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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. 
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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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