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in an increase in clipping yield (topgrowth) and ni-
trogen c o n t e n t of c l ippings . In c o n t r a s t , sod 
strength (a ref lect ion of root and rhizome growth) 
and rhizome weight d e c r e a s e d at the higher nitro-
gen levels . Thus, when most of the plant 's car-
bohydrate was directed toward producing shoot 
growth, root growth and other plant growth pro-
cesses suf fered accordingly. Agronomists well 
recognize that a plant is no bet ter than the root 
system that supports it. 

Research has shown that a cons iderab le amount 
of root initiation and root growth of cool-season 
grasses occurs in the spring (2). L ibera l nitrogen 
fert i l ization in the spring will have a tendency to 
restrict root growth. T h e turfgrass plant will go into 
the summer with a shorter root system than w h e r e 
moderate rates of nitrogen fert i l izer are used. 
Fur thermore , high amounts of nitrogen will in-
c r e a s e topgrowth and increase the need for more 
f r e q u e n t m o w i n g in the s p r i n g . T h e r a p i d 
topgrowth may result in the removal of large 
amounts of cl ippings at each mowing. T h e removal 
of excess foliage (i.e. more than a third of the 
foliage at any one mowing) is known to retard both 
til ler and root development . Thus, mismanagement 
of nitrogen during the spring can have a dramat ic 
e f fect on the root system under the turfgrass going 
into the summer . 

Liberal nitrogen fert i l ization also causes a lush, 
succulent plant growth that is charac ter ized by 
d e c r e a s e d cell wall and cutic le thickness, in-
c reased cell size, and an increased level of plant 
tissue hydration. T h e thinner plant cell wal ls are 
most l ike the result of more rapid plant growth and 
the production of condition increases the severi ty 
of plant disease and lowers the hardiness of the 
plant to heat, cold, and drought. Lush, succulent 
t i s s u e a l s o c o n t a i n s h igh c o n c e n t r a t i o n s of 
nitrogen-rich storage compounds. T h e nitrogen-
rich compounds accumulate in guttation fluid (leaf 
exudates) . T h e guttation fluid serves as an ideal 
medium for the e n h a n c e m e n t of many turfgrass 
diseases . Thus, mismanagement of nitrogen in the 
spring can take the plant into the s u m m e r in a soft 
growth condition in which it is more v u l n e r a b l e to 
disease, heat , and drought. 

Liberal nitrogen fert i l ization is known to in-

Table 1. Nitrogen treatment effects on a Merion Ken-
tucky bluegrass sod (3). 

c r e a s e the severi ty of Pythium, brown patch, 
Fusarium blight, str ipe smut, snow mold, and 
H e l m i n t h o s p o r i u m ( l e a f s p o t ) d i s e a s e s (5) . 
Leafspot, a ser ious disease of both Kentucky blue-
grass and bentgrass in the midwest , is much more 
ser ious at high nitrogen levels , espec ia l ly in the 
spring. Kentucky bluegrass var ie t ies l ike Park, 
K e n b l u e , and Del ta a r e v e r y s u s c e p t i b l e to 
leafspot . M a n y lawns and older turfgrass a reas 
have been es tabl ished to these common-type Ken-
tucky bluegrass variet ies . R e s e a r c h at the Univer-
sity of I l l inois (4) has shown the inc idence of 
Fusar ium blight in the s u m m e r to be greater with 
increasing nitrogen application rates in the spring. 
Niigget, Mer ion , Fylking, and Pennstar w e r e highly 
suscept ib le to the disease when more than a total of 
two pounds of soluble nitrogen per 1,000 ft. was ap-
plied in the spring. Kenblue was a f fec ted by the 
disease at all the ferti l i ty levels . This information 
lends support to moderate levels of nitrogen ferti l-
izer in the spring. It more spec i f ica l ly suggests a 
cri t ical limit of no more than two pounds of total 
soluble nitrogen in the spring. 

L ibera l nitrogen fert i l ization is also crit ical dur-
ing the s u m m e r (1). As seasonal temperatures in-
c r e a s e , p h o t o s y n t h e s i s of c o o l - s e a s o n g r a s s e s 
d e c r e a s e s and respirat ion increases . As ment ioned 
e a r l i e r , c a r b o h y d r a t e s a r e c o n s u m e d during 
respirat ion. Respirat ion is known to increase with 
increasing nitrogen fert i l i ty levels . Thus, during 
periods of high temperature , l ibera l nitrogen fertil-
ization may reduce carbohydrate reserves due to 
rapid growth and high respirat ion. Additional 
stress may result from lower photosynthetic rates. 
B e c a u s e carbohydrates are produced at a slow rate 
and respirat ion is high during the summer , nitro-
gen should be appl ied at low rates for cool-season 
grasses. 

Nitrogen is a n e c e s s a r y component of turfgrass 
fert i l ization programs. High quality turf exhibit ing 
a c c e p t a b l e g r e e n c o l o r and d e n s i t y r e q u i r e s 
per iodic applicat ion of nitrogen. Nitrogen how-
ever , is f requent ly r e f e r r e d to as the " T N T " of turf-
grass fert i l ization programs. It can be just as 
detr imental as benef i c ia l , if mismanaged. Proper 
timing and rate of applicat ion are important in suc-
cessful long-term programs. Always r e m e m b e r ! 
G r e e n e r is not a lways bet ter . A happy medium 
must be met be tween agronomics and aesthet ics . 

WTT 
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Annual Nitrogen 
Clipping Content 

Nitrogen Yield in Sod 
Rate (dry wt.) Clippings Strength Rhizomes 

Ib/A/month Ib/A % lb to tear grams 
0 463 3.0 146 99 

15 1807 3.3 188 89 
30 2555 3.6 130 120 
60 5676 4.5 97 43 

120 8447 5.4 67 14 
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For the turf you care for: proven protection 
against nine damaging diseases from 
America's leading fungicide for turf. Now 
a 500 gram per liter flowable formulation. 



Daconil 2787 is the broad-spec-
trum fungicide that helps you fight 
such problems asdollarspot,gray 
leaf spot, large brown patch and 
red thread. Easy to handle with 
great flowability. Disperses 
quickly in the spray tank. Effective 
even in hot weather. Daconil 2787 
also provides effective disease 
control on a number of orna-
mentals. Now in a new 500 g/l 
formulation. 
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for weed problems, too. 
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c h a r a c t e r i s t i c s o f w a t e r 
s o l u b l e n i t r o g e n f e r t i l i z e r s 
By Roger Funk, Vice President of Research and Development, Davey Tree, Kent, Ohio 

Nitrogen is the keystone of a lawn fert i l ization pro-
gram, and both soluble and slowly soluble sources 
are avai lab le to the turfgrass industry. So luble ni-
trogen fert i l izers are less expens ive than the slowly 
soluble sources but, in general , have a higher b u m 
potential and are more l ikely to be lost through 
leaching and volati l ization. T h e s e risks can be 
minimized, however , if the contributing factors are 
understood. 

Fertilizer burn 

Fert i l izers contain salts that are s imilar to table 
salt (sodium chloride) except that fert i l izer salts 
contain the e lements essent ia l for plant growth. 
W h e n salts dissolve in water , they dissociate into 
posit ively and negatively charged ions, and it is in 
this form that nutrients are absorbed by plant 
roots. So luble fert i l izers are in the salt form when 
applied to turfgrass, which accounts for their im-
mediate avai labi l i ty for absorption. S lowly soluble 
fert i l izers may contain some soluble salts, but most 
of the nutrient salts are r e l e a s e d over a period of 
time as the slowly soluble fert i l izer is hydrolyzed 
or decomposed in the soil. Thus, a m a j o r d i f f e r e n c e 
b e t w e e n soluble and slowly soluble fert i l izer is the 
r e l e a s e rate of the nutrient salts. 

Sal ts dissolved in soil solution i n c r e a s e the os-
motic pressure that governs the flow of water 
across a root cell m e m b r a n e . Water a lways moves 

through a cel l m e m b r a n e from the side that has the 
lowest osmotic pressure to the side that has the 
highest pressure . S i n c e root cel ls act ively absorb 
nutrient salts, the osmotic pressure of the cell sap is 
normal ly higher than that of the surrounding soil 
solution — and water is absorbed into the root 
tissue. This process, in fact , is how plants absorb 
water . However , if e x c e s s fert i l izer salts in the soil 
solution i n c r e a s e the osmotic pressure above that 
of the cel l sap, water is drawn out of the roots, and 
the resultant in jury is termed " fer t i l i zer b u r n . " 
Symptoms of fert i l izer burn r e s e m b l e those of 
drought in jury s ince, in both cases , the immedia te 
problem is lack of water in the plant. 

T h e relat ive tendency of a fert i l izer to r e l e a s e 
salts and increase the osmotic pressure of the soil 
solution is measured by the salt index. T h e higher 
the salt index value, the greater the tendency of a 
fert i l izer to increase the osmotic pressure and the 
greater the burn potential . T h e salt indexes of com-
mon soluble nitrogen fert i l izers are listed in T a b l e 
1, which also compares the adjusted salt indexes , 
based upon the total nutrient content . 

Environmenta l factors such as temperature , 
humidity, and soil moisture also af fect the burn 
potential of a fert i l izer . As the air temperature in-
c r e a s e s and as the humidity decreases , the water 
r e q u i r e m e n t of plants increases . B e c a u s e of the in-
c r e a s e d water r e q u i r e m e n t s for plants, the level of 
soluble salts in soil solution that is " s a f e " during 

Table 1. Solubility and Salt Indexes of Soluble Nitrogen Fertilizers 

Primary analysis Total Adjusted 
(percent) plant Salt salt 

Fertilizer Formula N P i Os K J O food" indexb index' Solubility'1 

ammonia NHa 8 2 . 0 8 2 . 0 4 7 . 1 5 7 . 4 9 0 

urea H 2 N C O N H 2 4 6 . 0 — — 4 6 . 0 7 5 . 4 1 6 3 . 9 6 7 

ammonium nitrate NH4NO3 3 3 . 5 — — 3 3 . 5 1 0 4 . 7 3 1 2 . 5 1 1 8 

ammonium sulfate (NhUhSCh 2 1 . 0 — — 2 1 . 0 6 9 . 0 3 2 8 . 6 7 1 

sodium nitrate NaNOa 1 6 . 0 — — 1 6 . 0 1 0 0 . 0 6 2 5 . 0 7 3 

calcium nitrate Ca(NOa)2 1 5 . 0 — — 1 5 . 0 6 5 . 0 4 3 3 . 3 1 3 4 

potassium nitrate KNOa 1 3 . 0 — 4 6 . 0 5 9 . 0 7 3 . 6 1 2 4 . 7 1 3 

monoammonium phosphate NH4H2P04 1 1 . 0 4 8 . 0 — 5 9 . 0 2 9 . 9 5 0 . 7 4 3 

diammonium phosphate (NH4)2HP04 1 8 . 0 4 6 . 0 — 6 4 . 0 3 4 . 2 5 3 . 4 2 5 

ammonium polyphosphate NH4PO3 1 0 . 0 3 4 . 0 — 4 4 . 0 2 9 . 9 e 6 7 . 9 — 

(liquid form) 

"Percent N + percent P-Or, + percent KjO (primary analysis). 
bRader, L. F., Jr., et al. 1943. Soil Science 55(3):201-18. 
cSalt index per unit of plant food = (2) x 100/( 1 ). 
dParts in 100 parts pure water at 32° F. 
eTVA. 



cool, humid w e a t h e r may cause burn in jury during 
periods of warm w e a t h e r or low humidity or both. 

Soil moisture is a m a j o r factor in determining the 
fer t i l izer ' s potential to burn. If the soil is re lat ively 
dry, a fert i l izer will have a greater e f fec t on in-
creasing the osmotic pressure of the soil solution. 
Conversely , if the soil is saturated, the fer t i l izer 
salts will disperse and the osmotic pressure will 
n o t i n c r e a s e g r e a t l y . I n a d d i t i o n , t h e 
évapotranspirat ion of water will he lp cool the 
plant and raise the humidity n e a r the soil sur face , 
e f fec t ive ly reducing the plant 's water r e q u i r e m e n t . 

Leaching 

Nutrient leaching is the removal of soluble fert i l -
izers from the root zone by the downward percola-
tion of water . Most of the soluble fert i l izer nitrogen 
will be present in one or more of three forms: am-
monium (NH.» + ), ni trates (NCb—), and urea (CO 
(NHI)I ) . 

Ammonium is water soluble , but the strong 
a t t r a c t i o n b e t w e e n t h e p o s i t i v e l y c h a r g e d 
ammonium ion and the negative sites on c lay 
minera l s and soil organic matter prevents leaching. 
A m m o n i u m , h o w e v e r , is r a p i d l y o x i d i z e d to 
nitrates when the soil t emperature is above 50°F. 

Nitrate is a negatively charged ion and, as such, 
is readi ly l eached b e c a u s e it does not bind to soil 
part ic les . Leaching of nitrate from the rooting zone 
is a much greater problem in coarse- textured soils. 
R e s e a r c h has shown that nitrate may be l e a c h e d 
about 1 inch of rainfal l for each inch of ra infal l in 
c lay loam soils to 2.5 inches for each inch of ra infal l 
in sandy loam soils. 

U r e a fert i l izer is readi ly soluble when it is first 
appl ied to the soil, but when it changes to am-
monium it is held by clay and humus is a form that 
is readi ly ava i lab le to plants. U n d e r favorab le tem-
perature and moisture conditions, urea hydrolyzes 
to ammonium c a r b o n a t e and then to nitrate within 
less than a week. 

Volatilization 

Volati l izat ion involves the convers ion of nitro-
gen to ammonia gas, which is lost to the at-
mosphere . This process is favored by a lkal ine soils, 
dry soils, soils with a low exchange capacity , and 
w a r m t e m p e r a t u r e s . W h e n c o n d i t i o n s f a v o r 
volati l ization, 25 percent or more of the appl ied ni-
trogen may be lost to the a tmosphere . 

W h e n a m m o n i c fer t i l izers and urea are p laced in 
the soil, the ammonia gas that they r e l e a s e is held 
by the soil part ic les . However , when urea or am-
monic fer t i l izers are placed on top of the soil, the 
re leased ammonia does not have the c lay or mois-
ture to hold it from being partly volati l ized. 

All of the charac ter i s t i cs of nitrogen fer t i l izers 
should be cons idered when a turf fert i l ization pro-
gram is p lanned. If the mater ia ls are appl ied prop-
er ly for the existing soil and environmenta l con-
ditions, soluble nitrogen fer t i l izer can be just as ef-
fect ive as slowly soluble sources in providing the 
turfgrass plant with the nitrogen it requires . WTT 
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l o n g t e r m f ie ld p e r f o r m a n c e 
o f n i t r o g e n f e r t i l i z e r s 
By Don Waddington. Department of Agronomy, Pennsylvania State University, University Park. PA 

More complete information can be obta ined to 
charac ter ize nitrogen (N) sources or N ferti l ization 
p r o g r a m s if long- term s t u d i e s a r e used . T h e 
residual e f fec ts of s low-re lease N sources are of 
part icular importance in such studies. " L o n g - t e r m " 
is not def ined in this presentat ion b e c a u s e assign-
ing an exact t ime or minimum time would be dif-
ficult. Certainly, making observat ions or collect ing 
results from a single applicat ion or during a single 
season could be considered short-term. Depending 
on the type of information desired, various lengths 
of time would be needed to obtain meaningful data 
from long-term studies. 
Field Observations 

Continued use of an N source or N fert i l izer pro-
gram has produced sat isfactory turf for many turf 
managers . Although individuals may not agree on a 
" b e s t " N source or N program, many have stuck 
with pract ices that work for them. It should be com-
mon knowledge that long-term use of act ivated 
sewage sludge (in part icular , Milorganite) has 
proven successful . Also, continued use of ureaform 
or IBDU has given good results. Sul fur-coated urea, 
a relat ive n e w c o m e r to the family of s low-re lease 
N sources, has not been ava i lab le long enough to 
have had years of use on turfgrass like these other 
sources, but I am confident that long-term use of 
this product will also be favorable . Use of soluble 
N sources and various combinat ions of soluble and 
s low-re lease sources in mixed fert i l izers have also 
given good long-term results. This is not to say that 
all mater ia ls will work in all situations, but instead 
that many people have se lec ted a program that 
works under their conditions. W e also have turf 
managers who are continual ly changing their ferti l-
izer program for one reason or another . T h e i r 
reasons are var ied: N sources may not do what they 

expected, sa lesmen may sell them on the merits of 
another fert i l izer , cost may be a deciding factor, or 
they may be searching for that p a n a c e a that will 
cure all their turf's ills. 

Now, back to those who have stuck with one pro-
gram, p e r h a p s making m i n o r a d j u s t m e n t s as 
needed. How do they know that a di f ferent pro-
gram or N-source would not have worked bet ter? 
Usual ly they do not know for sure. However , if a 
person has a program that works, he is best advised 
to stick with it. Most turf managers are not in a 
position to evaluate severa l N sources or programs 
at one time. Compar isons among N treatments are 
usually left to the turf r e s e a r c h e r . 
Long-Term Research 

In research studies severa l N sources or fertil-
izer programs can be observed at one time. T h e 
longer a study is conducted, the more can be 
learned concerning the e f fec ts of a treatment . 
Long-term studies are also va luable for providing 
m i n e the r e s i d u a l e f f e c t s of s l o w - r e l e a s e N 
sources, which are often inef f ic ient in the first 
years of use. Even if residual e f fec t s are not of ma-
jor importance , it is a good idea to obtain data from 
s e v e r a l growing s e a s o n s , w h i c h can p r o v i d e 
dif ferent w e a t h e r patterns or d isease pressure . 
Longterm studies are also va luab le for providing 
information on responses such as turfgrass spec ies 
c o m p e t i t i o n , w e e d e n c r o a c h m e n t , d i s e a s e in-
c idence , and thatch development when these 
r e s p o n s e s a r e d e s i r e d . H o w e v e r , in s t u d i e s 
designed with N-source evaluat ion as the pr ime ob-
ject ive , it is best to minimize the e f fec ts of things 
such as spec ies changes, weeds , and diseases . T h e 
r e s e a r c h e r l ikes to know for sure that responses 
such as slow growth, poor color, and thin turf are 
related direct ly to the avai labi l i ty of N from an N 

Nitrogen Source Test on Merion After Seven Years 

Treatment Average clipping yields 

Material (lb. N/1,000 ft ) App i / 1966 1967 1968 1969 1970 1971 1972 

(grams) 
IBDU 5 2 72 121 116 108 122 94 98 
Ureaform 5 2 46 68 82 90 120 75 103 
Urex 5 2 102 109 103 106 124 85 100 
ADM 5 2 103 129 116 125 135 105 118 
Milorganite 5 3 69 87 89 88 106 67 96 
Urea 3 9 76 96 80 74 91 67 82 

'Number of equal applications to obtain annual rate of N shown. 



The New 1810... 

Ditch Witch 
meets you halfway. 
Looking for a trencher that's a bit more than a handlebar machine, 
but not quite as much as our 2200 riding unit? Now you can stop 
searching...the Ditch Witch 1810 meets you halfway. 

This little 18-HP-classtrencherhasa unique design 
which locks all four wheels into equal drive at the push 
of a pedal. Ground drive is hydrostatic...same as 
our big R100 model. A pedal-engaged master clutch 
permits quick cold-engine starts and will disengage 
all functions. 

The 1810 s all-in-one, single gear box design 
houses the differential, hydraulic pump drive and 
transmission. It's also the hydraulic reservoir . . .a 
one-location time saver when it comes to routine 
hydraulic checks and regular maintenance. 

Pre-set and se l f -ad just ing belt tension, speed 
feathering control, hefty 20,000-pound-test digging 
chain. . .a l l these features and more. And in a cost 
versus payback chal lenge, the 1810 of fers the 
labor and time-saving returns of many larger, higher-
priced machines. 

Contact your Ditch Witch dealer for a free demon-
stration. Call Toll Free (800) 654-6481 or write for 
more details. 

Sounds like a big little trencher... 6 - 8 O / W T & T 

tell me more! 
Check one or both: 

• Please send me information on the 1810. 

• Arrange for a free, no-obligation demonstration. 

Name: 

Company:. 

Address: — 
Phone 

- A / C : 

-State: . -Z ip: . City: 

CLIP AND MAIL TO: 

Charles Machine Works, Inc. 
P.O. Box 66 

Perry, Oklahoma 73077 

DITCH WITCH IS THE ANSWER! 
Ditch Witch and are registered trademarks of the Charles Machine Works Inc 
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source rather than being due to a turf disease or a 
shift in species composition. 

Turf stands developed in long-term N research 
studies provide sites with known histories. These 
areas can then be used for other research subjects 
such as physiological responses to various stresses, 
soil test calibration, diseases, and weeds. 

Perhaps the greatest deterrents to and disadvan-
tage of long-term studies are time and cost. One may 
wonder about the value of studies involving ex-
perimental materials that never reach the market. 
However, it is better that these materials are 
dropped after research rather than being dropped 
after they have been passed onto the public with-
out adequate testing. 

Representatives of a few companies want to 
make decisions after one season's results. At the 
university level we feel that long-term research 
gives us a much better basis for our opinions and 
extension recommendations. Representatives of 
other companies agree with this philosophy, and 
they often provide grants to help support these 
studies. 

Results from Long-Term Research 

P e r h a p s the bes t a r g u m e n t for long- term 
research can be provided by comparing initial 
results with those obtained later in an experiment. 
The results given here were obtained in studies at 
Penn State. 

Lawn Fertilizer Test. Milorganite and ureaform 
were included in a test with various lawn fertil-
izers having lower amounts of water-insoluble ni-
trogen. In treatments in which 2 pounds of N per 
1,000 square feet were applied in spring and fall for 
two y e a r s , M i l o r g a n i t e and u r e a f o r m gave 
relatively low yields and color response in the first 
year. The greatest response was obtained in the 
first year by fertilizers having lower amounts of 
water-insoluble N. By August of the second year, 
prior to fall fertilization, the best color was found 
on plots fertilized with these two N sources. Fertil-
izer was not applied in the third year, but clipping 
weights were taken for 13 weeks beginning in late 
April and ending in mid-July. The good residual ef-
fects of Milorganite and ureaform, and also of 
Scott's 23-7-7, were quite apparent in the third 
year. 

N Source Test on Merion Kentucky Bluegrass. 
Eight N sources were used to fertilize Merion blue-
grass for 7 years. Nitrogen recovery in the clippings 
was calculated for the first 2 years. The inef-
f iciency of Milorganite and Uramite (ureaform) 
was striking. Urex (a urea-paraffin matrix), ADM 
(plast ic coated urea) , and urea had higher 
recoveries. 

The study was continued for 5 more years. To cut 
expenses, nitrogen analyses of clippings were dis-
continued. However, clipping yields, which give 
almost as good an indication of N use by the grass, 
w e r e cont inued. Average fresh-weight yields 

showed that 3 pounds of N from urea produced 
greater yields than 5 pounds of N from IBDU in the 
first year and more than 5 pounds of N from 
ureaform and Milorganite in the first two years. 
The residual effects of IBDU were noted in the 
second year, but with ureaform and Milorganite it 
took longer for the response to reach that obtained 
from other sources. 

In the summer of 1973, tests for soil N, turf color, 
and cl ipping yield showed that the greatest 
res idual e f f ec t was obta ined from ureaform. 
Milorganite and IBDU ranked second and third. 

At least two findings in this research tie in with 
the actions of turf managers. First, the slow start 
from ureaform has been the reason for their drop-
ping it from consideration after short-term use. 
S e c o n d , l o n g - t e r m u s e r s of u r e a f o r m and 
Milorganite have been able to reduce application 
rates as residual N has built up. Occasionally we 
hear of superintendents drastically reducing N 
rates and still maintaining adequate turf. If a man 
who has been using 6 or 8 pounds of N per 1,000 
square feet can successfully drop to 3 pounds of N, 
it may be because of the N reserves that have ac-
cumulated in the soil. 

Evaluation of Sulfur-Coated Urea Formulations. 
Not all sulfur-coated ureas are the same. Different 
coating methods and thicknesses are used during 
their manufacture. A study was started in 1974 to 
evaluate five TVA formulations and Gold N, a pro-
duct of ICI in England. Spring applications of 4 
pounds of N per 1,000 square feet were made. In-
itial response decreased as the coating weight of 
the material increased. Response was also slower 
when a sulfur-only coating rather than a sulfur-
plus-wax coating was used. We thought that the 
slower releasing materials would come on during 
the fall. They did not. Then we thought that 
perhaps the residual effects would show the next 
spring. They did not. We applied 4 pounds of N 
again in 1975, expecting that we would observe 
some residual response if we continued for another 
year. It did not happen. In May of 1976, we sampled 
the plots for residual sulfur-coated urea and found 
as much as 37 percent of the applied material still 
there. We applied another 4 pounds of N that 
spring. Still no striking residual effect occurrred. 
We sampled for residual pellets that fall, again in 
1977, and twice in 1978. No more fertil izer was ap-
plied after 1976. 

The dif ference in residual N release over a two-
year period (11/76 to 11/78) was as high as 2.5 
pounds of N per 1,000 square feet. However, no 
visual effects from residual N were noted during 
this time. The first visual effect noted was in 
August of 1979, when SCU-17 treated plots had sig-
nificantly less dollar spot and better color than 
Gold N plots. The slight di f ferences observed at 
this time were not significant. Additional studies 
are now being conducted to characterize the 
release of N from different N sources. WTT 


