e u n i q u e l y 
di f ferent from those of other slowly avai lab le fer-
til izers and this discussion will highlight factors 
governing nitrogen avai labi l i ty and use from IBDU. 
Preparation-The manufac ture of IBDU is a s imple 
mixing of i sobutyraldehyde(IBA) , which is a liquid, 
with solid urea. T h e product is then s c r e e n e d and 
bagged into two size ranges, a 0.5-1.0 mm. f ine and 
a 0.7-2.5 mm. coarse . 

T h e f inished IBDU product is a small white 
granule which is not hydroscopic and will store in-
defini te ly . 
N Release Mechanism-IBDU part ic les dissolve and 
the molecule splits to give: 
(a) isohutyraldehyde which volati l izes or is used as 
a food source by microorganisms. 
(b) urea, which would undergo normal convers ions 
to ammonium and nitrate forms. 

T h e hydrolysis of urea to ammonium carbonate 
occurs quickly in soils according to the following 
equat ion : CO(NhL):: + 2H O ( N H ^ CO:, urea water 
ammonium carbonate . 

Ni trobacter ia could then convert the ammonium 
nitrogen to nitrate if t empera tures are about 40° or 
a b o v e and o t h e r e n v i r o n m e n t a l f a c t o r s a r e 
favorable . However , turf can utilize nitrogen in 
e i ther form. T h e urea conversion would be the 
same regardless of parent mater ia l , UF, S C U or 
IBDU; however , the rate determining step for 
IBDU conversion to plant ava i lab le forms is 
solubil ity, which is independent of bacter ia l ac-
tivity. This dist inguishes IBDU from U F which re-
quires bacter ia l conversion, a highly temperature 
dependent process, and S C U which b e c o m e s 
ava i lab le as a result of holes in the coating, crack-
ing of part ic les , microbia l oxidation of the sulfur 
coating, osmosis, or other factors. 

IBDU r e l e a s e is tempera ture dependent only as 
temperature e f fec ts solubil i ty, so at constant 40° F 
and 80° F temperatures approximate ly 50 percent 
and 75 percent of the nitrogen would be re leased 
respect ive ly over a three month period. Freezing 
temperatures would stop water movement and shut 
off IBDU. This re lat ionship works well for the turf 
manager ; the grass plant does not grow as rapidly 
in cool w e a t h e r so not as much N is required . IBDU 
will re lease longer into fall and sooner in the 
spring during the important carbohydrate assimila-
tion period, resulting in greener , hea l th ier turf. 

We are often asked the quest ion, " W h a t happens 

\0 Percent N loss by volatilization from turf cores # Percent of N loss by leaching from turf cores 


