
Poa pratensis,   a lso know n as 
Smooth-sta lked meadow grass, 
Smooth meadow grass and Kentucky 

bluegrass, is a perennial species that’s 
among the most popular choices for lawns, 
golf courses and sports pitches as it guar-
antees a strong surface. As a cool season 
grass, it is widely spread over Europe, the 
cooler regions in North America, many 
parts in North Asia and some other coun-
tries around the world. The origins of this 
species lie in Europe and it was brought to 
North America by the Spanish. 

In this issue, we present comments 
from leading P. pratensis breeders about 
their breeding goals and the challenges of 
working with this complex plant. Part 2 
of this article will focus on breeding for 
disease resistance, access to genetics and 
coming breeding innovations. 

Our breeding experts are Henk 
van der Aa, Smooth Meadow Grass 
Breeder at DLF; Dr. Christoph Grieder, 
Forage Crop Breeder of Agroscope, 
Zürich in Switzerland and Dr. Christian 
Ochsenbein, General Manager at DSP; 
Tim van der Weijde, Grass Breeder & 

Research Station Manager at Barenbrug 
Holland BV; Cody Gyllenberg, Assistant 
Operations Manager at Columbia River 
Seed & Tom Brentano, owner and breeder 
at Novel Ag; Crysta l Rose-Fr icker, 
President of Pure Seed & Pure Seed 
Testing, Austin Fricker, VP of Research 
at Pure Seed Testing and Dr. Melodee 
Fraser, Director of Research at Pure 
Seed Testing East; and Cord Schumann, 
Head of Turf Grass Breeding at Deutsche 
Saatveredelung (DSV).

BREEDING GOALS AND  
MAJOR AIMS
For all these breeding firms, the main 
breeding targets in developing a new 
smooth-stalked meadow grass variety, are 
generally similar. A new variety must have 
a good seed yield to be produced by seed 
growers, it must be homogeneous for it to 
be considered for registration and it must 
meet quality demands for the end-user. 

Indeed, Grieder notes that seed pro-
duction “is often an issue, and improve-
ment of this trait has gained considerable 
attention during the last decade.”
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Thousands of new candidate varieties are evaluated and selected for different traits in the 
P. pratensis breeding nurseries of Barenbrug. Source: Barenbrug
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The quality requirements usually 
entail selecting for good disease resist-
ance, drought tolerance and recovery, 
good spring green-up, and for faster estab-
lishment, as well as selecting for specific 
properties that depend on the purpose. 
For turf purposes, wear tolerance, lawn 
quality and colour are the most impor-
tant quality demands, while for forage 
purposes biomass yield and feed quality 
are the key traits.

And for all these traits, environmental 
influences are huge, meaning that different 
varieties can outperform each other in dif-
ferent environments. Hence, official trials 
that are the basis of recommended vari-
ety lists are performed in each country to 
serve as a basis for variety selection by cus-
tomers in that specific country or region.

For examples, since DSP/Agroscope’s 
main focus is the Swiss market, Grieder, 
Ochsenbein and their colleagues focus on 
improving all the traits assessed in the 
official trials for the Swiss National List of 
Recommended Varieties, including biomass 
yield, disease resistance and digestibility.

At Barenbrug the focus of breeding 
is on the sports market, with wear toler-
ance being the highest goal and it’s also 
the main focus at Columbia River Seeds, 
although Columbia has sub-types that 
target very specific buyers and market 
placement in terms of colour, leaf type, 
aggressiveness, density and more. At Pure 
Seed Testing, P. pratensis is bred for 
both turf and forage purposes while DSV 
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expression of said purposes can appear 
very similar. Turf and forage varieties 
both benefit from good rhizome produc-
tion and persistence, but what is accepted 
for colour and leaf presentation of these 
types may be two wildly different things.” 

A COMPLICATED SPECIES
It can take more than 10 years and up to 1 
million Euros to bring a new P. pratensis 
variety to the market. It’s a complicated 
species in terms of breeding because it’s 
‘aposporous pseudogamous facultative 
apomict.’ 

“Th is means that un l ike other 
grasses, Smooth meadow grass requires 
no pollination for it to develop seeds,” 
explains van der Aa. “It’s difficult to create 
genetic variation because it’s hard to make 
crossings. However, we have found a way 
to reach an acceptable level (5-10%) of 
crossing by using large amounts of pollen 
and adjusting day length, temperature and 
light intensity.” He adds that besides the 
low crossing rate, another obstacle in Poa 
breeding is the fact that once a new prom-
ising breeding line has been obtained, it 
must be reverted back to the apomictic 
form again. Otherwise, the offspring will 
not remain homogenous. 

 Schumann expla ins that these 
challenges are the reason why he and 
h is col leagues at DSV sti l l conduct 
intensive evaluations of newly collected 
ecotype-material, and intensive selection 
of off-types from different origins and 

Trials for salt tolerance. Source: Pure Seed

focuses on turf, but also has a small forage 
P. pratensis breeding program. And, 
because Agroscope is a public breeder 
with the mission to develop suitable vari-
eties for Swiss agriculture, its only focus 
is forage types.

In terms of how the two types differ, 
Grieder explains that biomass yield and 
quality are much more important in forage 
types, whereas sward density is more 
important in turf types. He adds that in 
turf types, “the presence of endophytic 
fungi that produce potentially toxic com-
pounds is not an issue but is obviously 
highly undesired in forage types.”

 Gyllenberg notes that while turf 
and forage types of Poa may be generally 
extremely different in their purpose and 
appearance, “sometimes the phenotypic 
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If you wish to learn more about breeding for 
climate change and the growth markets of 
smooth stalked meadow grass, make sure 
to check out the full version of this article on 
our website: www.european-seed.com

crossings. “The breeding is much more 
interesting compared to breeding other 
crops because we get much more surpris-
ing results,” he says. “It’s also interesting 
because there are many open questions 
in this species which are not completely 
explained yet through research.” 

Intensive evaluation is a lso the 
norm at Columbia River Seeds/Novel Ag. 
Gyllenberg notes that every line has dif-
ferent levels of apomixis. It is more diffi-
cult with some accessions than others to 
generate hybrid filial genera. “Breeding 
P. pratensis is not for the faint of heart,” 
he says. “We require huge amounts of 
space and are unable to achieve as much 
genetic diversity per crossing event than 
some of the less-complicated crosses. 
This makes the breeding decisions much 
higher stakes, since the opportunity cost 
in lost time and space requirements can 
be very real.” 

Brentano adds that when working 
toward development of any new culti-
var within a facultative apomict species, 
each and every new single plant neces-
sarily must be better than the parents, 
as compared to open-pollinating species 
where you target the shift of a population 
bell curve. “Essentially, you’re going to 
see many individual plants that appear 
desirable and do this or that,” he notes. 
“But many fall short and are dropped out.” 
Austin Fricker says he and his colleagues 
at Pure Seed Testing use certain mothers 
that produce more apomictic hybrids.

However, van der Weijde does not 
see apomixis as necessarily a complica-
tion, but very attractive in that a breeder 
can pick a single desirable plant and 
produce seed from it to make a variety. 
“Because it’s not fully apomictic, you can 
find attractive off-types and you can even 
make crosses between elite parents and 
find some offspring from sexual reproduc-
tion,” he explains. 

USING SEXUAL REPRODUCTION
DSP/Agroscope has gone a different route. 
Over the last two decades, P. pratensis 
breeders there have shifted towards using 
sexual-reproducing maternal plants (iden-
tified by the high level of variability in 
their offspring). “Working within this gene 
pool, recurrent selection can be performed 
as it is for other grass species to continu-
ously increase the frequency of favourable 
alleles,” Grieder explains. “Analysing data 
from the past 30 years, we’ve shown that no 
breeding gain was obtained when working 
with apomictic materials (it’s like search-
ing for the needle in haystack), but a con-
tinuous increase in performance has been 
gained since we began working with sexu-

ally-reproducing plants.” Grieder published 
a paper on this with colleagues in 2016 in 
the journal Agrarforschung Schweiz (only 
available in German or French). 

He adds that because they have trans-
formed their P. pratensis gene pool to 
sexual reproduction, for them breeding is 
quite similar to other crops except that 
the introgression of new genetic resources 
is more challenging. “Plants from new-
ly-collected ecotype populations first have 
to be checked for their type of reproduc-
tion,” he says. “Interesting traits from 
apomictic materials can only be intro-
gressed by using the apomictic plant as 
father, followed by intensive re-selection 
of offspring for sexual seed formation.” 
Demands regarding homogeneity for sex-
ually-reproducing varieties are lower com-
pared to apomictic varieties. 

OTHER BREEDING CHALLENGES
Poa annua weed infestation also presents 
a major challenge in P. pratensis, in both 
established turf trials and in the breeding 
nurseries, explains van der Weijde. Only 
one herbicide (Hussar) is effective against 
Poa annua and not against P. pratensis, 
and it can only be used once a year. This is 
especially a problem because P. pratensis 
is a bit slow to establish, while Poa annua 
is a notorious weed that spreads its seeds 
very fast and start growing at low tem-
peratures.

Indeed, van der Aa considers the 
slow establishment/germination of Poa to 
be its biggest breeding challenge. “Good 
establishment is very important for the 
use of this grass in sport mixtures with 
turf Perennial ryegrass, and to combine 
excellent turf quality with high seed yield 
is also a challenge,” he explains. “And, as 

with other turf species, these two traits 
are often negatively correlated.”

MEETING DUS STANDARDS
With all the breeding challenges presented 
by P. pratensis – and its large degree of 
variability – it’s not easy for breeders to 
meet the Uniformity and Stability require-
ments for DUS purposes. 

According to van der Aa, varieties 
also have to pass DUS registration and 
because Smooth meadow grass is apom-
ict, the varieties have to be very homo-
geneous. “That requires a lot of selection 
work and single plants are controlled for 
apomixis and uniformity,” he says.

Gyllenberg notes however that insta-
bility in P. pratensis is quite obvious, and 
genetic stability can, for the most part, be 
quickly identified early on in the breeding 
process. 

For his part, Schumann notes that if 
you have a high apomictic type with good 
quality, the variety will be stable. Van der 
Weijde and his team, to test the final vari-
eties for uniformity and stability, exam-
ine 50 plants and advance only those with 
fewer than two off-types.     

Editor’s Note: Part 2 of this article will 
examine breeding P. pratensis for dis-
ease resistance, access to genetics and 
innovation.  

Isolation cages with Poa pratensis. Source: DLF




