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How Pcnn State Strives to Breed 
Ideal Greens Bent 

By H. B. MUSSER 
Assoc. Prof. Experimental Agronomy, Pennsylvania State Co l lege 

TO THE GREAT majority of go l fers to 
a somewhat smaller proportion of 
green-committee members, and to a 

few greenkeepers , Bent grass is s imply 
Bent grass. Similarly, "stolons" is an all 
inclusive term applying to any vegetated 
turf regardless of its pedigree. But a s all 
the initiated know, the Agrostis or Bent 
genus of grasses really consists of a num-
ber of different species , some four or five 
of which are valuable for fine turf produc-
tion. Fewer of us, however realize that 
within each spec ies there are numerous 
varieties or strains which differ from each 
other in many characters that make them 
individually valuable or worthless on a 
green. This i s true whether we are think-
ing in terms of seed or of stolons. 

Strains within a species may differ in 
their external appearance. Thus, the 
fol iage color may vary. Fol iage texture 
may be fine or coarse. Stolons may be 
short with many joints or long with few 
joints, or there may be no stolons at all. 
Or the internal make-up of plants may dif-
fer, caus ing material variat ions in disease 
res is tance , winter hardiness, feeding abil-
ity, etc. It is these relat ively wide differ-
ences between individual strains within 
the spec ies that offer the possibil i t ies of 
improvement over types available at 
present. 

Planning the Attack. 
Sys temat i c isolation of s trains and care-

This is the first authoritative, extensive statement on one of the most important 
tasks undertaken by golf's patient and competent research scientists. 

Turf experts attached to the Pennsylvania State College School of Agriculture and 
Experiment Station are working on the development of a grass that has interesting, 
important possibilities. The assistance of Pennsylvania greenkeepers in this selection 
and testing of bent strains at the experiment station is proving of estimable value, say 
Penn State scientists. 

Although it is too early to report conclusive results from this work, it has impres-
sively demonstrated the practical benefits of close cooperation between laboratory 
science and practical greenkeeping. 
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A section of the propagating rows. White s takes separate individual plants in the rows. 

ful observation of them under known con-
ditions s e e m s to be the quickest and 
eas ies t path to improvement. This is 
called pedigree selection and is practiced 
very general ly by plant breeders. There 
i s nothing mysterious about it. It really 
amounts to a capacity for c lose observa-
tion, attention to detail and a wi l l ingness 
to do a large amount of work with the 
knowledge that only a small part of it may 
be productive of better types. 

In the case of the Bent grasses , two 
paths of se lect ion work are open, namely, 
seed se lect ion and stolon se lect ion. At 
the present t ime our efforts are confined 
largely to the latter method because it is 
very much simpler and more rapid than 
the former. There are so many things 
connected with seed production in this 
genus of grasses which are not definitely 
known that it seemed desirable to get a 
few more landmarks before start ing into 
the seed se lect ion woods. Cross fertil ity 
is one of the stumbling blocks. 

The Bent grasses are highly cross-fertile. 
This being the case, a seed, t h e offspring 
of different parent plants, may have some 
of the characterist ics of both and may not 
produce a plant similar to either. Conse-
quently, a seed selected from a parent 
having certain desirable characters may 
not breed true for those characters . And 
so we are no closer to improvement than 
before the select ion was made. Under 
such condit ions strain deve lopment be-
comes a complicated process; further com-
plicated by the fact that after w e once 
have it we must keep it away from other 

strains or it will become mixed by crossing 
with them. 

Nature May Help or Hinder 
If a digression may be permitted at this 

point, nature does a very thorough job in 
the development of strains from seed in 
the case of cross-fertilized plants. This is 
how she works: Assume a seeding of a 
bulk lot of seed of any of the Bent species 
under any given se t of soil and cl imatic 
conditions. Certain plants will be better 
adapted to those conditions than others. 
In the course of t ime these plants crowd 
out the others and only such plants will 
remain as are very much alike in their 
habi ts and requirements. "Birds of a 
feather flock together." At t imes this may 
be very desirable. Where seedings are 
to be made under conditions similar to 
those under which the seed was produced, 
all well and good. On the other hand if 
there is a wide difference in soil and cli-
matic conditions between the seed produc-
ing area and the area to be seeded trouble 
may result. This may be one reason why 
there is so much diversity of opinion 
among greenkeepers as to the relative 
merits of various brands of seed. It 
would seem that the proper measure of 
the value of seed for any course should 
be not only its purity, viability and cost, 
but its adaptability as wel l to the set of 
condit ions under which it is expected to 
grow. 

Chips Off the Old Block 
While the large amount of variation 

among plants produced from seed is a very 



Figures 1 to 5, to the same scale, show plants from s«ed of the same parent, and are of 
the same age. Fig. 6 is part of the nursery from which selections are made. Note varied 

size and texture despite identical treatment. 

effective bar to rapid progress toward im-
provement by seed selection in the Bent 
grasses , it is the hope and chief tool in 
stolon select ion work. A stolon is a modi-
fled s tem of the parent plant, so constitut-
ed that it can develop a new plant at every 
joint. These new plants, however are sim-
ply vegetat ive continuations of and identi-
cal in characterist ics with, the parent plant. 
Literally, they are chips off the old block. 

Right here is the opportunity for the de-

ve lopment of better strains by stolon selec-
tion. W h e n a new plant develops from a 
seed produced by the cross ing of parent 
plants it may inherit characters from both 
that make it very desirable for turf form-
ing purposes. If, however, we must de-
pend on the seed of this plant to perpetu-
ate these desirable characters there is lit-
tle hope of maintaining them. To produce 
seed our plant must cross wi th some other. 
Consequently, there may be an ent ire ly 
new combination and we have lost the con-
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Flat of young plants grown in the green 
house. This particular flat contains plants 
from 3 lots of seed as indicated by row 

labels. 

centration of the things we want that w e 
had originally. 

On the other hand, when a stolon of our 
plant produces a new plant, that new plant 
has all the characterist ics of old; and so 
we maintain all the good qualit ies of the 
original. This offers the shortest possible 
method of securing and perpetuating im-
proved types by selection. 

8,000 Plants Examined 
In practice, our stolon se lect ion begins 

with the establ ishment of a plant nursery. 
We secure lots of seed from as many dif-
ferent sources as possible. This seed 
comes from seedsmen in various parts of 
the country and from plants in our own 
nursery. In this way we secure types de-
veloped under a wide range of conditions; 
with the added possibility that n e w forms 
will come out in the nursery where so 
many different plants have a chance to 
cross. The seed is planted in flats in the 
greenhouse in February and the plants 
transferred to the field nursery as soon in 
the spring as weather condit ions permit. 
Each plant is g iven an area in the nursery 
of about 4 sq. ft., so that it has ample op-
portunity to spread normally and give 
some idea of its sod-forming ability. By 
choosing at random about 100 plants from 
each lot of seed we can keep down the 
size of the plant nursery to from 2000 to 
3000 plants without running a very great 
risk of miss ing promising types. With a 
nursery l imited to this size there is an 
opportunity to g ive every plant a thorough 
examination to determine its possibil it ies. 
By this plan we have been able to examine 
in a critical way during the past three 
years approximately 8000 individual plants 
of the important species of Bent. Records 
are kept on each plant. 

It is not practicable in an article of this 
sort to go into all the details involved in 
the record making. They cover, however, 
a mass of observat ions including earl iness 

to start in the spring, foliage texture and 
density , apparent disease resistance, color 
retention in the fall, winter hardiness and 
drought resistance. 

The Sheep and the Goats 
The plant nursery is held over to the 

end of the second season after planting. 
The records are then assembled and ex-
amined and se lect ions made of plants 
showing possibilities. We find, of course, 
many plants that appear to be very much 
alike in their general appearance and 
habits. On the other hand, we find many 
different types showing a wide range of 
characters. These variations occur not 
only among plants coming from a bulk 
lot of seed but a l so among plants grown 
from seeds of a s ingle plant. 

This is illustrated very strikingly in the 
accompanying series of photographs. 
These are pictures of five plants approxi-
mately one year old, all of which are sis-
ters. That is, all were grown from seed 
of the same parent plant. The photographs 
were all taken on the same day and on the 
same scale. It is from such widely differ-
ent types as these that the selections are 
made. 

Survival of the Fittest 
Selected plants from the nursery are set 

in a propagating nursery for further obser-
vation and multiplication. At the present 
writ ing w e have approximately 150 selec-
tions growing in short rows in the proga-
gatfcng nursery. This represents selec-
tions over a two-year period from approxi-
mate ly 6000 plants of the several Bent 
species . It happens frequently that weak-
n e s s e s show up in the propagating rows 
that did not appear in the plant nursery. 
Therefore, it is necessary to make a sec-
ond el imination at this point. Roughly, 
be tween 10 and 15 per cent of the plants 
transferred from the plant nursery to the 
propagating rows are discarded. 

As soon as a se lect ion develops sufficient 
stolons it is ready to be given its first 
turf-forming test. This brings us to the 
end of the third season, as a plant spends 
two seasons in the plant nursery and one 
in the propagating row. The select ions 
are laid in blocks of 36 sq. ft. on an area 
that has received soil preparation to make 
it as nearly comparable as possible to con-
ditions on a good green. The area is di-
vided into two sect ions and one plot of 
each se lect ion is laid on each section. 
The entire area is treated alike with re-
gard to general care, clipping, and fertiliz-



Part of the turf test ing nursery. 

ing, but one sect ion is treated for disease 
control while the other is not. In this 
way records are obtained on each select ion 
both with and without disease control. 
Complete records covering all the factors 
that indicate turf quality are kept on 
each select ion in the turf plots. 

The trials in the 36 sq. ft. plots are the 
semi-final t e s t s of the new se lect ions . The 
most drastic el iminations are made here. 
All strains are discarded that do not per-
form at least as well as standard strains 
which are avai lable commercial ly . It 
would seem self-evident that no good is to 
be accomplished by adding to the num-
ber of types now available unless the new 
strain is dist inct ly superior to those al-
ready in use. 

Selection Strains in Practical Test 
Under a conservat ive policy such as this 

a new select ion must indeed show some-
thing before it is g iven consideration as a 
permanent addition to the family. As a re-
sult of se lect ions in the first plant nursery 
started three years ago three strains have 
been isolated that seem to show promise. 
The principal features of these s trains are: 
(1) a high degree of res istance to dis-
ease during the severe epidemic condit ions 
of the past season, (2) a much reduced ten-
dency to the graininess that is the com-
monest crit icism of vegetated turf, and 
(3) a very high cold resistance, which 
means early start ing in the spring and 
color retention la te in the fall. 

These three strains are being multiplied 
at the present t ime for the final tests . 
"The proof of the pudding is in the eating" 
was never so true a s in the cap* of a strain 

of fine turf grass. It i s no good unless it 
can stand the grief of constant wear un-
der actual playing conditions. The Physical 
Education school of the Pennsylvania 
State col lege maintains an 18-hole course 
where as high as 350 rounds of golf are 
played in a single day. This offers an ex-
ceptionally good opportunity to test the 
play res i s tance of new strains. During the 
coming season one or more greens will be 
turfed with the new strains together with 
a standard vegetat ive strain and compara-
ble seeded areas. Until there has been 
an opportunity to observe the performance 
of new se lect ions through a playing season 
we can only hope that we have hit the 
mark. 

Massachusetts to Have Golf Show, 
February 6-13 

OLF PLAYING, operating and mainte-
^ nance equipment is to be exhibited at 
the New England Sportsman's and Motor 
Boat show to be held at Mechanics' Bldg., 
Boston, Feb. 6 to 13. A committee of the 
Massachusetts Golf assn. is in charge of the 
golf end of the exhibition. Price of spaces 
range from $80 to $100. 

The show is run by the same people who 
are promoting the Phi ladelphia Sports-
men's and Motor Boat show, Feb. 20 to 27. 

N E W OFFICIALS' N A M E S 
should be given G O L F D O M immediately 
after elections, to keep our mailing list 
accurate and up-to-date. 




