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Fertilizing Kentucky Bluegrass and
Fine Fescue for Seed Production

In Northeastern Oregon

F. V. PUMPHREY

Summary

A number of experiments have been
conducted on fertilizers for Kentucky
bluegrass and fine fescue in the Grande
Ronde Valley. The key objective was
the effect of fertilizers on seed yield.
Forage yield and nitrogen content of
the forage were also determined in sev-
eral bluegrass and fescue experiments.

Major findings were:
Application of commercial ferti-

lizer was necessary for the production
of satisfactory yields of Kentucky blue-
grass and fine fescue seed.

Application of nitrogen consist-
ently increased seed yields of these
grasses.

Bluegrass should receive 60 to
120 pounds of nitrogen per acre an-
nually. Observations and producer
practices indicate older stands require
more nitrogen than younger stands. Ir-
rigated fields require more nitrogen
than nonirrigated fields.

Optimum time of applying nitro-
gen to bluegrass was after fall growth
had started and a few frosty nights had
occurred. This was around October 1
in the Grande Ronde Valley.

5 Slightly higher bluegrass seed
yields were obtained by splitting appli-
cations of nitrogen between fall and
early spring, especially in well-man-
aged, irrigated fields where more than
100 pounds of nitrogen per acre were
applied.

6. There was a need for phosphorus

and potassium in addition to nitrogen
in some well-managed bluegrass fields.

Fine fescue needed from 30 to 90
pounds of nitrogen fertilizer annually.
Rate of application depended on the
age of the stand, available moisture,
and good cultural practices.

Fescue seed yields were approxi-
mately the same whether the nitrogen
fertilizer was applied in the fall or in
early spring when growth was starting.

No consistent benefits or increased
fine fescue seed yields were obtained
in these experiments from applying
phosphorus, potassium, and minor ele-
ments in addition to nitrogen.

Forage production was greatly
increased by nitrogen fertilization.

Applying nitrogen fertilizer in
the spring after spring growth had
started increased the vegetative growth
of bluegrass and fine fescue but did
not produce a comparable increase in
seed production.

Spring application of nitrogen
resulted in more lodging of the forage
than fall application.

Recovery of nitrogen fertilizer
was between 20 and 30% when the
fertilizer was applied at the optimum
rate and time for maximum seed pro-
d uc tion.

Nitrogen fertilizer had little re-
sidual value as measured by an increase
in seed yield of bluegrass or fine fes-
cue.
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Seed production of improved forage
and turf grasses has become very spe-
cialized in Oregon. High yield of high-
quality seed requires many sound cul-
tural practices. Some of the important
practices which influence seed produc-
tion are residue management, timely
application of irrigation water, soil fer-
tility, and the control of weeds, insects,
and diseases. Age of stand has consid-
erable influence on yield. Growers will-
ing to apply recent technology are able
to obtain consistently good yields which
are free of other crop seeds and weeds
and are of high germination.

The growth of numerous fall tillers
or shoots is essential to good seed yields
of many cool-season grasses (8). Some
of the factors known to influence till-
ering and tiller development are tern-

Most grass fertilization experiments
have been conducted for the purpose
of increasing forage production. .1 .iter-
ature reporting on seed production of
grasses, especiaUy turf grasses, is not
extensive. The lack of plant nutrients
is often cited as a cause of low seed
yields. Nitrogen has proved to be crit-
ically deficient in many soils for seed
production of forage grasses (2, 4, 5,
6, 9, 12, 13, 14). The most effective
time of application varies between fall
and early spring. Recommended rate of
application varies from 30 to 80 pounds
of nitrogen per acre annually.

Spencer (15), working in Kentucky,
found that nitrogen was the key ele-
ment in stimulating seed yields of Ken-
tucky bluegrass, and that it was more
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Introduction

Literature Review

perature, day length, moisture, and soil
fertility. Of these factors, soil fertility
is the one most readily controlled by
the producer. As in fertilizing other
crops, the three main questions con-
cerning fertilizing turf grasses for seed
production are: (a) what fertilizers
are needed, (b) how much should be
applied, and (c) when is the best ap-
plication time.

A series of experiments has been
conducted in the Grande Ronde Valley
of northeast Oregon on Kentucky blue-
grass (Poa pratensis L.). red fescue
(Festuca rubra L.), and Chewings fes-
cue (Festuca rubra var. commutata
Gaud.) for seed production. The ob-
jectives of these experiments were to
answer the three basic questions stated
above.

effective if applied in early spring than
in the fall. Phosphorus arid potassium
were occasionally needed in addition to
nitrogen. Top-dressing of several trace
elements had no appreciable effect on
seed yield. Little evidence of any resid-
ual fertilizer effect was obtained.

Musser (10) significantly increased
the seed yield of red fescue by applying
nitrogen fertilizer. Where phosphorus
and potassium were applied with nitro-
gen, seed yields were significantly
higher than when nitrogen alone was
applied.

DeFrance and Odland (7) and
North and Oclland (11) found that
bentgrass seed yields could be increased
by nitrogen fertilization.



The experiments described below
\rere conducted to measure the effect
of fertilizers on seed yield. Certain ex-
periments were designed to provide in-
formation on a specific objective, but
most were designed to answer several
objectives. The effects of different fer-
tilizer materials and of the time and
rate of nitrogen fertilizer application
on seed yield were studied.

Experiments were conducted on es-
tablished stands grown by seed pro-
ducers. Cultural practices were those

Materals and Methods

Table 1. Soil series and chemical analysis of the 0- to 8-inch depth of soil
from experimental sites1

used by the cooperating producer, ex-
cept for fertilizer practices. Producers
refrained from applying fertilizers on
the experimental areas. Areas were se-
lecteci which were reasonably suited for
the collection of experimental data.
Uniformity of stand and freedom from
chcatgrass (Brornus tectorurn) were
primary considerations in site selection.
Both nonirrigated and irrigated fields
were used. Soil series names and chem-
ical characteristics of the 0- to 8-inch
depth of soil are given in Table 1. Soil

Sail test data front the Soil Testing Laboratory, Oregon State University, Corvallis, Oregon.
2 Soil series nan,es designated in published county soil survey report.
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Experiment Soil series2
Soil
pH

Exchangeable bases
me/100 grams soil

Phosphorus K Ca Mg

Lbs/A.
123-59 Alicel 6.0 82 1.22 7.8 2.5
125- 59 Alice I 5.9 76 1.06 8.6 2.0
126-59 Alicel 5.8 74 1.12 9.7 3.0
122-60 Springdale 6.0 52 1.09 21.7 4.9
123-60 Alice! 7,4 10 2.00 16.2 5.2

124-60 Alicel 6.9 60 2.40 23.4 7.4
125 -60 .Alicel 5.9 91 1.78 9.6 3.7
135- 60 A lice 1 5.9 76 1.06 8.6 2.0
115-61 Springdale 6.5 50 0.89 8.1 2.5
101-62 Gooch 7.5 26 1.41 23.4 10.1

103-62 Conley 6.2 40 0.63 9,3 3,5
105-62 Conley 6.2 40 0.63 9.3 3.5
106-62 Gooch 7.5 36 1.41 23.4 10.1

108-62 Springclale 6.2 126 1.80 13.7 4.8
112 -62 Springdale 6.2 126 1.80 13.7 4.8

113 -62 Alicel 6.0 100 1.63 13.3 4.2
114-62 Conley 6.2 40 0.63 9.3 3.5
101-63 Alice! 6.6 56 1.32 14.2 3.4
103-63 Alicel 6.6 46 1.55 9.2 3.8
104-63 Alicel 6.6 40 1.61 8.9 3.8

101-64 Conley 7,9 7 1.66 27.4 9.6
102-64 Alicel 6.5 28 1.32 7.8 3.0
108-64 Conley 7.9 7 1.66 27.4 9.6
113-64 Alicel 6.5 28 1.32 7.8 3.0
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samples were taken prior to fertilizer
application and were analyzed by the
Oregon State University Soil Testing
Laboratory (1). Olsen's sodium bicar-
bonate method was used to measure
phosphorus, and exchangeable bases
were extracted with 1 N ammonium
acetate buffered at pH 7.0.

A randomized block design contain-
ing four replications was used where
fertilizer applications of nitrogen (N),
phosphorus (P), and potassium (K)
were studied. Later experiments used
a split-plot design for studying residue
management and fertilization. The ef-
fect of trace elements was determined
through the use of paired plots (four
pairs per location) or as a treatment in
randomized block design experiments.
Seed yields of plots receiving N-P-K
were compared to yields from plots re-
ceiving N-P-K plus a mixture of trace
elements. In all trace element work,
the trace elements and N-P-K were ap-
plied in the fall.

Ammonium nitrate, concentrated
superphosphate, and potassium chlo-

Fertilizer nutrients
Nitrogen increased the yield of blue-

grass seed approximately 200 pounds
per acre in most experiments (Table
2).An exception to this is Experiment
103-62, in which the application of 100
pounds of nitrogen increased the seed
yield 415 pounds per acre. Fescue seed-
yield increases attributed to nitrogen
fertilization rRnged from 85 to 325
pounds per acre (Table 3). Highly
significant increases of seed have re-
sulted from the fall application of ni-
trogen in every experiment conducted
where a comparison of nitrogen and no
nitrogen has been possible. The need

Results

ride were used as the source of N-P-K.
Sources of trace elements were man-
ganese sulfate, zinc sulfate, ferrous
sulfate, sodium borate, and copper sul-
fate. All fertilizers were broadcast.

Forage yields were measured in two
bluegrass experiments and in three
fine fescue experiments at the time
seed was harvested. A sample of for-
age from each treatment was analyzed
for nitrogen content. Pounds of ni-
trogen in the forage and percent re-
covery of the nitrogen applied were
calculated.

Seed was harvested from each plot
by hand-cutting the heads from an area
of known size. Harvest time was usu-
ally between July 5 and 15. Seed heads
were placed in paper bags to finish ma-
turing and drying. Following threshing
and cleaning, weights of cleaned seed
were obtained.

Kentucky bluegrass will be referred
to as bluegrass and red fescue and
Chewings fescue will be referred to as
fescue in the remainder of this bulletin.

for nitrogen fertilization was so con-
sistent in the earlier experiments that
nonfertilized plots were not included in
the later experiments.

The addition of P or P-K to N was
more effective in increasing the seed
yields of bluegrass than of fescue.
Bluegrass seed yields in three of six
experiments were significantly larger at
the one percent level where N-P or
N-P-K were applied than where N
alone was applied (Table 2). Fescue
seed yield in only one experiment of
the eleven conducted was significantly
increased where N-P-K had been ap-
plied than where N alone had been



applied (Table 3). Nitrogen plus phos-
phorus fertilization did not produce
significantly more seed than N fertili-
zation alone in any fescue experiment.

The seed yield of bluegrass or fes-
cue in experiments where P-K was ap-
plied was not significantly different
from the yield where no fertilizer was
applied (Tables 2 and 3).

Slight and usually not significant in-
creases or decreases in seed yield were
measured where a mixture of trace ele-
ments was applied in addition to N-P-
K (Table 4). A very definite increase
of 80 pounds of seed pci- acre was
measured in one bluegrass field. It is of
interest to note that this field had the
highest seed yield of any field where
trace elements were applied.

ESU = least significant cli Fference.
F fall applied; S = early spring applied; all phosphorus and potassium were fall applied.

Rate of apptication
Nitrogen fertilizer was applied at

rates varying from 30 to 150 pounds
of nitrogen per acre in several experi-
ments. In other experiments, fewer
rates in the relatively optimum range
were applied. Average yield increases
produced from rates of nitrogen appli-
cation are presented in Figure 1. Ni-
trogen fertilization increased bluegrass
seed yields very rapidly until over 90
pounds of nitrogen per acre were ap-
plied. A larger increase in yield was
obtained from the second 30 pounds of
nitrogen applied than from the first 30
pounds. The third 30 pounds of nitro-
gen applied increased bluegrass seed
yields over 50 pounds per acre. This
curve of increase in yield of bluegrass
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Experiment

Elements applied
No

fertilizer
- a%

LS]Y
1%

LSD'Bluegrass N N-P N-P-K P-K

No. Iariely Pounds clean sced per acre
126-59 Merion 310 299 276 126 55 73

124-60 Merion 274 258 276 93 43 58

125-60 Merion 325 394 364 106 46 61

101-62 Merion 259 76 61 92

103-62 Delta 530 114 66 100

114-62 Delta 202 266 272 38 31 28 37

104-63 C-I 488 561 89 135

101-64 Common 292 353 19 25

Rate of N-P-K

Experiment N P K

No. Pounds er acre
126-59 60F,30S' 26 50
124-60 60F,30S 26 50
12 5-60 60F,30S 26 50
10 1-62 IOOF
103-62 100F
114-62 90F 17 33

104-63 90F 26 50
101-64 90F 26 50

Table 2. Seed yield of Kentucky bluegrass following application of
nitrogen, nitrogen-phosphorus, and nitrogen-phosphorus-potassium

fertilizers



8

Table 3. Seed yield of red and Chewings fescue following application of
nitrogen, nitrogen-phosphorus, and nitrogen-phosphorus-potassium

fertilizers

Elements applied
No a% 1%

Experiment Fescue N N-I' N-P-K P-K fertilizer LSD' LSD

LSD = least significant difference; NS = not significant.
F' = fall applied; S early spring applied; all phosphorus and potassium were fall applied.

Table 4. Effect of trace elements on seed yield of Kentucky bluegrass
and fine fescue

No Species Pounds c/can seed per acre
123-59 Red 334 335 314 188 66 87
125-59 Red 390 418 389 278 61 81

122-60 Red 450 494 433 179 106 142
123-60 Chewings 396 353 350 70 69 92
115-61 Red 222 206 268 134 45 61

112-62 Red 531 493 518 266 229 94 127
113-62 Red 235 196 190 98 106 37 49
101-63 Red 772 763 KS KS
103-63 Red 339 336 NS NS
102-64 Red 740 749 KS NS
104-64 Red 367 393 NS KS

Experiment Rate of N-P-K

N P K

No. Pounds per acre
123-59 60F,30S' 26 50
125-59 60F,30S 26 50
122-60 60F,30S 26 50
123-60 60F,30S 26 50
115-61 60F,30S 26 50
112-62 90F 17 33
113-62 90F 17 33
101-63 90F 26 50
103-63 60F 26 30
102-64 90F 26 50
104-64 90F 26 50

Experiment Species N-P-K

Pounds clean

N-P-K plus
trace elements

Significant
difference

seed per acre
Paired plots Bluegrass 395 392 No
Paired plots Fescue 297 281 No
Paired plots Bluegrass 227 242 No
Paired plots Bluegrass 271 296 Yes
Paired plots Bluegrass 630 710 Yes
112-62 Fescue 518 512 No
113-62 Fescue 190 214 No
114-62 Bluegrass 272 252 No
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Figure 1. Average increase in seed production
of Kentucky bluegrass and fine fescue from nitro-

gen applied in the fall.

seed per unit of fertilizer applied s
different from similar curves for other
crops. Usually the largest increase in
yield per Unit of nitrogen is obtained
from the first increment of fertilizer
applied.

Only a slight average-yield increase
was obtained from applying more than
90 pounds of nitrogen per acre in the
fall. Yields from individual experi-
ments show that in no single experi-
ment were yields greatly increased by
applying more than 90 pounds of ni-
trogen in the fall. However, some of
the highest yields observed have been
in well-managed, irrigated fields re-
ceiving approximately 120 pounds of
nitrogen per acre. Most of the nitrogen
was fall applied and the rest was ap-
plied at approximately the time growth
started in the spring.

Fescue seed yield was increased an
average of nearly 100 pounds per acre
by the first 30 pounds of nitrogen ap-
plied (Figure 1). An average increase
of 60 pounds of seed per acre was ob-
tained froin the second 30 pounds of
nitrogen applied. Fescue fertilized with

90 pounds of nitrogen per acre aver-
aged 22 pounds more seed per acre
than fescue fertilized with 60 pounds
of nitrogen. Applying more than 90
pounds of nitrogen did not produce ad-
ditional seed.

I ndiviclual fescue experiments varied
considerably in response to fertiliza-
tion. Good responses of over 275
pounds of seed per acre were obtained
from nitrogen fertilization in a fe.v ex-
periments. These larger increases in
seed yield were measured in those
fields where all recommended cultural
practices were used. The smaller re-

sponses to nitrogen fertilization were
measured in those fields where there
was no post-harvest removal of sti-a'v
and residue.

Seed-yield increase due to the resid-
ual value of the applied nitrogen fer-
tilizer was very small. Obvious differ-
ences in growth and color were ob-
served in fall growth where 120 or 150
pounds of nitrogen per acre were ap-
plied the previous year, but seed yields
were very little more than where no

The darker bluegrass on the left was fertilized
with 100 pounds of nitrogen in late September.
This field yielded 220 pounds more clean seed

per acre than the bluegrass on the right.

9
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fertilizer had been applied. Annual ni-
trogen application is necessary for
maintaining high seed yields.

Nitrogen applied to grass grown for
seed has had very little residual value
for the crops which followed the grass.
Several fertilizer experiments have
been conducted on wheat planted on
summer-f allowed Fields which had been
plowed out of grass grown for seed.
A deficiency of nitrogen was measured
in each experiment.

Time of application
Theoretically, time of application of

fertilizer could have considerable influ-
ence on seed yield of cool-season
grasses. Grasses generally do not pro-
duce seed heads profusely if the plants
are suffering stress from a nutrient de-
ficiency. Since bluegrass and fine fes-
cue seed crops are dependent on tillers
or shoots formed in the fall and winter,
fall fertilization may have a large in-
fluence on the potential seed yield.

10

A summary of seed yields obtained
from fall, spring, and split applica-
tions of nitrogen fertilizer on blue-
grass is presented in Figure 2. Unless
otherwise stated, fall applications were
between September 20 and October 10
(after fall growth had started) and
spring applications were between April
1 and 10 (the approximate time spring
growth started).

The most obvious and consistent
item of Figure 2 is the larger yield of
bluegrass seed obtained when some or
all of the nitrogen was fall applied
compared with applying all of the ni-
trogen in the spring. Bluegrass ferti-
lized in early spring with 120 to 150
pounds of nitrogen per acre did not
produce as much seed as bluegrass re-
ceiving 60 pounds of nitrogen in the
fall. Bluegrass fertilized in the spring
had a darker green color and lodged
more than fall-fertilized bluegrass.

Splitting the amount of nitrogen ap-
plied into fall and spring applications
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Figure 2. Kentucky bluegrass seed yields from fall, Spring, or split applications of four rates of N.



had a varying effect on yield compared
to applying all of the nitrogen in one
application (Figure 2). Bluegrass re-
ceiving 60 pounds of nitrogen in the
fall produced more seed than bluegrass
receiving a total of 60 pounds split be-
tween fall and spring applications.
Yields were almost identical whether
90 pounds of nitrogen were applied as
a single application or split into fall
and spring applications. Seed yield was
approximately 30 pounds per acre
higher where 120 pounds of nitrogen
were split into fall and spring applica-
tions. How the nitrogen was split be-
tween fall and spring had little effect
on yield. Applying the nitrogen in three
applicationsfall, early spring, and
mid-May--did not increase seed yields
over applying the same quantity of ni-
trogen in split applications in the fall
and early spring.

Time of nitrogen fertilizer applica-
tion had only a slight effect on the seed

0

yield of fine fescue (Figure 3). Slightly
higher yields were obtained where 60,
90, or 120 pounds per acre of nitrogen
were applied all in the spring or in
split applications between fall and
spring. Fescue which was not ade-

quately fertilized the previous year re-
sponded more to fall fertilization than
to spring fertilization. Austenson et al.
(2) reported similar results were ob-
tained in Washington. Spring fertili-
zation caused more lodging of the fes-
cue than fall fertilization.

Cool-season grasses start fall growth
when temperatures become cooler and
there is adequate moisture in the soil.
Cooler fall temperatures occur in
northeast Oregon starting in the last
part of August. Frosts are expected in
September; temperatures cool enough
to stop fall growth do not occur until
November or December. An adequate
amount of soil moisture depends on
fall rains or on when irrigation water
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Figura 3. Fine fescue seed yields from fall, spring, and split applications of four rates of nitrogen.



is applied. The time of fall rains varies
considerably. Field conditions are usu-
ally such that fertilizers can be applied
any time during the fall. In the spring,
too much soil moisture may hamper
early application of fertilizers.

Time of applying fertilizer in the
fall had a highly significant influence
on bluegrass seed yields (Table 5).

Table 5. Seed yield of Kentucky
bluegrass and fine fescue fertilized

at different times in the fall

Seed per acre
Time of -

application Bluegrass Fescue

N-P-K applied?2-l7-33 36-9-17

Lbs. Lbs.

N-P-K applied- -102-17-33 72-17-33

Seed yield was higher when the ferti-
lizer was applied October 1 than when
it was applied either earlier or later.
Thus, time of fertilizing in the fall, as
well as the rate of nitrogen applied, af-
fects bluegrass seed yields. A calendar
date can be used only as a general
guide to the time to fertilize because
of the great variation between years
in fall rainfall and temperatures.

Time of nitrogen application on
bluegrass in the spring had a definite
effect on yield. Yields were highest for
the earliest time of application in the

12

spring when 30 or 60 pounds of nitro-
gen per acre were applied (Table 6).
Time of application had no effect on
yields where 90 pounds of nitrogen
were applied in the spring. Higher seed
yields were observed in several produc-
ers' fields where the nitrogen was ap-
plied as early as possible in the spring,
compared with nitrogen application in
late April.

Fescue seed yield was influenced
very little by time of fertilizer applica-
tion in the fall (Table 5). No trend
existed in seed yields obtained between
early, medium, and late fall applica-
tion.

Table 6. Seed yield of Kentucky
bluegrass fertilized with three rates
of nitrogen at three different times

in the spring

Forage yield, percent nitrogen in for-
age, and recovery of nitrogen
fertilizer

Nitrogen fertilization increased blue-
grass forage production (Table 7).
Forage yield was nearly doubled where
30 pounds of nitrogen were applied;
where 60 pounds were applied in the
fall, forage yield was tripled. Time of

Time of
application

N applied
per acre

Seed
per acre

Lbs. Lbs.

April 4 30 180

April 18 30 173

May 5 30 159

April 4 60 221

April 18 60 206
May 5 60 169
April 4 90 221
April 18 90 223
May 5 90 215

0 132

5% LSD 32

1% LSD 42

% CV 12

September 1 202 481
September 15 299 523
October 1 335 461
October 15 319 500
November 1 206 505

September 1 344 586
September 15 388 574
October 1 420 599
October 15 351 619
November 1 279 566

5% LSD 82 90
1% LSD 111 NS
%CV 18 11



Table 7. Mean effect of fertilizer applied on forage yield, nitrogen in the
forage, and recovery of nitrogen fertilizer in Kentucky bluegrass

application had some influence on for-
age yield, as a trend appeared to exist
for higher yields where part or all of
the nitrogen was spring applied. Spen-
cer (15) reported more forage growth
from spring-applied nitrogen than
from fall-applied nitrogen.

Nonfertilized bluegrass forage had a
low nitrogen content -0.63% (Table
7). Nitrogen fertilization, especially at
the higher rates of application, in-
creased thc nitrogen content of the for-
age. Nitrogen fertilizer applied in the
spring was more effective than fall-
applied fertilizer in increasing the ni-
trogen content of the forage.

Through the combined effect of
greater forage yield and a higher ni-

F fall applied; S - ca, ft spring applied; plIoSlilIorus and potassium vere fall applied.

tI-ogen concentration in the bluegrass
forage, nitrogen uptake was increased
manyfold by nitrogen fertilization.
Nitrogen uptake increased as the rate
of nitrogen applied increased (Table
7). Although considerably more nitro-
gen was found in the fertilized forage,
only a small part of the nitrogen ap-
plied was recovered in the forage
(Table 7). Recovery of nitrogen ap-
plied varied from 19 to 34%. Slightly
more nitrogen was recovered 'hen
part or all of the nitrogen was spring
applied.

Applying part of the nitrogen in
mid-May increased forage yield and
the percent of nitrogen in the bluegrass
forage. Thus, nitrogen uptake and per-
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N-P-K

Lbs/A.

Forage yield,
oven dry

Lbs/A.

N iii
forage

N per acre
in forage

Lbs.

N
recovered

%
0-0-0 1,010 0.63 6

30E-0-0' 1,900 0.65 12 20
60E-0-0 3,260 0.72 24 29
90E-0-0 3,470 0.77 27 23

120E-0-0 3,240 0.93 30 20
150E-0-0 3,500 1.25 44 25

30F,30S-0-0' 2,950 0.79 23 28
60F,30S-0-0 3,690 0.83 31 27
90F,30S-0-0 3,680 1.01 37 26

120F,30S-0-0 3,500 1.00 35 19

45F,45S-0-0 3,510 0.93 33 30
60F,60S-0-0 3,910 1.00 39 27
75F,75S-0-0 4,270 1.05 45 26

bOS-0-0 2,260 0.95 22 25
90S-0-0 3,470 1.15 40 37

120S-0-0 4,060 1.32 54 39
150S-0-0 3,860 1.46 56 33

60F,30S-26-0 3,540 0.84 30 26
60F,30S-26-50 3,670 0.84 31 27

60F,30S-0-0 plus
30-0-0 mid-May 4,290 1.09 47 34



cent of nitrogen fertilizer recovered
were higher than where a comparable
amount was applied in the fall or in
the fall and early spring.

Forage yields of fescue were doubled
by nitrogen fertilization (Table 8).
Rate of nitrogen applied had an effect
on the forage produced, as less forage
was produced where 30 pounds of ni-
trogen were applied than where higher
rates were used. Time of applying the
nitrogen had little effect on fescue for-
age yield.

Nitrogen content of the fescue for-
age increased as the rate of nitrogen
applied increased. A slightly higher ni-
trogen content occurred where the ni-
trogen was split into a fall and an early
spring application or where all was ap-
plied in the early spring.
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Pounds of nitrogen per acre con-
tained in the fescue forage was in-
creased several times by nitrogen ferti-
lization (Table 8). For example, an
average of over three and one-half
times more nitrogen was found in for-
age fertilized with 90 pounds of nitro-
gen per acre than in nonfertilized for-
age.

An average of 18 to 32% of the ni-
trogen applied was recovered in the
fescue forage (Table 8). No obvious
trends exist as to the effect of time or
rate of application on the efficiency of
the nitrogen applied.

The inclusion of phosphorus and
potassium with the nitrogen fertilizer
did not increase bluegrass or fescue
forage production or the efficiency of
the nitrogen applied (Table 8).

F fail applied; S = early spring applied; phosphorus and potassium were fall applied.

N -P-K
Forage yield,

oven dry

ibs./A.

N in
forage

N per acre
in forage

Lbs.

N
recovered

Jbs./A.
0-0-0 1,415 0.64 9

30E-O-0' 2,130 0.80 17 27
60E-0-0 2,660 0.82 22 21

90E-0-0 2,920 0.92 27 20
120E-0-0 3,379 1.03 35 21

150E-0-0 3,170 1.15 36 18

30F,30S-O-O' 2,790 0.94 26 29
60F,30S-0-0 3,140 1.00 31 25
90F,30S-0-0 3,560 1.33 47 32

120F,30S-0-0 3,130 1.17 37 18

45F,45S-0-0 2,860 1.04 30 23

60F,60S-0-0 2,880 1.05 30 18

75F,75S-0-0 3,150 1.44 45 24

60S-0-0 2,950 0.91 27 30
90S-0-0 3,110 1.16 36 30

120 S-0-0 3,150 1.16 37 23
150s-0-0 3,060 1.56 48 26

60F,30S-26-0 2,920 1.00 29 22

60F,30S-26-50 3,120 0.92 29 22

60F,30S-0-0 plus
30-0-0 mid-May 3,240 1.07 35 21

Table 8. Mean effect of fertilizer applied on forage yield, nitrogen in the
forage, and recovery of nitrogen fertilizer in fine fescue



The application of commercial fertilizer is essential to the good seed yield of fine fescue.
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