
22 2019 Seed Production Research at Oregon State University • Ext/CrS 162

Introduction 
Oregon is the leading state in the United States for 
turfgrass seed production, with a planting area of 
more than 395,000 acres annually yielding more than 
550 million lb of seed valued at $400 million. The 
main grass seeds crops produced are ryegrass, tall 
fescue, Kentucky bluegrass (KBG), rough bluegrass, 
orchardgrass, chewings fescue, red fescue, hard fescue, 
colonial bentgrass, and creeping bentgrass. Among 
these grasses, KBG seed is produced on 17,300 acres, 
yielding 22 million lb of seed. The Columbia Basin 
region is one of the major KBG seed production zones. 

Grass seed crops often suffer from lodging, as their 
elongating stems cannot support the weight of 
inflorescences, causing tillers to lodge, or fall to the 
ground. To mitigate lodging, the use of plant growth 
regulars (PGRs), which may reduce stem elongation 
and increase stem thickness, has increased over time in 
Oregon grass seed production. The practice of reducing 
lodging with PGRs began as early as the 1980s with 
paclobutrazol and uniconazole. Currently, Palisade EC 
(trinexapac-ethyl, or TE) and Apogee (prohexadione 
calcium) are registered on grass seed crops in Oregon. 
The active ingredients of these products may inhibit 
the 3-β hydroxylation of the gibberellin GA20 to GA1. 
Gibberellins (GAs) are plant hormones that regulate 
various developmental processes, such as germination, 
dormancy, stem elongation, flowering, and senescence 
of leaves and fruits. GA20 is the immediate precursor 
of GA1, and GA1 has a function of promoting stem 
elongation.

TE is widely used to control lodging and increase seed 
yield in perennial ryegrass and tall fescue in coastal 
Oregon. Application of TE was found to improve seed 
yield by 45% in perennial ryegrass and by 40% in tall 
fescue (Chastain et al., 2014b; Chastain et al., 2015). 
However, the literature on the use of PGRs in KBG seed 
production is scarce. Moreover, the effects of PGRs on 
KBG seed production have not been consistent because 
they increase seed yields of only some cultivars (Butler 
et al., 2010). Thus, there is a need to conduct more  
in-depth research on the effect of PGRs on KBG seed 
yield across different cultivars. 

Chastain et al. (2014a) also found that seed yields of 
perennial ryegrass and tall fescue were affected by 
interactions of PGR and nitrogen (N) application, and 
these interactions may also exist in KBG. Acting in 
opposition to the effect of PGRs, a high-N environment 
may exacerbate lodging problems in grass seed 
production systems. 

Kentucky bluegrass seed producers in the Columbia 
Basin have shown great interest in using PGRs, but 
research-based recommendations are nonexistent. Work 
is needed to determine possible interactions between 
PGR and N application for lodging control in KBG seed 
production in the Columbia Basin region. Therefore, we 
conducted a field study to evaluate the effect of TE and 
N applications on KBG growth and seed production. 
The results of this project aim to provide applied and 
impactful information for direct dissemination to 
growers. Meanwhile, this study will fill the current 
knowledge gap to generate a better understanding of the 
relationship between cultivars and practices for lodging 
control and N management. 

Materials and Methods 
A field study was carried out from September 2017 to 
July 2018 at the Oregon State University Hermiston 
Agricultural Research and Extension Center with a 
soil type of Adkins sandy loam. The experimental 
design was a randomized complete block with three 
replications. Individual plots were 5.5 feet x 30 feet, 
composed of seven rows of KBG on a 6-inch spacing. 
In the study, a KBG elite, ‘Midnight’, was planted 
under center pivot irrigation on September 11. The seed 
sowing rate was 6 lb/acre pure live seed (PLS). 

Before planting, a preplant fertilizer was applied at a 
rate (lb nutrient/acre) of 16N-45P-112K-22S-4Mg-1Zn-
1B. During the crop growing season, urea was split-
applied on October 19 at 135 lb N/acre and on March 
5 at 125 lb N/acre. Before fertilization, the soil N in 
the top foot of soil was measured to determine the N 
application rate. 

During the growing season, broadleaf weeds were 
controlled with an application of Callisto at 4 oz/acre 
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in mid-October. Powdery mildew was managed with 
two applications of Tilt at 4 oz/acre in April and May. 
Escaped broadleaf and grass weeds were removed by 
hand throughout the growing season. 

On May 5, when the KBG was at the early stem 
elongation stage (BBCH 32), TE was applied at 0, 0.8, 
1.4, and 2.4 pt/acre. On the same day, N treatments 
included two rates at 0 and 50 lb N/acre, applied 
manually as a top-dress using regular urea. As a 
result, eight treatments were achieved based on the 
combination of PGR and N applications. 

After treatments were applied, evaluations were 
conducted in late June to determine lodging score and 
stem height. At harvest (June 29), the KBG was cut with 
a swather when the seed was at a high seed moisture 
content (24–28%). Two weeks later, a small plot 
combine was used to thresh the seed. Clean seed yield 
was determined after harvest samples were processed 
and weights determined.

Results and Discussion 
Field measurements indicate that TE application 
tended to reduce lodging, with the high rate showing 
a 25% reduction in lodging (Figure 1). However, the 
application of an additional 50 lb N/acre increased 
lodging by 11% when compared to treatments without 
any additional N (Figure 1). KBG tiller height was 
slightly reduced by applications of TE but was not 
impacted by the application of an additional 50 lb 
N/acre (Figure 2). In most cases, KBG seed yields 
increased 29–74% with the application of an additional 
50 lb N/acre. TE application (especially the higher rate) 
tended to increase seed yields in the N-treated plots 
(Figure 3). 

Overall, no significant differences were found in this 
experiment because of the large standard deviations 
among the replicates. It should be noted that seed yield 
in the study was much lower than that on commercial 
farms, possibly because strong wind events coincided 
with KBG harvest (swathing or combine harvest) and 
may have impacted seed yield due to an unknown 
amount of seed shatter. Additionally, field management 
practices might need to be improved.

The results of this preliminary study indicate that both 
TE and seasonal N applications are important tools 
for KBG growth and production. The additional N 
application during the stem elongation stage might be 
beneficial for seed production, although the positive 

Figure 1. The effect of plant growth regulator and 
nitrogen applications on the lodging score of 
Kentucky bluegrass. Lodging scores range 
from 0 to 1, with 0 representing no lodging and 
1 representing 100% lodging.
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Figure 2. The effect of plant growth regulator and nitrogen 
applications on tiller height of Kentucky 
bluegrass.
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Figure 3. The effect of plant growth regulator and 
nitrogen applications on seed yield of Kentucky 
bluegrass.
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effect might be weakened by the increased potential for 
lodging. In order to make conclusive recommendations, 
more data is needed to further evaluate the interactive 
effect of PGR and N applications on plant growth and 
seed production in KBG.
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