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ABSTRACT

Nineteen different nitrogen (N) rate/schedule treatments were
each imposed on a three-year-old stand of Baron, Merit and
Rugby Kentucky bluegrass to determine effects on seed yield.
No difference was found for any variety between 200 lb N/A
applied in the fall, 100-100 lb N/A split on October 19 and
March 2, and 150-50 lb N/A in fall and spring, respectively.
Generally these are the standard practices used by seed grow-
ers. Some other N rate/schedules improved seed yield. For
Baron, 90-200 lb N/A September 15 and October 19 gave signi-
ficantly more seed than 200 lb N/A on October 19. For Merit,
the same September-October treatment was superior to either
100-100 lb N/A on October 19-March 2 and 200 lb N/A on October
19. However, for Rugby, the 60-200 lb N/A September 15-October
19 produced higher seed yield than 100-100 lb N/A October 19-
March 2. Variety x nitrogen rate/ schedule interaction
existed.

The use of nitrogen fertilizer is an important practice in the
management of seed crops. Previous experiments and grower ex-
perience have shown that about 200 pounds of nitrogen per acre
are necessary to maximize seed yield of Kentucky bluegrass in
Central Oregon. All of the N may be applied in the fall or
split with a spring application which is preferred to improve
N use efficiency. Efforts to improve seed production effi-
ciency by utilizing other N rates and schedules have not been
successful. However, in the fall of 1983, a three-year-old
stand each of Baron, Merit, and Rugby became available for
experimentation. Therefore, another study was initiated with
higher N rates than previously used at different times in the
fall to determine effects on seed yield.
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MATERIALS AND METHODS

Field areas of Baron, Merit, and Rugby Kentucky bluegrass were
selected on the Madras research site of the Central Oregon
Experiment Station for the study. All straw had been baled
and removed from the field before stubble and regrowth removal
with two passes of a propane field burner at 1.3 mph on August
19, 1983. The field was harrowed and watered back on August
22. Banvel at 3 lb/A was applied September 2 and watered in
with .5 inches of water. A representative soil sample from
each of the three replications of each variety was taken on
September 14 from the 0-12 inch depth and analyzed for nitrate
and ammonium nitrogen.

Nineteen N rate and timing treatments were started on Septem-
ber 15 and completed on March 2, 1984, as shown in Table 1.
Each treatment was replicated three times and arranged in a
randomized complete block design. These same treatments were
made on each variety and considered as a separate experiment.
Each plot was 12 feet long x 8 feet wide. About two inches of
water was applied by sprinkler after treatments on September
15 and October 3. One and one half inches of water were ap-
plied after the October 19 treatments. Ammonium nitrate was
the N source for all treatments. A 3.3 feet wide x 12 feet
long section through the center of each plot was harvested by
machine on July 17 early in the morning when dew was on the
panicles. Cut material was placed in cotton bags and dried
naturally on lines.

Seed was threshed with a stationary thresher, delinted,
scalped, and conditioned with a M-2B air screen machine.
Seed yields per acre were determined and analyzed statisti-
cally. Duncan's multiple range test at the .05 level of pro-
bability was used to test for significant differences among
treatments. Seed yield component data were obtained but it
has not been fully analyzed. It will be reported later.

RESULTS AND DISCUSSION

Soil samples from each field, Baron, Merit, and Rugby, showed
from 2.0-2.2, 2.6-3.0, and 4.6-5.2 ppm, of nitrate, ammonium,
and total nitrogen, respectively (Table 1). Relatively low
amounts of nitrogen were available for new tillers to utilize.
The ppm values may be converted to lbs N/A by multiplying ppm
by four.

On September 7, 1983, the tiller height was from two to three
inches on each cultivar.

Standard Fertilizer Practices. There was no significant dif-
ference in seed yield for any cultivar between treatments 17,
18, and 19; 100 lb N/A each on October 19 and March 2, 150-50
lb N/A in fall and spring and 200 lb N/A in the fall "water-
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Table 2. Effect of nitrogen rate and time on fourth year seed yields of Baron, Merit,
and Rugby Kentucky bluegrass, Madras, Oregon, 1984

Trt. 	LBS N/A APPLIED	 SEED YIELD (LB/A) 
No. 	 DATE RATE 	 DATE RATE 	 Baron 	 Merit 	 Rugby

1 	 9-15 30 	 10-19 170 696 a-e
1

718 bcd
1

675 a-d
1

2 60 140 666 a-e 637 bcd 641 cd
3 90 110 635 b-e 682 bcd 589 d

4 30 200 733 abc 777 be 767 ab
5 60 200 740 ab 807 abc 789 a
6 90 200 842 a 1003 a 744 abc

7 	 10-3 30 	 3-2 170 599 b-e 586 cd 682 a-d
8 60 140 521 e 795 abc 692 a-d
9 90 110 756 ab 803 abc 742 abc

10 	 10-19 30 170 541 de 648 bcd 688 a-d
11 60 140 549 cde 551 d 742 abc
12 90 110 777 ab 849 ab 682 a-d

13  	 NO NITROGEN 	 83 h 99 f 80 h

14 	 10-19 30 	 3-2 0 141 gh 174 ef 206 g
15 60 0 290 fg 289 ef 365 f
16 90 0 357 f 349 e 470 e

17 100 100 738 ab 731 bcd 671 bcd
18 150 50 725 a-d 799 abc 760 ab
19 200 0 623 b-e 749 bcd 686 a-d

Variety Mean 580 634 614

Coefficients of variability (%) 17 18 10

1 Values within a column with the same letter are not significantly different at .05
level of probability using Duncan's multiple range test.



in" (Table 2). However, for each variety, there was a slight
trend for increased yield from the split applications. It was
in favor of treatment 18 and 19 for Merit and Rugby but for

Table 1. Soil nitrate, ammonium, and total nitrogen in fields
of Baron, Merit, and Rugby Kentucky bluegrass before
treatments, Madras, Oregon, 1983 

	

Nitrate 	 Ammonium 	 Total
Variety 	 Nitrogen 	 Nitrogen 	 Nitrogen 
	 ppm 	

Baron
	

2.2 	 3.0 	 5.2

Merit
	

2.0 	 2.9 	 4.9

Rugby
	

2.0 	 2.6 	 4.6

Baron both of these treatments were fairly close. The large
CV's were probably caused by the small plot size, stand varia-
bility, and some non-uniformity in fertilizer applications.
Seed yields were similar for all cultivars when 75 percent of
the N was applied in the fall (October 19, 150 lb N/A) and 25
percent in the spring (March 2, 50 lb N/A) compared to Treat-
ments 17 and 19.

Other N Rate/Schedules. A significant increase (219 lb/A) in
seed yield was obtained on Baron from Treatment 6 compared to
Treatment 19. From Treatment 6, Merit produced 272 and 254
pounds more seed per acre than after Treatments 17 and 19, re-
spectively. However, on Rugby it was Treatment 5 that gave a
yield increase (118 lb/A) compared to one of the standard
practices (Treatment 17). Generally higher N rates are needed
to maintain high seed yields as grass stands age. For those
treatments from 60-90 lb N/A, in addition to 200 lb N/A, was
required to increase yield. For grower application at 30
cents per pound of N, an additional cost of $18-$27 per acre
would have been needed for fertilizer but even if the seed was
sold at 20 cents per pound, $5.60 would have been realized
above N cost for the lowest seed increase case (Rugby-Treat-
ment 5 vs 17).

It is interesting to note that a trend existed for higher seed
yield on Baron and Merit with an increase of N from 30-90 lb/A
on October 19 (Treatments 4-6). On Baron and Merit, Treatment
6 produced significantly more seed than Treatment 3. The only
difference between these two treatments was the additional 90
lb N/A on October 19. Perhaps the 90 lb N/A on September 15
stimulated the production of more secondary tillers and/or
more vigorous primary tillers which required the additional N
to maximize yield. Seed yield component data which await
complete analysis may define the effect of this additional N.
The value of a 90 lb N/A application September 15 can also be
seen by comparing Treatments 6 and 19 for Baron and Merit in
which Treatment 6 was superior. This was not the case for
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Rugby. It is reasonable to assume that all varieties would
not respond in the same manner to a N rate/schedule treatment.
For Rugby in this test, both 60 and 90 lb N/A more on October
19 (Treatments 5 and 6) were better combinations than either
Treatment 2 and 3 without the additional N. However, unlike
Baron and Merit, Treatment 6 (September 15, 90 - October 19,
200) on Rugby was not better than Treatment 19 (200 lb N/A
October 19), but Treatment 5 did affect more seed than Treat-
ment 17. This later response appears to indicate there was
not sufficient N (100 lb N/A) in the fall/ winter period to
maximize yield on this three-year-old stand of Rugby. The
implication of this result for a seed producer is that the
fourth year seed yield of Rugby would not have been maximized
with a 50-50 N split between fall and spring.

It was surprising that Treatments 7-12 on Rugby gave similar
results. No explanation can be given for this. Generally,
most of the N should be applied in the fall rather than in the
spring.

Seed yields were similar on Baron and Rugby after an applica-
tion of 30, 60, and 90 lb N/A each on October 3 and 19 when
each was followed by 170, 140, and 110 lb N/A on March 2
(Treatments 7 vs 10, 8 vs 11, 9 vs 10). Treatments 7 vs 10
and 9 vs 12 on Merit were also similar but 60 lb N/A on Oc-
tober 3 (Treatment 8) was more beneficial than delaying the
application 16 days (Treatment 11). It is not known how this
treatment comparison produced different results than the same
treatment on Baron and Rugby. Apparently the 16-day age dif-
ference or composition of the tiller populations was of no
significance for most of these fall N treatments. The seed
yield component information may give some clues on N use
efficiency during this fall-winter thermo-photo induction
period. Variety x nitrogen interactions are likely to occur.

Split applications of nitrogen between fall and spring are
still recommended for Kentucky bluegrass seed production in
Central Oregon. This practice minimizes N losses from vola-
tilization, leaching, and denitrification. Further improve-
ments in N use efficiency can probably be expected if N appli-
cation can be synchronized with the needs of the bluegrass
plants. The research reported here on Baron, Merit, and Rugby
and previously on Parade have failed to find N rates and
schedules that consistently maximized seed yields compared to
present grower practices.
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