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INTRODUCTION 

The search  f o r  s u p e r i o r  g r a s s e s  f o r  roads ides  was prompted 
by an inc reas ing  c o s t  of maintaining more m i l e s  of roads ides  on 
res t r ic ted budgets and an inc reas ing  p u b l i c  awareness of environ-  
mental  q u a l i t y .  Roadside mixtures  have evolved o u t  of  a g r i c u l -  
t u r a l  exper iences  where product ion was an a s s e t  u t i l i z e d  i n  t h e  
form of p a s t u r e  or  hay.  

T a l l  fescue (Festuca arundinacea Schreb.)  i s  widely used 
along roads ides  today  l a r g e l y  because of t h e  impetus given by 
t h e  S o i l  Conservation Se rv ice  t o  t h i s  widely adapted,  robus t  
p l a n t .  Redtop (Aqros t i s  a l b a  L . )  i s  f r e q u e n t l y  included i n  road- 
s i d e  mixtures  as a f a s t - s t a r t i n g  g r a s s  adapted t o  w e t  a c id  s o i l s .  
Ryegrasses,  bo th  p e r e n n i a l  (Lolium perenne L.), and annual (Lolium 
mul t i f  lorum L . ) , are commonly included,  p a r t i c u l a r l y  f o r  t h e i r  
e a r l y  emergence and g r e a t  s eed l ing  v igo r .  These g r a s s e s  e x c e l  i n  
quick i n i t i a l  coverage the reby  diminishing o p p o r t u n i t i e s  f o r  loss 
of s o i l  by e ros ion .  With supe r io r  mulching t echn iques  which are 
now widely employed one may ques t ion  t h e  need f o r  such v igo r ,  
p a r t i c u l a r l y  when subsequent mowing needs and appearance a r e  con- 
s ide red .  I n t a c t ,  func t ion ing  mulches of e i t h e r  hay o r  s t raw are 
e a s i l y  found along roads ides  mulched s ix  months p rev ious ly .  

Kentucky b luegras s  (s p r a t e n s i s  L. ) i s  g e n e r a l l y  accepted 
as having b e t t e r  appearance than  t h e  aforementioned s p e c i e s .  This  
g r a s s  i s  commonly included i n  roads ide  mixtures  a s  a smal l  percen- 
t a g e  hoping t h a t  it w i l l  be mani fes t  on t h e  more product ive  s o i l s .  
The f i n e  f e scues ,  p a r t i c u l a r l y  t h e  c reeping  (Festuca rub ra  L.  
subsp. rubra,) ,  and t h e  Chewings (Fes tuca  rub ra  L .  subsp. commutata 
Gaud.) a r e  a l s o  included i n  roads ide  mixtures  w i t h  t h e  a s p i r a t i o n  
t h a t  t hey  might c o n t r i b u t e  where i n f e r t i l e ,  d r y ,  and a c i d  s o i l s  
occur.  Martin and Kaufmann (1970) r epor t ed  t h a t  from mixtures  
of pe renn ia l  r y e g r a s s ,  Kentucky b luegras s ,  and re'd fe scue ,  t h e  
dominant g r a s s  a f t e r  four  y e a r s  was Kentucky b luegras s  on a loamy- 
c l a y  s i t e ,  and red fescue  on a sandy s i t e .  The Kentucky blue- 
g r a s s e s  and f i n e  fescues  a r e  less vigorous components of  most 
roads ide  mixtures ,  and i n  competi t ion w i t h  t a l l e r  s p e c i e s  may be 
unable t o  su rv ive  on most roads ides .  The ryeg ras ses  and r e d t o p  
commonly d isappear  i n  t h e  second year  a f t e r  seeding ,  and t a l l  f e s -  
cue f r e q u e n t l y  becomes t h e  dominant component of t h e  s tand .  

Apparently it mattered l i t t l e  i n  t h e  p a s t  t h a t  t a l l  f e scue  
was more product ive  and r equ i r ed  more f r equen t  mowing t o  ma in ta in  
appearance,  f o r  mowing machines were becoming more e f f i c i e n t .  A s  
road systems expanded, and r i g h t s  of way widened ( a  p r e s e n t  aver-  
age of  25-30 a c r e s  of g r a s s  pe r  m i l e  of i n t e r s t a t e  highway),  t h e  
cost of mowing g r a s s  became a l a r g e  f a c t o r  i n  road maintenance. 
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When r o a d s i d e s  w e r e  l e f t  unmowed because of budgetary restric- 
t i o n s ,  the u n s i g h t l i n e s s  of  p roduc t ive  g r a s s e s  and t h e i r  seed- 
s t a l k s  could be recognized a s  a major nega t ive  f e a t u r e  of  t h e  
landscape.  

According t o  a survey made by Ho t t ens t e in  (1969) ,  species 
w e r e  g e n e r a l l y  s p e c i f i e d  i n  mixtures  of g r a s s e s  f o r  roads ides ,  
b u t  c u l t i v a r s  w e r e  seldom s p e c i f i e d .  Kentucky 31 t a l l  fescue  
was t h e  c u l t i v a r  most f r e q u e n t l y  mentioned i n  the mixtures .  When 
no c u l t i v a r  i s  des igna ted  t h e  n a t u r a l  i n c l i n a t i o n  i s  t o  use  common 
t y p e s ,  f o r  t h e s e  a r e  u s u a l l y  cheaper t h a n  named c u l t i v a r s .  With 
t h e  i n c r e a s e  i n  numbers of  named c u l t i v a r s  of t u r f g r a s s e s  a v a i l -  
a b l e ,  t h e  l i k e l i h o o d  of "common" seed being some named c u l t i v a r  
t h a t  has  f a i l ed  t o  m e e t  c e r t i f i c a t i o n  requirements  i s  inc reas ing .  
Thus d i f f e r e n c e s  between l o t s  of seed of "common" of any one - 
s p e c i e s  may become i n c r e a s i n g l y  v a r i a b l e .  

Es tab l i shment  of t h e  more product ive  or hay-type species 
occurs  through v i a b l e  g r a s s  seed i n  t h e  hay mulch app l i ed  over  
t h e  g r a s s  seeding.  These f r e q u e n t l y  inc lude  orchardgrass  (Dac ty l i s  
qlomerata  L . ) ,  t imothy (Phleum p r a t e n s e  L.), bromegrass (Bromus 
inermis  Leyss . )  and reed  canarygrass  ( P h a l a r i s  arundinacea L.). 
Unlike legumes and broad-leaf weeds t h a t  can be c o n t r o l l e d  with 
s e l e c t i v e  h e r b i c i d e s ,  t h e s e  g r a s s e s  cannot  be removed wi th  such 
agen t s .  The hay-type s p e c i e s  vo lun tee r ing  from seed i n  hay mulches 
may dominate c e r t a i n  a r e a s ,  o f t e n  a s  d i s t i n c t i v e  pa tches .  

The less product ive ,  f i n e r  t ype  t u r f g r a s s e s  should be more 
a t t r a c t i v e ,  r e q u i r e  less mowing f o r  roads ide  maintenance, and look 
b e t t e r  i f  unmowed. Boeker (1969) poin ted  o u t  t h e  advantages of 
low-growing g r a s s e s  a long  roads ides  i n  Germany. H e  a l s o  i n d i c a t e d  
t h e  inappropr i a t eness  of complex mixtures  inc luding  coa r se  g r a s s e s  
and he rbs .  Mixtures of 3 o r  4 s p e c i e s ,  Aqros t i s  t e n i u s ,  Festuca 
ovina,  Fes tuca  rub ra ,  and Pea p r a t e n s i s ,  should' s u f f i c e .  Langvad 
(1969) i n d i c a t e d  t h a t  t h e  a e s t h e t i c  func t ion  of g r a s s  must be 
considered i n  a d d i t i o n  t o  t h e  e ros ion  c o n t r o l  a spec t  and the vehic-  
u l a r  s a f e t y  f e a t u r e .  Hence seed of t a l l ,  coarse  g r a s s e s  used i n  
Sweden u n t i l  1963 w e r e  rep laced  i n  subsequent mixtures  wi th  lower 
growing g r a s s e s .  White and Smithberg (1972) i n  Minnesota concur 
t h a t  K-31 t a l l  fescue ,  p e r e n n i a l  ryeg ras s ,  and mixtures  of these 
and r e d t o p  could no t  be recommended f o r  gene ra l  use  along roads ides .  
Seve ra l  red  fescues  and mixtures  wi th  c e r t a i n  low-requirement Ken- 
tucky b luegras s  v a r i e t i e s  w e r e  acceptab le .  

OBJECTIVES 

The p r a c t i c a l  o b j e c t i v e  i n  eva lua t ing  g r a s s  v a r i e t i e s  f o r  
roads ides  should be t o  develop mixtures  t h a t  w i l l  p rovide  t h e  
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b e s t  appearance f o r  the most months of t h e  year  w i t h  the l e a s t  
mowing maintenance, and s t i l l  provide s u f f i c i e n t  c e r t a i n t y  of 
es tab l i shment  over  v a r i a b l e  s i t u a t i o n s .  I n  a d d i t i o n ,  t h e s e  g r a s s e s  
should be s e r v i c e a b l e  wi th  regard  t o  e ros ion  c o n t r o l ,  weed exclu-  
s i o n ,  and support  f o r  v e h i c l e s  leav ing  t h e  pavement. They should 
be t o l e r a n t  of roads ide  environments, and not  c o n s t i t u t e  a hazard 
by way of o b s t r u c t i n g  v i s i o n ,  causing snow t o  be depos i ted  on roads 
o r  burning r e a d i l y .  

METHODS 

Grasses  c u r r e n t l y  s p e c i f i e d  f o r  roads ides  i n  N e w  J e r s e y  were 
compared wi th  commercially a v a i l a b l e  g r a s s  v a r i e t i e s ,  p l a n t  i n t r o -  
duc t ions ,  experimental  seed of va r ious  sources ,  and more r e c e n t l y ,  
seed of our own development. Over a thousand g r a s s  v a r i e t i e s  o r  
s t r a i n s  of 36 s p e c i e s  were sown i n  4-square-yard (3.3m2) p l o t s ,  
r e p l i c a t e d  four  t i m e s ,  which inc luding  mixtur’es t o t a l e d  6,472 
p l o t s  along e i g h t  newly cons t ruc ted  roads ides  throughout  N e w  Jer- 
sey ,  and a t  t h r e e  Experiment S t a t i o n  s i tes  over  f i v e  yea r s .  Estab- 
l ishment  cond i t ions  were according t o  N e w  J e r s e y  Department of  
T ranspor t a t ion  s p e c i f i c a t i o n s  except  t h a t  r a t e  of  seeding was a t  
40 lb s / ac re  (44 K/ha) r a t h e r  than  t h e  s tandard 100 lbs /acre  ( 1 1 2  
K/ha), and no legumes w e r e  added. Legumes, under c e r t a i n  condi- 
t i o n s ,  can dominate g r a s s e s ,  thereby  making comparisons of grasses 
unce r t a in .  P l o t s  a long roads ides  were mulched wi th  seed-free hay. 
Other p l o t s  w e r e  unmulched. Management w a s  minimal i n  t h e  f i r s t  
y e a r s ,  b u t  i n  l a t e r  tes ts  s i n g l e  ni t rogenous topdres s ings  w e r e  
appl ied  t o  h a s t e n  t h e  t r a n s i t i o n  from t h e  seed l ing  s t a g e  t o  a 
m a t u r e  sod f o r  c r i t i c a l  eva lua t ion .  Data were analyzed s t a t i s t i -  
c a l l y ,  and l e a s t  s i g n i f i c a n t  d i f f e r e n c e  (LSD) v a l u e s  w e r e  computed 
when j u s t i f i e d .  

S o i l s  of roads ide  l o c a t i o n s  where g r a s s  s t u d i e s  were conducted 
were sampled t o  determine s o i l  a c i d i t y ,  n u t r i e n t  a v a i l a b i l i t y  and 
t e x t u r e .  N u t r i e n t  a v a i l a b i l i t y  a t  t h e  si tes a r e  given i n  Table 1 
be fo re  and a f t e r  t h e  a p p l i c a t i o n  of l i m e  and f e r t i l i z e r  a t  most 
l o c a t i o n s .  Roadside s i tes  w e r e  r e l a t i v e l y  l e v e l  and uniform a r e a s  
t h a t  had rece ived  fou r  inches  (10  c m )  of t o p s o i l  as i s  s p e c i f i e d  
by t h e  NJDOT.  S o i l  t es t s  i n d i c a t e  t h a t  t h e  t o p s o i l s  compared favor-  
a b l y  with those  of a g r i c u l t u r a l  a r e a s ,  Adelphia,  Cranbury and B e l l e  
Meade, e tc . ,  except  w i t h  r e s p e c t  t o  l o w  potassium i n  s e v e r a l  road- 
s i d e  l o c a t i o n s  (See Table 1). One d i f f i c u l t y  i n  s o i l  sampling a t  
va r ious  roads ides  i s  t h e  o v e r l y  hard compact n a t u r e  of the sub-so i l  
which may be impenetrable  wi th  a s o i l  sampling tube .  Such compac- 
t i o n  i n h i b i t s  p e r c o l a t i o n  of  water  ( thereby  i n c r e a s i n g  r u n o f f )  and 
r o o t  development and t h u s  may lead  t o  f a i l u r e  of g r a s s e s  dur ing  
stress pe r iods .  



Table  1. S o i l  t e s t  d a t a  from s o i l s  invo lv ing  r o a d s i d e  g r a s s  s t u d i e s .  

Pounds/acre a v a i l a b l e  
TEXTURE LOCATION DATE pH Mq P K TREATMENT 

A l l e n t o w n ,  R t .  195 
Stanhope, Rt.80 
Fai r lawn,  R t .  208 
Al len town ,  R t .  195 
Stanhope,  R t .  80 
Fai r lawn,  R t .  208 
M i l l v i l l e ,  R t .  55 

Holmson, R t .  195 
II II 

I 1  I 1  

I 1  I 1  

Redtop topsoi l  

Redtop sub- so i l  
Holmson,Rt. 195 

Route 18 ext .  
I 1  I 1  

A q r i c u l t u r a l  S o i l s  
Adelphia ,  G r .  Reg. 

II 21s 
HM Rd, 

I 1  F o r t r e s s  

pH t es t  

I 1  

II 

Cranbury pH pots 
B e l l e  Meade pH pots 
Center ton ,  Fescues 

9/28/70 
9/2 2/7 0 

10/6/70 
1 O/ 28 /7 4 
7/9/74 
7/9/74 
8/2 3/7 1 

9/16/7 1 
10/28/74 
10/28/74 

10/28/74 

10/28/74 
10/23/73 
6/6/74 

11/11/7 3 
11/11/73 
11/11/73 
11/11/73 
1/18/74 
1/18/74 
1/18/74 
10/17/7 2 

5.9 
6.9 
5.6 
6.2 
6.7 
6.5 
7.4 

4 9  
6.3 
5.1 

4.9 

4.7 
5.1 
6.0 

5.4 
5.5 
5.3 
5.4 
5.3 
5.4 
5.3 
5.6 

300+ 
300+ 
14 0 
300+ 
159 
90 

284 

180 
300+ 
300+ 

268 

151 
152 
535 

14 0 
202 
270 
160 
152 
118 
232 
48 

17 8 
4u 
34 

276 
290 
174 
34 

13U 
116 
31 

32 

21 
40 
70 

68 
17 6 
66 
42 
58 

300 
34 

116 

186 
78 

111 
215 
34 
48 
30 

210 
194 
189 

157 

100 
153 
117 

135 
2 28 
129 
114 
24 6 
37 5 
228 
54 

None 

f e r t i l i z e d  & l imed 
I 1  I 1  

I 1  I 1  

I 1  I 1  

None 
f e r t i l i z e r  + l i m e  

None 
f e r t i l i z e d  & l imed 

f e r t i l i z e d  & l imed 
I I  I 1  

II II 

I 1  I 1  

f l  II 

I 1  I 1  

II I 1  

Sandy loam 
Sandy loam 
Loam 
Sandy loam 
Sandy loam 
Loam 
Sand (96%) 

Sandy loam 
Sandy loam 
Sandy loam 

Sandy loam 

Sandy loam 
Loamy sand 

Sandy loam 
Sandy loam 
Sandy loam 
Sandy loam 
Sandy loam 
Loam 
Sandy loam 

I 

IP 

I 
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Comparisons of mowed vs.  unmowed grasses  were i n i t i a t e d  a t  
Adelphia i n  1970. 
s ing le  e a r l y  f a l l  mowing on spr ing appearance and subsequent devel- 
opment i n  terms of recovery from dormancy, degree of stemminess 
and smothering. 
and raked clean. The remaining th ree  r ep l i ca t ions  were l e f t  unmowed. 

The objec t ive  was t o  determine the  e f f e c t  of a 

Three r e p l i c a t i o n s  were mowed i n  e a r l y  f a l l  1971,  

Additional t e s t i n g  was conducted under in tens ive  t u r f  manage- 

The 
ment  a t  Adelphia and New Brunswick. 
weekly mowing and f a l l  and spr ing appl ica t ions  of f e r t i l i z e r .  
purpose was t o  evaluate  commercial f i n e  fescue c u l t i v a r s  and pro- 
g e n i e s  of selected f i n e  fescues.  

These tes t s  received twice 

P lan ts  with good seed production, disease r e s i s t a n c e ,  and 
other  des i r ab le  agronomic a t t r i b u t e s  were r ecu r ren t ly  selected 
for  f ive  generations.  Clonal evaluat ions were made of these  selec- 
t i o n s  and open pol l ina ted  seed progeny were evaluated i n  both mini- 
mum maintenance and i n  mowed p l o t s .  Over 19,000 such p l a n t s  w e r e  
screened i n  the greenhouse and f i e l d  with an add i t iona l  6 ,000  p l an t s  
involved i n  t he  production of breeder ' s  seed of the  newly developed 
c u l t i v a r s  'For t ress  ' (spreading fescue) and "Banner' (Chewings fes- 
c u e ) .  

A p a r a l l e l  e f f o r t  was made t o  c l a r i f y  the  breeding i n t e r r e l a -  
t ionships  of f i n e  fescues.  F i n e  fescue clones and commercial 
c u l t i v a r s  were character ized morphologically from spaced p l an t s  
i n  the  nursery i n  1970 and 1971. Charac t e r i s t i c s  observed (Schmit 
1973)  included leaf  morphology, rhizome development and chromosome 
number. Date of an thes is ,  peak pol len  production and t i m e  of day 
when pol len  was shed w e r e  also determined. 

RESULTS AND DISCUSSION 

Preliminary evaluat ion of qrasses  and mixtures f o r  roadsides.  

Several  commercially ava i l ab le  grasses  were sown alone, i n  
simple and complex mixtures a t  Adelphia i n  1968 (See Tables 2 and 
3 ) .  These included spec ies  such a s  t a l l  fescue, perennia l  rye- 
grass ,  redtop and Canada bluegrass.  These grasses alone and i n  
mixtures proved i n f e r i o r  i n  t u r f  qua l i ty ,  because of stemminess, 
o r  conspicuous seeds ta lks ,  coarse and/or poor colored fo l i age ,  and 
low stand dens i ty  when compared t o  p l o t s  of Kentucky bluegrass and 
f i n e  fescue sown separa te ly  o r  combined. LSD ( l e a s t  s i g n i f i c a n t  
d i f fe rence)  values a t  t h e  1 and 5% p robab i l i t y  l e v e l s  serve a s  
guides for  r e a l  d i f fe rences  between means of e n t r i e s .  Mixtures 
containing K - 3 1  t a l l  fescue appeared t o  be dominated by t h i s  grass  
which, on a productive s i te ,  f requent ly  increased i n  percent com- 
pos i t ion  and ra ted  s imi l a r  t o  pure stands of it. Redtop and Canada 



TABLE 2. Q u a l i t y  r a t ings  of g r a s s e s  and m i x t u r e s  by o b s e r v e r  A and B a t  an e a r l y  dormant 
s t a g e  and a t  a l a t e r  a c t i v e  growth s t a g e  - 1970. 

Q u a l i t y  Q u a l i t y  Q u a l i t y  Q u a l i t y  
Rat ing  A Ra t ing  B Ra t ing  A Ra t ing  B 

A p r i l  8 A p r i l  8 June  3 June  3 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
12 .  
13. 
1.4 . 
15. 
16. 
17. 
18. 
19. 
20. 

K31 + Pennlawn 5 .1  
K 3 1  + Pennlawn + Linn 4.8 
K 3 1  + Pennlawn + Linn + N e w p o r t  6.1 

K 3 1  + Pennl ,  + Linn + N e w p .  + R t  + Can.B1. 5.8 

Pennlawn + Kenblue 8.2 
Pennlawn + Manhattan 4.6 
Pennlawn + Linn 4.2 
Kenblue + Manhattan 6.9 
Kenblue + Manhattan + Pennlawn 7.2 
K31 t a l l  f e s c u e  5.0 
Pennlawn 6.7 
L i n n  3.6 
N e w p o r t  8.3 
Kenblue 8.7 
Redtop 5.4 
Canada b l u e  5.7 
Manhattan 3.4 
Kenblue + Manhattan + whi te  clover 6.9 

K31 + Pennlawn + Linn + Newp.  + Redtop 5.7 

Pennlawn + Newport 7.9 

* LSD @ 5% = 
LSD Q 1% = 

6.1 
5.8 
6.7 
6.3 
6.6 
7.7 
7.8 
6.3 
5.9 
7.4 
7.4 
5.9 
7.2 
5.2 
7.9 
8.1 
6.2 
6.3 
5.1  
7.4 

3.9 
4.1 
4.0 
4.3 
4.3 
5.3 
6.1 
5.6 
5 .1  
6.5 
6.8 
4.0 
5.3 
3.3 
5.3 
7.0 
5.5 
4.4 
4.4 
6.8 

5.6 
5 -4 
5.7 
6.3 
5.7 
6.6 
7.0 
6.2 
6.2 
6.7 I 
7.1 Q\ 

5.8 I 
6.3 
5.1 
6.8 
6.6 
6.7 
6.5 
5.9 
7.4 

0.7 0.6 0.6 0.9 
0.9 0.8 0.8 1.1 

Q u a l i t y  r a t i n g s  9 = b e s t  1 = p o o r e s t  

s i g n i f i c a n t  a t  the 5 or 1% l e v e l  of p r o b a b i l i t y .  
*Di f f e rences  between means t h a t  exceed t h e  LSD ( l e a s t  s i g n i f i c a n t  d i f f e r e n c e )  v a l u e s  are 
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Table 3. Estimate of species composition of mixtures as related to 
nitrogen fertilizer treatments. Plots were two years old. 

NITROGEN RATE/LBS./A 
MIXTURES 0 25 50 

1. K-31 tall fescue (50) 
Pennlawn red fescue (50) 

2. K-31 tall fescue (33) 
Pennlawn red fescue (33) 
Linn ryegrass (33) 

3. K-31 (25) 
Pennlawn (25) 
Linn (25) 
Newpor t ( 2 5 ) 

4. K-31 (20) 
Pennlawn (20) 
Linn (20) 
Newport (20) 
Redtop (20) 

5. K - 3 1  (17) 
Pennlawn (17 ) 
Linn (17) 
Newport (17) 
Redtop (17) 
Canada Bluegrass (17) 

6. Pennlawn (50) 
Newport (50) 

7. Pennlawn (50) 
Kenblue (50) 

8. Pennlawn (50) 
Manhattan (50) 

9. Pennlawn -(50) 
Linn (50) 

10. Kenblue (33) 
Manhattan (33) 
Pennlawn (33) 

5 3% 
48 

46 
40 
14 

45 
38 
8 
10 

39 
18 
8 
3 

33 

34 
19 
8 
4 
36 
0 

58 
18 

90 
10 

90 
10 

90 
10 

90 
3 
8 

5 5% 
45 

55 
38 
8 

40 
21 
4 
28 

54 
18 
5 
8 
16 

55 
4 
6 
20 
15 
0 

63 
38 

85 
8 

85 
8 

68 
15 

100 
0 
0 

6 3’% 
38 

60 
33 
5 

48 
23 
8 
23 

53 
5 
8 
25 
0 

53 
2 
8 
38 
0 
0 

50 
50 

84 
14 

84 
14 

60 
40 

95 
0 
5 
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Table 3. (continued) 

NITROGEN RATE/LBS ./A 
MIXTURES 0 25 50 

11. Newport (33) 
Manhattan (33) 
Pennlawn (33) 

12. Kenblue (33) 
Manhattan (33) 
White Clover (33) 

10% 6 0% 8 3% 
6 1 0 

82 40 15 

91 99 99 
9 1 1 
0 0 0 

1. Values represent the mean of four replications. 

2. ( ) parenthesis represent percent composition of original mixture. 
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bluegrasses pe r s i s t ed  a s  pure p l o t s ,  but eventual ly  disappeared 
from mixtures with t a l l  fescue. They appeared acceptable only 
temporarily i n  t he  spr ing,  p r i o r  t o  seedstalk formation. 

Perennial  ryegrass v a r i e t i e s  such a s  Linn  and Manhattan proved 
shor t  l ived  i n  p l o t s  and mixtures. Generally t h i s  species  proved 
t o  be overly competitive i n i t i a l l y ,  was reduced markedly i n  t h e  
second season (see Table 3 ) ,  and was found only as  t r a c e s  i n  t h e  
t h i r d  season. Even the w e l l  adapted v a r i e t y  Manhattan disappeared 
a f t e r  two or  t h ree  years when unmowed a t  low f e r t i l i t y .  Without 
mowing, t h e  ryegrasses w e r e  extensively damaged by anthracnose 
(Collelotricum sraminicolum Ces. ( W i l s . )  which accumulates t o  
l e t h a l  l e v e l s  on t h e  fo l iage .  

Inclusion of redtop i n  mixtures reduced t h e  K - 3 1  component 
somewhat a t  zero ni t rogen (see Table 3, mixtures 4 and 5 ) .  With 
successive appl ica t ions  of nitrogen, t h e  Kentucky bluegrass com- 
ponent was increased a t  t he  expense of the  redtop. Canada blue- 
grass  was crowded ou t  of t h e  mixture by the  second season. Penn- 
lawn fescue dominated Kenblue a t  a l l  N l eve l s  and over Newport a t  
low nitrogen. Kenblue proved a t t r a c t i v e  alone and i n  combination 
with Pennlawn. When Manhattan ryegrass  was included i n  the  mixture 
Kenblue or  Newport dominated Pennlawn i n  t h e  second season. Newport 
proved less competitive i n  such mixtures a t  low f e r t i l i t y .  

From t h i s  study it was concluded t h a t  Kenblue (a common-type 
Kentucky bluegrass)  and fescues such a s  Pennlawn provided the  most 
s t a b l e  cover with the  bes t  appearance when sown alone and/or i n  
simple mixtures. 

Roadside T e s t s  

These e a r l y  observations w e r e  confirmed when t e s t  p l o t s  of 
spec ies ,  v a r i e t i e s ,  and combinations t h a t  a r e  present ly  used o r  
might be considered fo r  roadside mixtures w e r e  es tab l i shed  under 
conditions simulating roadsides.  These were r a t ed  fo r  q u a l i t y  a t  
various seasons. Q u a l i t y  incorporated completeness of s o i l  cover 
and uniformity i n :  color ,  t ex tu re ,  and i n  topography (mic ro re l i e f ) .  
The da ta  i n  Table 2 are  t y p i c a l  of many observations ind ica t ing  
t h a t  addi t ions  t o  the  vigorous, dominating, widely used K-31 t a l l  
fescue made r e l a t i v e l y  s l i g h t  changes i n  qua l i t y  r a t i n g s ;  such 
p l o t s  s t i l l  looked l i k e  t a l l  fescue. 

Along many N e w  Je rsey  roadsides good stands of t a l l  fescue 
a r e  found where growing condi t ions a r e  favorable;  p a r t i c u l a r l y  a t  
t h e  t o e  of a bank or  a t  o r i g i n a l  grade a t  t h e  top  of a cu t .  On 
the  face of s teep  banks t a l l  fescue i s  frequent ly  sparse  o r  missing. 
H e r e  f i n e  fescues t y p i c a l l y  provided most of t h e  cover. Such a 
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slope may revea l  spots  of bare  s o i l  due t o  loss of o ther  species  
from t h e  mixture, and the f a i l u r e  of remaining p l a n t s  i n  spread. 

A t r i a l  of s i x  commercial v a r i e t i e s  of t a l l  fescue under low 
i n t e n s i t y  management f a i l e d  t o  show r e a l  d i f fe rences  between var ie -  
t i e s  of t h i s  species .  This gave impetus t o  concentrating research 
a t t e n t i o n  on f i n e  grasses  l i k e  those t h a t  p e r s i s t  along old road- 
sides. 

Subsequently, a series of 36 grasses ,  including simple mixtures, 
w e r e  sown a t  four roadside loca t ions .  E n t r i e s  w e r e  p r imar i ly  com- 
mercial  mater ia l s  but included experimental low growing turf- type 
Kentucky bluegrasses (a p r a t e n s i s  L. ) . These w e r e  included cour- 
t e s y  of D r .  C. R.  Funk of Rutgers University.  S i t e s  ranged from a 
productive s o i l  a t  t h e  Allentown interchange t o  a p a r t i c u l a r l y  
i n f e r t i l e  droughty roadside near M i l l v i l l e  i n  southern N e w  Jersey 
a s  shown by s o i l  t es t  r e s u l t s  (Table 1). A t  t h e  M i l l v i l l e  s i te ,  
none of t h e  e n t r i e s  indicated i n  Table 4 fared w e l l .  A t  t h e  pro- 
duct ive s i te  a t  Allentown even t h e  low growing Kentucky bluegrasses 
es tab l i shed  and covered t h e  s o i l  adequately. On less productive 
s i tes ,  such as Stanhope, emergence and i n i t i a l  establishment of 
turf- type Kentucky bluegrasses was barely adequate, and complete 
s o i l  coverage never mater ia l ized even with fu r the r  f e r t i l i z a t i o n .  
The common type Kentucky bluegrasses such a s  Kenblue, Arboretum 
and a Minnesota s t r a i n  es tab l i shed  quicker, and coverage was more 
complete than with tur f - types ,  a s  indicated i n  Table 4 .  While t h e  
perennial  ryegrasses began with g rea t  vigor ,  p l a n t s  a t  a l l  loca t ions  
died by the  second year under no-mow management. The f i n e  fescues,  
e i t h e r  alone, o r  i n  mixtures provided b e t t e r  coverage a t  a l l  s i t e s  
f o r  t h e  durat ion of the t r i a l s .  The two t a l l  fescues es tab l i shed  
w e l l  enough, but  thinned t o  individual  clumps and w e r e  r a t ed  r a t h e r  
low i n  q u a l i t y  eventual ly .  The t a l l  fescues f a i l e d  completely on 
t h e  poorest  s i te.  The one hard fescue (F. l o n g i f o l i a  T h u i l l . ) ,  
C-26 was slow t o  e s t a b l i s h ,  bu t  eventual ly  provided the  h ighes t  - 

q u a l i t y  cover i n  most r a t i n g s .  

With t i m e ,  most e n t r i e s  w e r e  r a t ed  lower i n  qua l i t y .  This 
was more ser ious  fo r  the turf- types than t h e  common types of Ken- 
tucky bluegrasses.  Deter iora t ion  with t i m e  occurred among t h e  com- 
mercial ly  ava i lab le  fescues a l so ,  but t he  hard fescue,  C-26 re- 
ta ined  qua l i ty  b e t t e r  than any other  en t ry  i n  t h e  t e s t .  
s t a n d  of the  mixtures was genera l ly  dominated by t h e  fescue com- 
ponent. 

The f i n a l  

The Stanhope s i t e  cons i s t s  of a sandy subso i l  with 2 t o  6 
inches ( 5  t o  1 5  cm) of loamy t o p s o i l  added. I n i t i a l  e s t ab l i sh -  
ment was good, but d e t e r i o r a t i o n  of stand with t i m e  was notice- 
able .  Approximately two years  a f t e r  seeding, h a l f  of each p l o t  



Table 4. Quality ratings of 36 grass entries at four roadside locations. 

Location Allentown Fairlawn Fairlawn Millville Millville Stanhope Stanhope Stanhope Stanhope Stanhope 
Sown 9/17/70 9/30/70 9/30/70 9/26/71 9/26/71 9/23/70 9/23/70 9/23/7&9/23/70 9/23/7oL/ 
Rated 6/8/7 2 6/16/72 6/18/74 3/26/72 10/18/7 2 6/28/72 5/29/73 5/29/73 6/18/74 6/18/74 
Turf-type 
K y .  blueqrass 

Newport 5.7 5.2 2.5 3.0 1.0 6.2 3.0 4.0 1.7 2.5 
Fylking 6.7 7.0 3.0 1.2 1.5 5.7 3.0 4.0 1.0 1.7 
Nugget 7.7 5.0 2.7 2.2 1.2 5.5 2.0 2.7 1.0 1.5 
P- 114 6.5 4.0 1.5 0.5 0.7 4.5 2.0 3.0 1.2 1.7 
P-69 5.5 4.7 2.7 1.7 1.5 4.0 1.7 2.5 0.7 0.7 
P-107 5.7 5.5 2.0 1.7 1.0 5.5 2.2 3.2 1.0 1.5 
P-113 5.7 5.5 1.7 0.2 0.0 4.5 1.7 3.2 1.0 1.7 
P-77 6.7 4.5 2.5 0.5 0.0 4.0 2.0 2.7 1.5 2.0 ' 
P-7 2 6.0 3.7 1.7 0.7 0.7 4.2 1.5 2.5 0, 5 1.0 ; 
P-123 5.5 5.7 1.7 2.2 1.0 4.7 1.7 2.7 1.2 1.5 , 

Mer ion 7.& 6.2 2.5 2.2 2.2 4.5 2.7 3.7 1.5 2.0 

P-84 6.0 6.5 2.5 1.0 1.5 4.7 2.0 2.7 1.2 1.5 
P-57 5.5 5.7 2.7 0.7 0.0 5.0 2.2 4.0 1.0 1.5 
P- 29 7.0 6.5 3.0 2.2 1.0 4.7 2.5 3.5 1.0 1.2 
P-106 6.7 5.0 2.2 0.7 0.0 5.2 2.5 3.0 1.2 1.7 

Common-type 
K y .  blueqrass 
K e n  b 1 ue 6.5 6.0 3.5 2.2 2.0 7.0 3.7 4.5 3.5 4.2 
Arboretum 8.2 6.0 3.2 3.2 1.5 6.0 3.5 5.0 3.0 3.7 
Minnesota 8.2 5.2 4.2 3.5 1.2 5.5 3.0 4.5 3.0 3.5 

Creeping 
fescue 
Pennlawn 
Ruby 
Go1 f rood 

5.5 
6.0 
7.0 

5.2 3.2 
6.2 2.7 
6.0 2.7 

1.0 1.5 7.7 4.0 4.5 3.0 3.5 
2.5 1.5 8.0 3.7 4.7 2.2 3.2 
0.7 0.2 6.2 2.7 3.0 0.7 1.5 



Table 4 (cont inued)  

Location Allentown Fairlawn Fairlawn Mi l lv i l l e  M i l l v i l l e  Stanhope Stanhope Stanhope Stanhope Stanhope 
Sown 9/17/70 9/30/70 9/30/70 9/26/71 9/26/71 9/23/70 9/23/70 9/23/7&9/23/70 9/23/70y 
Rated 6/8/7 2 6/16/72 6/16/74 3/26/72 10/18/72 6/28/72 5/29/73 5/29/73 6/18/74 6/18/74 
Chewings 
fescue 
High l igh t  6.2 5.2 3.7 3.5 3.5 8.0 3.7 5.7 3.0 4.2 
Jamestown 5.7 3.0 3.0 1.0 2.0 4.0 2.5 3.5 2.2 3.0 
Wintergreen 7.0 5.0 3.7 2.5 2.5 7.5 3.0 5.0 2.2 3.0 
F t  .McHenry 8.0 6.2 4 -5 3.5 3.2 8.0 4 .O 6.0 3.2 4.7 

Hard fescue 
C-26 7.2 8.0 6.5 2.0 3.2 6.7 4.0 6.7 5.5 6.5 

T a l l  fescue 
K-31 4.7 5.0 4.2 0.0 0.2 5.2 2.5 3.5 3.0 3.7 , 
K e n w e l l  4.2 4.2 3.2 1.5 0.7 4.7 2.2 3.2 2.7 3.2 ~ 

N 

Per enn i a1 I 

ryeq ras s  
Linn 0.5 0.7 2.5 1.0 0.7 2.0 0.0 0.0 1.0 1.0 
Manhattan 1.5 4.0 2.2 3.5 1.0 3.0 0.0 0.0 0.7 1.0 
Pennf i n e  3.0 3.0 1.7 3.5 1.2 3.0 0.0 0.0 1.5 2.0 

Mixtures 
K e  nb+Ruby 6.5 5.2 3.5 2.5 2.2 8.0 3.7 5.2 3.2 3.5 
Fylk+Ruby 5.5 7.0 3.5 2.2 2.0 7.0 3.2 4.5 2.0 3.0 
Kenb+Ruby+Man. 5.7 6.2 4.5 3.5 0.7 5.7 3.2 4.5 2.5 3.2 
Fylk+Ru+Man . 6.0 5.2 3.5 3.5 2.0 5.7 3.0 3.7 2.5 3.0 
New+High+Linn 6.2 6.0 3.5 2.5 3.2 6.5 3.5 4.7 3.5 3.7 

*LSD Q 5% 2.1 1.9 1.3 1.5 1.2 1.3 1.1 1.0 1.1 1.3 
1% 2.9 2.6 1.7 2.0 1.6 1.8 1.5 1.4 1.5 1.8 I 1  

L/ 
2~’ Rated on 0-9 s c a l e .  9 = best t u r f .  
*Di f f e rences  between means t h a t  exceed t h e  LSD ( l e a s e  s i g n i f i c a n t  d i f f e r e n c e )  va lues  are s i g n i f i c a n t  

This h a l f  of plots f e r t i l i z e d  10/17/72 

a t  t h e  5 o r  1% l e v e l - o f  p r o b a b i l i t y .  
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was f e r t i l i z e d  wi th  500 lbs/A (550 kg/ha)  of 10-6-4. The improve- 
ment p e r s i s t e d  i n t o  t h e  fol lowing sp r ing  and was s t i l l  d e t e c t a b l e  
on most g r a s s e s  a t  l a s t  observa t ion ,  2 1  months a f t e r  a p p l i c a t i o n .  

I n  a supplemental  v a r i e t y  t r i a l  on t h e  sandy s o i l  a t  M i l l -  
v i l l e  s e v e r a l  f i n e  fescues  improved wi th  t i m e .  Data ind ica t ed  
t h a t  'Banner '  Chewings fescue ,  ( E .  rub ra  subsp. commutata Gaud.),  
' F o r t r e s s '  spreading fescue ,  and K-114 s h e e p ' s  fescue  ( E .  ovina L . )  
were among t h e  b e t t e r  e n t r i e s  i n i t i a l l y  and continued t o  improve 
t h e i r  ground cover w i t h  f i n e  f o l i a g e  r e l a t i v e l y  free of u n s i g h t l y  
seedstalks.  

Frequent ly  poor g r a s s  performance along roads ides  may be 
a t t r i b u t e d ,  i n  part, t o  s o i l  cond i t ions  t h a t  might be amended. 
A t  M i l l v i l l e ,  on s o i l  t h a t  was 96% sand, the problem was p r i m a r i l y  
one of e s t a b l i s h i n g  a s tand  on s o i l  w i th  a low moisture-holding 
capac i ty .  B e t t e r  e s t ab l i shmen t  of g r a s s e s  w a s  ob ta ined  a t  t h i s  
l o c a t i o n  i n  supplemental  p l o t s  amended w i t h  2 inches  ( 5  cm) of 
s i l t y  c l a y  t i l l e d  i n t o  t h e  s u r f a c e  s o i l .  I n t e n s e  graz ing  of  the 
s m a l l  p l o t s  of  s u p e r i o r  vege ta t ion  ( i n  c o n t r a s t  w i t h  surrounding 
p i n e  bar rens  v e g e t a t i o n )  by r a b b i t s  f u r t h e r  l i m i t e d  g r a s s  devel-  
opment. 

Mixtures of g r a s s e s  a t  the roads ide  l o c a t i o n s  confirmed the 
f ind ing  of t h e  mixture  management s tudy  a t  Adelphia. The p e r e n n i a l  
ryeg ras s  components, L inn  and Manhattan, proved u n s i g h t l y  upon 
matura t ion ,  competed seve re ly  wi th  a s s o c i a t e d  g r a s s e s  under no mow 
management, and l e f t  a spa r se  t u r f  when t h e y  d i ed  o u t  a f t e r  two 
yea r s .  Kenblue + Ruby tended t o  r a t e  h ighe r  t han  Fylking + Ruby 
i n  long t e r m  e v a l u a t i o n s ,  p a r t i c u l a r l y  i n  combination wi th  Man- 
h a t t a n .  Newport, H igh l igh t  and Linn provided adequate cover b u t  
w e r e  ve ry  stemmy. 

Seedl inq  Vigor 

Quick emergence and growth of  sown s p e c i e s  i s  u s u a l l y  con- 
s ide red  d e s i r a b l e ,  p a r t i c u l a r l y  where an e r o s i o n  p o t e n t i a l  i s  of 
concern. A t  t h e  o u t s e t  of t h e s e  f i e l d  t r i a l s  d i f f e r e n c e s  among 
g r a s s  spec ie s  i n  seed l ing  v igor  were r e a d i l y  apparent .  Somewhat 
less s t r i k i n g ,  b u t  neve r the l e s s  q u i t e  c o n s i s t e n t  and s i g n i f i c a n t ,  
were d i f f e r e n c e s  between v a r i e t i e s  w i t h i n  s p e c i e s .  An apprec ia -  
t i o n  f o r  t h e  e x t e n t  of  t h e  d i f f e r e n c e s  was no t  found i n  t u r f g r a s s  
l i t e r a t u r e ,  f o r  mowing minimizes t h e s e  d i f f e r e n c e s .  Data i n  
Table 5 t y p i f y  r e s u l t s  of  s e v e r a l  t r i a l s .  Measurements i n  t h e  
sp r ing  of s e e d l i n g s  emerged t h e  prev ious  f a l l ,  and unmowed, i n d i -  
ca t ed  g r e a t  v i g o r  of  coa r se  species such a s  meadow fescue ,  ( E .  
p r a t e n s i s  Huds.) ,  i n t e rmed ia t e  h e i g h t  of t h e  spreading f e scues ,  
and smal le r  s t a t u r e  of  Chewings v a r i e t i e s ,  and a hard  fescue .  
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Table 5. Seedl ing  h e i g h t  of  s e l e c t e d  f e scues  and Kentucky b luegras s  
v a r i e t i e s .  F a l l  sown, measured p r i o r  t o  heading i n  sp r ing .  

VARIETY CM 

Meadow fescue  

130-16 sp read ing  f e scue  

130-17 spreading  fescue  

A t l a n t a  Chewings fescue  

Wintergreen Chewings f e scue  

C-26 ha rd  f e scue  

Kenblue Kentucky b luegras s  

So. Dakota Kentucky b luegras s  

Merion Kentucky b luegras s  

Sydsport  Kentucky b luegras s  

*LSD Q 1% = 5.0 

34.0 

17.2 

18.3 

11.7 

13.5 

8.0 

12.5 

10.0 

5.5 

5.2 

*Dif fe rences  between means tht exceed the LSD ( l e a s t  s i g n i f i c a n t  
d i f f e r e n c e )  va lues  a r e  s i g n i f i c a n t  a t  t h e  5 o r  1% l e v e l  of p r o b a b i l i t y .  
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Differences among v a r i e t i e s  of a species  appear when comparing 
t h e  common-type v a r i e t i e s  'Kenblue' and 'South Dakota C e r t i f i e d '  
and 'Sydsport ' .  I n  a l l  f i e l d  t r i a l s ,  except one on s o i l  t h a t  
was 96% sand, i n i t i a l  establishment of p e t i t e  types such a s  
Merion Kentucky bluegrass  and C-26 hard fescue was s a t i s f a c t o r y  
i n  pure stands.  

Data i n  Table 5 a l s o  ind ica t e  the  height  advantage of spread- 
ing fescues over Chewings fescues.  Figure 1 i l l u s t r a t e s  t he  vigor 
of another spreading fescue over a Chewings fescue i n  t he  seed- 
l i n g  s tage.  Seedlings of f i n e  fescues se lec ted  from progeny tests 
a t  Adelphia and New Brunswick show good agreement between s e e d l i n g  
weight and height .  Thus, height  measurements i n  t h e  p l o t  repre- 
s en t  a quick and e f f i c i e n t  method of assess ing  t h e  vigor of f i n e  
fescue progeny. 

F i g u r e  1. P lo t s  of experimental grasses  s i x  weeks a f t e r  seed- 
i n g  i l l u s t r a t e  t y p i c a l  d i f fe rences  i n  seedl ing vigor 
between Chewings and spreading type f i n e  fescues.  
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Table 6 con ta ins  d a t a  on seed l ing  v igor  a t  t h e  Route 195  
and N e w  Brunswick l o c a t i o n s .  Vigor r a t i n g s  of  October 8 sugges t  
g r e a t e r  v igor  i n  t h e  spreading and creeping  types  over  t h e  Chew- 
i ngs  and o the r  e n t r i e s  a t  Route 195. Rat ings  a t  N e w  Brunswick  on 
t h e  same d a t e  (and t h r e e  days l a t e r )  involved younger s e e d l i n g s ,  
and t h e  v igor  d i f f e r e n c e s  a r e  less c l e a r .  Seedl ing weights  and 
h e i g h t  measurements proved s i g n i f i c a n t  d i f f e r e n c e s  among e n t r i e s .  
The d a t a  a t  both l o c a t i o n s  i n d i c a t e  g r e a t e r  s eed l ing  s i z e  f o r  
t h e  spreading and creeping t y p e s ,  b u t  probably no d i f f e r e n c e  
between t h e s e  two. The two hard  f e scues  g e n e r a l l y  appear i n f e r i o r  
t o  most Chewings types  i n  va r ious  measures of s eed l ing  s i z e .  The 
c o n s i s t e n t l y  poores t  r a t i n g  of t h e  f i n e  leaved fescue  may be due 
i n  p a r t  t o  t h e  f a c t  t h a t  t h i s  was an o l d  l o t  of seed.  These seed- 
l i n g s  developed from N e w  Jersey-grown seed which i s  t y p i c a l l y  l i g h t e r  . 
i n  weight  ( s t o r e d  energy r e s e r v e s )  t han  commercial seed produced i n  
a more f avorab le  c l imate .  An even g r e a t e r  advantage i n  seed l ing  
v igo r  i s  a n t i c i p a t e d  when western-grown seed of t h e s e  types  becomes 
a v a i l a b l e .  

Pe renn ia l  ryeg ras s  v a r i e t i e s  i n  a s e p a r a t e  bu t  s i m i l a r  s tudy  
i n d i c a t e  t h a t  L i n n ,  a common type ,  was 4 1  c m  t a l l  whi le  Manhattan, 
a t u r f - t y p e ,  was 23  c m  t a l l .  These sp r ing  measurements of f a l l -  
sown ryegras s  w e r e  t aken  l a t e r  than  t h o s e  i n  Table 6 ,  and a r e  
t h e r e f o r e  n o t  comparable. They do i l l u s t r a t e  d i f f e r e n c e s  between 
v a r i e t i e s .  S i x  v a r i e t i e s  of p e r e n n i a l  ryeg ras s  w e r e  observed t o  
p e r s i s t  on ly  two o r  three yea r s  under no-mow, low f e r t i l i z a t i o n  
management. Thei r  i n i t i a l  compet i t ion wi th  less vigorous s e e d l i n g s  
r e s u l t e d  i n  apprec iab ly  weaker s t a n d s  of t h e  t r u l y  p e r e n n i a l  f i n e  
fescues  o r  Kentucky b luegras ses .  Excessive v igor  i n  t h e  seed l ing  
s t a g e  of a mixture  component i s  t h e r e f o r e  undes i r ab le .  Considering 
t h a t  a good s t raw mulch i s  g e n e r a l l y  observed t o  be q u i t e  i n t a c t  
s i x  months a f t e r  seeding,  t h e  need f o r  f a s t  v e g e t a t i v e  cover a t  t h e  
expense of  good l a t e r  coverage i s  indeed of ques t ionable  va lue .  

Growth Habi t  and Seeds t a lks  

Seedl ing c h a r a c t e r i s t i c s  f o r e t e l l  subsequent p l a n t  develop- 
ment, p a r t i c u l a r l y  i n  unmowed t u r f .  Grasses  wi th  vigorous seed- 
l i n g s  may a t t a i n  the c r i t i c a l  s i z e  i n  a f a l l  seeding t o  be verna l -  
ized ("cold-induced") t o  produce s e e d s t a l k s  t h e  fol lowing s p r i n g .  
Spreading f e scues  and common type  Kentucky b luegras ses  sown i n  t h e  
f a l l  g e n e r a l l y  produce s e e d s t a l k s  t h e  fol lowing sp r ing  wh i l e  Chew- 
i n g s  fescues  and t u r f - t y p e  Kentucky b luegras ses  under the same 
cond i t ions  t y p i c a l l y  produce none. Other s p e c i e s  of roads ide  
g r a s s e s  t h a t  f lower t h e  f i r s t  s p r i n g  a f t e r  a f a l l  seeding inc lude  
t h e  ryeg ras ses ,  Canada b luegras s ,  t a l l  f e scue ,  and s h e e p ' s  fescue .  



T a b l e  6. Seed l ing  v i g o r  o f  selected e n t r i e s  from t h e  f i n e  f e s c u e  progeny tes t  sown a t  Route 195 
on September 16 ,  1970 and a t  New Brunswick on September 30, 1971. 

Route 195  N e w  Brunswick 
Weight (mg)/ Weight (mg ) / 

s e e d l i n g  He igh t  ( c m )  s e e d l i n g  
O c t .  29 Fescue Type I d e n t i t y  oct .  a Nov. 17 O c t .  1 3  O c t .  1 9  

Spreading  CD-2 4 . 7  8 . 5  
121-1  F-3 5.2 8 . 2  
Fortress 4.7 9 .2  
C e n t r a l  Park 4 .2  7 . 5  

II C e n t r a l  Park ( shade)  3.5 5 . 0  
Ruby 3.7 7.7 
Pennlawn 4.7 9.0 

II 

II 

II 

II 

I I  

Chewings Banner 3.0 5 .5  
II 6.0 H i g h l i g h t  3.0 

F t .  McHenry 3 .2  6 .5  
RU Syn. A 3.2  6 .2  
P h i l a .  A r t  3.0 4 . 5  

II 2.7 4 .7  P l a i n f  i e l d  
II F t .  Tyron 3.0 4.7 

II 

II 

II 

4.7  8 . 5  11 
4 . 2  8 .0  14 
4.7 9 .2  11 
5.0 6.7 13 
6 . 3  8 . 2  6 
4 . 5  7 . 5  10 
3.5 6 .2  11 

4.4 3.0 
3.2 5.7 
3 .5  3.7 
3.5 4 . 2  
3.2 3.5 
3 . 1  3 . 5  
3.0 3 .5  

6 I 

I 5 
7 
7 
6 

Hard C-26 2.0 4 . 0  4 . 4  2 . 5  5 

F i n e  leaved 
sheep's F .  t e n u f o l i a  1 . 2  3.0 1.7 2.0 2 

*LSD . 0 5  
LSD -01 

0.9 1.5 
1.1 2.0 

1.4 1.4 4 
1.9  1.8 6 

*Di f f e rences  between means t h a t  exceed t h e  LSD ( l e a s t  s i g n i f i c a n t  d i f f e r e n c e )  v a l u e s  a r e  
s i g n i f i c a n t  a t  t h e  5 o r  1% level  of p r o b a b i l i t y .  
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Seedstalks a f f e c t  appearance, and a s  such a r e  important qual- 

i t y  c h a r a c t e r i s t i c s .  
d i f f e r .  Among t h e  Kentucky bluegrasses (Table 7 and Figure 2) 
Newport produced a l a rge  number of seedstalks  annually even when 
pot  mowed for  f i v e  years .  These s t a l k s  a l s o  remained upright  and 
conspicuous most of t h e  year. 

I n  t h i s  regard v a r i e t i e s  within spec ies  

F i g u r e  2. Newport Kentucky bluegrass cons i s t en t ly  produces 
more seedstalks  than Kenblue Kentucky bluegrass 
even when unmowed f o r  severa l  years .  

Seed bought a s  "common" Kentucky bluegrass ,  o r  i f  v a r i e t y  i s  
n q t  spec i f i ed ,  i s  a p t  t o  be Newport, o r  any other  high seed y ie ld-  
ing  va r i e ty .  A t r u e  common type, t y p i f i e d  by Kenblue, consis- 
t e n t l y  produced f e w e r  seedstalks  which were t a l l  but lodged ( l a i d  
over, near ly  hor izonta l )  r e a d i l y  and were soon covered by i t s  
long leaves.  Turf-types such a s  Fylking (Table 7 and F i g u r e  3 )  

* produced few seedheads and maintained good f o l i a r  cover i n  produc- 
t i v e  s i tes .  Along i n f e r t i l e  roadsides,  tu r f - type  Kentucky blue- 
grasses  provided only sparse  cover. 

Studies  of Kentucky bluegrasses under unmowed conditions 
have revealed o ther  important d i f fe rences  among v a r i e t i e s  (see 
Table 7). Differences i n  v e r t i c a l  growth of v a r i e t i e s  i n  t h e  
seedling s tage tend t o  be r e f l ec t ed  i n  leaf  length of mature plots. 
Leaf length of mature p l o t s  a r e ,  however, masked by lodging of t h e  



Table 7. Summary of characteristics of Kentucky bluegrass varieties sown at Adelphia in 1969. 

Average 
Vertical Qua 1 i ty Color Leaf spot Leaf Lodged 
Growth cm Rating Rating Rating 
6/26/69 8/1/69 8/1/69 8/1/69 8/1/69 8/1/69 

Kenblue 16.1 7.9 6.7 7.4 53.4 19.8 

Newport 12.1 4.8 6.4 4.2 48.0 23.0 

Length c m  Height cm 

Merion 

Delta 

10.0 

16.3 

4.7 7.3 

5.4 4.4 

5.0 36.7 23.0 

4 -4 46.1 19.4 

So. Dakota Cert. 16.7 4.0 3.6 2.2 46.3 23.2 

Belturf 9.6 4.8 8.1 6.0 35.6 16.2 

Fylking 12.7 8.1 3.8 8.5 28.0 15.3 

Ratings 9 = best quality, color, least leafspot 
1 = poorest quality, color, most leafspot 
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g r a s s .  Lodging of long l e a f  b lades  c r e a t e s  a smoother, more uni- 
form appearance. It  covers  e x i s t i n g  s e e d s t a l k s  and suppresses  the 
number of new s e e d s t a l k s  and invading weeds the reby  r a i s i n g  t h e  
q u a l i t y  of t h e  t u r f .  Kenblue and De l t a ,  i n  p a r t i c u l a r ,  a r e  char- 
a c t e r i z e d  by long f o l i a g e  (which t e n d s  t o  lodge)  and produce low 
(8"), uniform canopies  of h igh  q u a l i t y .  The few t a l l  s e e d s t a l k s  
a l s o  lodge r e a d i l y ,  are covered by f o l i a g e ,  and become inconspic-  
uous. 

Figure 3 .  Merion Kentucky b luegras s  annua l ly  produces more 
s e e d s t a l k s  than  Fylking,  b u t  fewer than  Newport. 

While s e e d s t a l k  product ion  c h a r a c t e r i s t i c s  of Kentucky b luegrass  
v a r i e t i e s  cont inue  p e r e n n i a l l y  a f t e r  m a t u r i t y ,  t hose  of many f i n e  
f e scues  do not .  The f i r s t  sp r ing  a f t e r  a f a l l  seeding,  t h e  s i z e  
of  s eed l ings  ( c o n t r o l l e d  i n  p a r t  by v a r i e t y )  determines t h e  number 
of  s e e d s t a l k s .  "F ine  fescues"  inc lude  " red  f e s c u e s , "  a s  w e l l  a s  
s h e e p ' s  and hard  f e scues ,  b u t  excludes t a l l  and meadow fescues .  

Among commercially a v a i l a b l e  red f e scues  sown i n  1970, r e s u l t s  
through 1972 showed t h a t  Ruby spreading fescue  possessed b e t t e r  
cover and f e w e r  s e e d s t a l k s  (See Table 8 ) .  Vigorous types  such as 
Ruby developed a denser  cover of f a l l  f o l i a g e  when unmowed than  d i d  
Chewings types  such as High l igh t  (F igure  4).. Ruby creeping  r e d  
fescue  r e t a i n e d  b e t t e r  green co lo r  t han  Pennlawn creeping  red fescue  
(Tables 8 and 9 ) .  Ruby and Pennlawn fe scues  a r e  



Table 8. Fine  Fescues Sown a t  Adelphia on May 1, 1970. 

Leaf Lodged 
Cover I n j u r y  Height  Color Length Height  Dormancy Stemrniness 
Rat inq  Rat ing  (an) Rat inq  (an) ( c m )  Mowed Unmowed Mowed Unmowed 

7/28/7 1 11/19/7 1 5/17/7 2 7/20/7 2 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18 .) 
19. 

Penn lawn 7.7 
Ruby 7.3 
Alaska S t a t i o n  8.3 
Arctared 6.3 
Reptans 6.8 
Sceempter 6.5 
ZW-42-7 7.5 
ZW-4 2-8 5.7 
ZW-42-37 7.8 
Golfrood 8.3 

NK-046 6.0 
NK-981 8.0 
Highl ight  7.8 
C-26 HF 7.0 
N4-132 HF 5.2 
NKO-16 SF 6.2 
NKO-17 SF 6.8 
NKO-18 SF 8.0 

Wintergreen 7.3 

*LSD .05 = 1.7 
LSD -01 = 2.3 

2.2 
6.2 
9.0 
7.5 
5.8 
4.8 
5.0 
4.2 
3.8 
8.8 
4.2 
6.7 
2.7 
3.2 
8.8 
9.0 
5.6 
7.5 
8.8 

1.7 
2.3 

13.5 
16.0 
11.9 
10.9 
20.3 
16.0 
17.3 
18.5 
10.7 
9.6 
10.9 
17.0 
10.7 
10.7 
9.4 

10.2 
10.7 
15.2 
12.7 

2.5 
3.3 

40.3 
44.3 
26.3 
23.3 
39.7 
45.0 
47.0 
41.3 
36.0 
32.3 
27.6 
39.6 
30.0 
31.3 
21.0 
19.3 
20.3 
27.3 
29.3 

6.1 
8.1 

17.6 
18.6 
17.6 
16.0 
18.0 
19.3 
18.3 
14.3 
20.6 
18.0 
17 .O 
15.6 
14.0 
15.6 
12.6 
13.6 
13.3 
13.6 
18.3 

4.0 
NS 

9.0 
8.7 
4.0 
8.3 
9.0 
9.0 
9.0 
9.0 
7.7 
8.3 
8.0 
8.3 
8.3 
9.0 
3.3 
5.7 
3.0 
3.3 
4.0 

0.9 
1.2 

8.0 
7.3 
2.3 
5.0 
7.6 
6.3 
6.3 
5.7 
5.7 
5.3 
5.7 
6.3 
6.3 
6.3 
3.3 
5.0 
2.3 
2.7 
2.7 

1.6 
2.1 

3.0 
2.0 
3.7 
2.7 
2.0 
5.3 
4.0 
1.3 
2.3 
7.3 
2.7 
3.0 
3.0 
2.0 
3.7 
1.7 
1.7 
3.3 
3.7 

1.7 
2.3 

4.0 
5.3 
5.7 
1.0 
4.3 
8.0 
7.3 
2.0 
4.3 

3.7 
5.0 
4.0 ' 
3.7 
3.3 
3.0 
2.0 
2.3 
3.3 

1.8 
2.5 

5.3 , 

b = blue ,  g = green ,  1 = l i g h t ,  m = medium, d = dark,  br  = b r i g h t  
Ra t ings  9 = b e s t  cover ,  l e a s t  i n j u r y ,  least  dormant. 

*Dif fe rences  between means t h a t  exceed t h e  LSD ( l e a s t  s i g n i f i c a n t  d i f f e r e n c e )  va lues  a r e  
1 = poores t  cover, most i n j u r y ,  most dormant. 

s i g n i f i c a n t  a t  t h e  5 or 1% l e v e l  of p r o b a b i l i t y .  



Table 9. Performance of  F ine  Fescue Experimentals Sown May 1, 1970 a t  Adelphia. 

Drouqht F o l i a r  Leaf Lodged 
Cover I n j u r y  Height Length Height Dormancy Stemminess - -  - 

Rating Rat ing (an) (an) (cm) Ratinq Rating 
E n t r y  7/28/7 1 11/19/7 1 5/17/7 2 7/20/72 

K8-151 RF* 
200-84 RF 
200-86 RF 
200-90 RF 
201-14 RF 
201-29 R F  
201-31 RF 
201-45 RF 
201-54 RF 
201-68 RF 
200-15 SF 
200-45 SF 
200-47 SF 
Pennlawn RF 

7.0 
7.7 
8.3 
8.3 
8.7 
8.3 
8.3 
9.0 
8.7 
8.7 
7.3 
9.0 
8.7 
8.7 

4.0 
5.7 
4.0 
4.3 
4.0 
4.0 
3.7 
5.0 
4.7 
3.7 
7.7 
8.7 
8.7 
4.0 

10.2 
14.5 
13.5 
10.2 
11.9 
11.9 
13.5 
13.5 
14.5 
10.2 
17.0 
16.0 
18.5 
14.5 

30.6 
38.3 
37.6 
29.0 
33.6 
24.6 
32.0 
29.0 
27.0 
13.6 
31.3 
30.0 
30.0 
38.6 

19.0 
19.6 
16.3 
18.3 
17.3 
17.6 
18.6 
18.6 
18.6 
16.0 
18.6 
17.6 
17.0 
18.0 

3.7 
3.3 
6.0 
5.3 
5.7 
6.3 
7.7 
6.7 
6.0 
5.3 
5.3 
2.0 
1.0 
6.7 

4.0 
2.3 
6.3 
5.0 
3.3 
3.7 
2.7 
5.0 
6.3 
1.3 I 
1.0 h) 

3.7 h) 

2.3 I 

4.7 

%SD -05 NS 1.2 3.2 6.0 NS 1.3 1.6 

LSD .01 NS 1.7 4.3 8.1 NS 1.7 2.2 

*RF = red  fescues  SF = s h e e p ' s  fescues 

Rat ings  9 = b e s t  cover,  least  i n j u r y ,  dormancy, s e e d s t a l k s  
1 = poores t  cover,  most i n j u r y ,  dormancy, s e e d s t a l k s  

*Differences between means t h a t  exceed t h e  LSD ( l e a s t  s i g n i f i c a n t  d i f f e r e n c e )  v a l u e s  are 
s i g n i f i c a n t  a t  t h e  5 or 1% level of p r o b a b i l i t y .  



- 23 - 

Figure  4 .  During summer drought Ruby creeping  red fescue 
r e t a i n e d  b e t t e r  co lo r  t han  High l igh t  Chewings 
fescue .  

c a l l e d  "creeping  r ed"  i n  c u r r e n t  seed-trade terminology. There 
i s  evidence (Schmit 1974) t h a t  w i th in  t h e s e  v a r i e t i e s  many p l a n t s  
may be spreading  types  and possess  2n = 56 chromosomes. The 
spreading f e scue  s e l e c t i o n s  w e r e  c o n s i s t e n t  i n  r e t a i n i n g  a good 
deep green c o l o r  dur ing  summer drought .  Observat ions such a s  
t h i s  s t imu la t ed  i n t e r e s t  i n  developing an improved spreading 
v a r i e t y .  

F a l l  Mowinq E f f e c t  on Stemminess and Dormancy 

Three r e p l i c a t i o n s  of  19  f i n e  f e scues  sown May 1, 1970 a t  
Adelphia w e r e  mowed i n  e a r l y  f a l l  of 1971 and immediately raked 
c l ean ,  and t h r e e  r e p l i c a t i o n s  remained unmowed. Table 8 i n d i c a t e s  
t h a t  v a r i e t i e s  such a s  Pennlawn, Ruby, Reptans and High l igh t  were 
less dormant on May 17, 1972 than most o t h e r  r e d  fescue v a r i e t i e s  
i n  t h e  mowed plots.  Red fescues  as a group were less dormant t han  
C-26 hard fescue  and experimental  s h e e p ' s  f e scues  both i n  mowed 
and unmowed tests.  Di f f e rences  between means of t h e s e  groups w e r e  
f r e q u e n t l y  s t a t i s t i c a l l y  s i g n i f i c a n t  when compared wi th  t h e  LSD 
( least  s i g n i f i c a n t  d i f f e r e n c e )  va lues  a t  t h e  5 and 1% l e v e l s  of 
p r o b a b i l i t y .  E a r l y  breaking of  dormancy o r  "greenup" h a s  obvious 
a e s t h e t i c  appea l .  
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Unmowed p l o t s  appeared less stemmy than  t h o s e  mowed t h e  pre- 
v ious  f a l l .  This  appears  most pronounced i n  t h e  c reeping  r e d  fes- 
cues such a s  Ruby, Sceempter and Zwaan (ZW) s e l e c t i o n s  and North- 
r u p  King - K046. Only Golfrood appeared s i g n i f i c a n t l y  less stemmy 
when mowed. The hard  and s h e e p ' s  f e scues  inc luding  Arc tared ,  
appeared t o  be t h e  stemmiest group whether mowed o r  unmowed. 

There was no evidence of smothering i n  e i t h e r  t h e  mowed or  
t h e  unmowed p l o t s  i n  t h e  summer of  1972. Unmowed p l o t s  appeared 
t o  have accumulated a deeper  cover of f o l i a g e .  F a l l  mowing and 
removal of a seasons accumulation of  growth from f i n e  f e scues  
inc reased  t h e  product ion o f  s t e m s  o r  s e e d s t a l k s  a s  compared wi th  
unmowed p l o t s  t h e  fol lowing sp r ing .  Data i n  Table 8 i l l u s t r a t e  
t h e  cons i s t ency  wi th  which v a r i e t i e s  i n c r e a s e  s e e d s t a l k  product ion  
when mowed. The suppress ion  of  s e e d s t a l k s  by unmowed g r a s s  i s  
another  argument f o r  r e s t r i c t i n g  t h e  mowing of  roads ides .  

The phys io log ica l  exp lana t ion  f o r  t h i s  phenomenon i s  t h a t  
mowing r e s u l t s  i n  t h e  removal of t h e  i n s u l a t i v e  canopy of f o l i a g e  
and pe rmi t s  more l i g h t  t o  impinge on t h e  lower g r a s s  nodes. T h i s  
s t i m u l a t e s  development of more s t e m s  i n  t h e  f a l l  and a s s u r e s  t h e i r  
development a s  f lowering s t e m s  i n  t h e  sp r ing .  Conversely,  unmowed 
p l o t s  on product ive  si tes accumulate f o l i a g e  t o  t h e  e x t e n t  t h a t  
smothering may become a problem. 

Dormancy r a t i n g s  of t h e  mowed p l o t s  on March 23, 1973 i n d i c a t e  
t h a t  a l l  e n t r i e s  except  Alaska S t a t i o n  f e scue ,  hard  and s h e e p ' s  
fescue  had broken dormancy whi le  t hose  i n  t h e  unmowed series remained 
dormant. I n  e a r l y  summer, v a r i e t i e s  a s  Pennlawn, Wintergreen and 
NK hard  fescue  were less stemmy than  t h e  ma jo r i ty  of  t h e  o the r  f i n e  
f e scues  which had been m o w e d .  Most mowed p l o t s  w e r e  cons iderably  
s t e m m i e r  t han  p l o t s  which w e r e  no t  mowed t h e  prev ious  season.  

I n  an ad jo in ing  t e s t ,  (See Table  9 )  14 e n t r i e s  of f i n e  fescue  
s e e d s t a l k  product ion was i n h i b i t e d  i n  the fol lowing yea r .  Spreading 
f e scues  (See Table 8)  a s  Ruby, Sceempter and ZW42-7 produced fewer 
seedheads than  High l igh t  and Wintergreen Chewings fescues  (See Fig- 
u r e  5 ) .  The fol lowing year  f o l i a g e  produced by a l l  v a r i e t i e s  was 
s u f f i c i e n t  t o  i n h i b i t  s e e d s t a l k  product ion,  and d i f f e r e n c e s  between 
v a r i e t i e s  w e r e  no t  s i g n i f i c a n t .  

Color Char a c t e r i  s t i c  s 

An a t tempt  was made t o  c h a r a c t e r i z e  f i n e  f e scues  a s  t o  co lo r  
(See Table  8 ) .  The numbers i n d i c a t e  t h e  cons i s t ency  wi th  which 
t h e s e  c o l o r  des igna t ions  w e r e  ass igned t o  an e n t r y .  The "blue" 
f o l i a g e  w a s  never confused wi th  any o t h e r  des igna t ion .  Ce r t a in  
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Figure  5 .  Second s p r i n g  a f t e r  f a l l  seeding,  vigorous Ruby 
suppressed s e e d s t a l k s  more than  d i d  Highl ight  i n  
background. 

e n t r i e s  w e r e  s u f f i c i e n t l y  d i s t i n c t i v e  i n  t h e  o t h e r  c o l o r  ca t e -  
g o r i e s  t o  be c o n s i s t e n t l y  i d e n t i f i e d ,  o t h e r s  w e r e  occas iona l ly  
designated t o  a neighboring ca tegory ,  and a f e w  w e r e  i n d i s t i n c -  
t i v e .  These d a t a  i n d i c a t e  t h a t  c o l o r ,  even w i t h i n  t h e  f i n e  fes- 
cues,  cannot be  ignored when compounding mixtures .  Na tu ra l  selec- 
t i o n  s o r t s  o u t  genotypes wi th  d i f f e r e n t  c o l o r s  from mixtures ,  
r e s u l t i n g  i n  a d i sconce r t ing  polka-dot e f f e c t  t h a t  has  been noted 
i n  lawns and roads ides .  

A l s o ,  t h e  co lo r  c h a r a c t e r i s t i c s  of t h e s e  g r a s s e s  va ry  wi th  
seasons and management. During summer months Chewings f e scues  
a r e  p a r t i c u l a r l y  prone t o  develop brown ( senescen t )  l eaves  t h a t  
d i s c o l o r  unmowed g r a s s  on poor s i tes .  I n  c o n t r a s t ,  C-26 hard 
fescue and s h e e p ' s  fescue  s e l e c t i o n s  r e t a i n  t h e i r  co lo r  through- 
o u t  t h e  growing season (Table 8 ) .  Typica l ly ,  t h e  sheep's fescues  
are blue green ,  and t h e  hard  fescue  ( i n  t h r e e  r e p l i c a t i o n s )  w e r e  
a l s o  l e f t  unmowed i n  1972 and i n  1973. The tes t  included Penn- 
lawn a s  s t anda rd  and Northrup King experimental  red  and s h e e p ' s  
fescues .  These commercial red and s h e e p ' s  f e scues  w e r e  n o t  selec- 
t e d  s p e c i f i c a l l y  f o r  t h e  roads ide  environment, and none were 
found t o  have d e s i r a b l e  c h a r a c t e r i s t i c s  under cond i t ions  t h a t  s i m -  
u l a t e d  such. 
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There w e r e  h i g h l y  s i g n i f i c a n t  d i f f e r e n c e s  i n  bo th  dormancy 
and stemminess r a t i n g s .  Pennlawn red  fescue  and RF 201-31 broke 
dormancy e a r l i e s t .  E n t r i e s  RF 200-86 and RF 201-45 appear l e a s t  
stemmy and comparable t o  Pennlawn. Sheep ' s  f e scues ,  SF 200-45 
and SF 200-47 w e r e  the most dormant, whereas RF 201-68 and 
SF 200-15 w e r e  t h e  stemmiest e n t r i e s  t e s t e d .  

F ine  Fescue Tests 

Add i t iona l  d a t a  on c o l o r  and ma tu r i ty  of p l o t s  suppor t ing  
t h e  conclus ions  of  f i n e  fescue  v a r i e t y  t e s t i n g  a t  Adelphia were 
obta ined  from a f i n e  fescue  r e g i o n a l  v a r i e t y  t r i a l ,  e s t a b l i s h e d  
along Route 18 (eastbound) i n  September 1969. Regional t es t s  
a r e  t h o s e  composed and conducted by s c i e n t i s t s  of s e v e r a l  s t a t e s ; . .  
i n  t h i s  i n s t a n c e ,  t u r f g r a s s  agronomists of t h e  Nor theas t e rn  s t a t e s .  
The g r a s s e s  of t h i s  tes t  were r a t e d  f o r  h e i g h t  of f o l i a g e  and num- 
b e r s  of s e e d s t a l k s  t h e  fol lowing summer. Data i n  Table 1 0  i n d i -  
c a t e  t h a t  T j e l v a r  and Ruby, the  on ly  creeping red f e scues  i n  t h e  
t es t ,  w e r e  much t a l l e r  t han  the o t h e r  e n t r i e s .  S i g n i f i c a n t  d i f -  
f e r e n c e s  i n  p l a n t  h e i g h t  w e r e  found among t h e  Chewings f e scues  
a l s o .  I t  i s  important  t o  no te  t h a t  i n  t h i s  t r i a l  Pennlawn ranks 
wi th  the common Chewings types. I n  most o t h e r  t r i a l s  (with o t h e r  
seed sources )  Pennlawn performs more l i k e  t a l l e r  growing spreading 
f e scues .  The s t a b i l i t y  of c h a r a c t e r i s t i c s  of Pennlawn " r e d "  fes- 
cue i n  c u r r e n t  seed t r a d e  i s  t h e r e f o r e  ques t ionab le .  The one hard  
f e scue  e n t r y  was s h o r t e r  ( a t . t h e  5% l e v e l  of p r o b a b i l i t y )  t han  t h e  
s h o r t e s t  Chewings e n t r y .  

Although no s i g n i f i c a n t  d i f f e r e n c e s  could be proved (due t o  
v a r i a t i o n  among r e p l i c a t e s ) ,  C-26 hard  fescue had t h e  h i g h e s t  mean 
va lue  f o r  number of s e e d s t a l k s .  This  may r e l a t e  t o  C-26 having a 
b e t t e r  s t and .  Stand was n o t  c o n s i s t e n t  among r e p l i c a t e s  and an 
index of  s tand  d e n s i t y  was postponed hoping t h a t  the s i t u a t i o n  would 
improve. An a p p l i c a t i o n  of s o i l  s t e r i l a n t  (by t h e  D.O.T.) meant 
f o r  t h e  guard r a i l  three f e e t  from t h e  near  edge of the f i r s t  r e p l i -  
c a t e  caused such severe  damage t h a t  this r e p l i c a t e  could no t  be con- 
s i d e r e d  i n  f u r t h e r  measurements. 

During a summer d r y  pe r iod  i n  1971 it was no t i ced  t h a t  C-26 
r e t a i n e d  i t s  c o l o r  very w e l l  whi le  o t h e r s  i n  t h i s  t e s t  w e r e  s e v e r e l y  - 
i n j u r e d .  This i n j u r y  was n o t  related t o  smothering, f o r  t h e  p l o t s  
were i n a d v e r t e n t l y  mowed. F a l l  recovery  of most e n t r i e s  was poor ,  
p a r t i c u l a r l y  f o r  the creeping  types .  
was n o t  run on t h e  percentage  p e r s i s t e n c e  r a t i n g s  of t h e  two remain- 
ing  r e p l i c a t e s ,  the d a t a  i n d i c a t e d  t h a t  C-26 c o n s i s t e d  of  a good 
s t and  of g r a s s ,  and Ruby (among o t h e r s )  which had looked so  promis- 
ing  i n  o t h e r  t r i a l s  was s e v e r e l y  dep le t ed  and no longer  provided 
adequate s o i l  coverage. 

Although a n a l y s i s  o f  va r i ance  



- 27 - 

Table 10. Performance of fine fescues from the 1970 Northeastern 
Regional Trial sown at Route 18 in September 1969. 

Estimated 
number of Rating of 

Height seedstalks % persistence 
(cm) per plot, (2 reps.) 

Entries 6/12/7 0 6/12/7 0 11/19/7 1 

1. Jamestown 5.8 43.3 75 

2. C-26 5.1 73.3 98 

3. Tjelvar 

4. Chewings 

15.2 35.0 

7.6 28.3 

12 

67 

5. Cascade 8.4 36.7 62 

6. Wintergreen 5.8 43.3 40 

7. Pennlawn 7.6 43.3 60 

8. Erica 

9. Highlight 

5.8 31.7 

7.6 21.7 

22 

45 

10. Ruby 15.2 56.7 15 

11. Oregon D 5.8 18.3 11 

12. Atlanta 8.4 10.7 3 

"LSD -05 0.7 N S  - 

L S D  -01 0.9 NS 

*Differences between means that exceed the L S D  (least significant 
difference) values are significant at the 5 or 1% level of prob- 
ability. 
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'Banner' and ' F o r t r e s s '  a r e  p re sen t ly  being t e s t e d  i n  20 t u r f  

t r i a l s  throughout t h e  Northeastern Region and a t  other  loca t ions  
throughout t h e  United S t a t e s ,  i n  Canada, and i n  Europe. P r e l i m -  
i na ry  da t a  under intense management i s  more abundant, t he re fo re ,  
and ind ica t ions  a r e  t h a t  both v a r i e t i e s  a r e  superior  when compared 
t o  t h e i r  m o s t  s imi la r  commercial counterpar ts  a t  most loca t ions .  
This i s  an e s s e n t i a l  p re requ i s i t e ,  as  it should assure  a s u f f i c i e n t  
volume of demand t o  warrant t h e i r  commercial production. 

Regional f i n e  fescue test  p l o t s  were sown a t  New Brunswick i n  
September 1971, a t  Adelphia on September 16, 1972 and a t  Centerton 
on October 2,  1972. The tes t  a t  New Brunswick has  been mowed 
c lose ly  (3/4 inch) t w i c e  weekly and received t h r e e  f e r t i l i z e r  
appl ica t ions  of one pound/1000 sq.  f t .  i n  f a l l  and again i n  the 
spring. Summary rankings of e n t r i e s  i n  the  Fine Fescue Regional 
T e s t  (Table 11) by d i f f e r e n t  observers revea l  t h a t  'Banner' and 
'Jamestown' a r e  superior Chewings fescues.  C-26 and Sca ld is  
hard fescue have a l so  performed w e l l  under t u r f  conditions.  The 
t a l l e r  growing For t ress  d id  not  perform a s  w e l l  a s  t he  bes t  of 
t he  sho r t e r  Chewings-type fescues under c lose mowing but outranked 
a l l  rhizomatous fescues i n  t h e  mowed tes t .  

A t  Adelphia, p l o t s  were ra ted  for  spr ing and summer co lor ,  
stemminess, and recovery from mowing i n  1973 (Table 1 2 ) .  Spring 
color of these  p l o t s  (unmowed s ince  sown t h e  previous f a l l )  var ied 
appreciably.  Hard fescues such a s  C-26 and Sca ld is  w e r e  q u i t e  dor- 
mant i n i t i a l l y ,  and inclusion of Jamestown d id  not improve t h e  
r a t i n g  of a mixture with C-26. Spreading fescues such a s  Duraturf,  
Nova rubra,  and Roda had good color  i n i t i a l l y ,  but were excessively 
stemmy la ter .  The hard fescues, C-26 and Sca ld is ,  and t h e  R u t g e r s  
Chewings, 'Banner',  exhibi ted good color  during midsummer a f t e r  a 
mowing on Ju ly  31, 1973. Drought a t  t h e  t i m e  of mowing and there-  
a f t e r  re tarded recovery p a r t i c u l a r l y  for the  t a l l e r  growing spread- 
ing fescues. I n  addi t ion,  f o l i a r  he ight  and seedheads per  square 
decimeter were recorded i n  1974 t o  tes t  consistency of e a r l i e r  
observations.  Data demonstrate t h a t  highly s i g n i f i c a n t  d i f fe rences  
occur i n  f o l i a r  height  of f i n e  fescue. Pennlawn had t h e  longest  
leaves while Banner, Jamestown, Highlight,  Menuet and Waldorf had 
r e l a t i v e l y  sho r t  fol iage.  Thus Pennlawn i n  t h i s  tes t  was q u i t e  
d i f f e r e n t  from known Chewings fescues.  

Jamestown, Banner and Jade (Table 13) had r e l a t i v e l y  few 
seedheads per u n i t  area compared t o  Barok, Bar fa l la ,  Flevo, Oregon 
"K" and Polar.  Seedhead r a t i n g s  (Table 13) a t  t h e  Centerton tes t  
showed smaller differences i n  number of seedheads between v a r i e t i e s .  
Var i e t i e s ,  however, showed t h e  same general  t rend  i n  stemminess. 
Color r a t i n g s  for  the same da te  r evea l  t h e  outstanding performance 



Table 11. SUMMARY RANKING OF E N T R I E S  I N  THE FINE FESCUE REGIONAL TEST 
Sown at New Brunswick 

Avg . Avg . Avg . 
Avg . Avg . AOg. Qual.  J4vg. Qual. Avg. 1973- 

Rank Qual.  Color Color 1973 Qual.  1974 1972- 74 
Funk 73 Funk Entry  Rank Funk 1972 197 2 197 3 Funk 1973 

1. 
2. 
3. 
4.  
5. 
6. 
7. 
8. 
9. 

10. 
11. 
12. 
13. 
14, 
15. 
16. 
17. 
18. 
19. 
20. 
2 1  . 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30 

Jarnestown 
B a R n a  
C-26 
C-26 + Jarnestown 
Highl ight  
Encota  
Polar 
Menuet 
Fortress 
Flevo 
Sca ld is  
Koket 
Amboi se 
Waldorf 
Barfolla 
Pennlawn 
Oregon K 
F-84 
Jade 
S c a r l e t  
s-59 
Pseudovina 
N o v a  rubra 
Durlawn 
D u r a t u r f  
Boreal 
Dawson 
Roda 
Barok 
B l e r e  

1 2 
2 1 
3 4 
3 3 
3 8 
4 9 
5 5 
6 5 
6 -  9 .  
6 10 
7 4 
7 7 
8 12 
8 6 
9 11 

10 15 
11 17 
1 2  15 
1 2  10 
1 3  8 
13  14 
13  1 3  
14 19 
15 18 
16  18 
16 20 
17 16 
18 2 1  
19 20 
20 22 

6.30 
6.30 
5.65 
5.80 
5.15 
5.15 
5.65 
5.35 
4 :30 
5.15 
6.00 
5.00 
5.15 
4.85 
4.50 
4.00 
4.65 
4.35 
4.65 
5.15 
3.80 
5.50 
3.20 
3.50 
3.00 
3.35 
4.35 
3.15 
3.85 
2.00 

6.70 
6.70 
7.00 
6.30 
8.00 
8.00 
6.00 
7.00 
6.70 
7.00 
7.70 
7.30 
7.30 
7.30 
6.30 
7.00 
6.70 
4.70 
6.00 
7.00 
6.00 
4.70 
5.00 
4.70 
5.30 
4.30 
6.00 
5.30 
5.00 
3.70 

6.70 
6.70 
4.90 
6.00 
7.30 
7 -70 
6.00 
6.00 
7.00 
6.70 
4.70 
6.00 
6.30 
5.70 
6.00 
4.70 
6.70 
5.30 
5.70 
7.00 
6.30 
2.70 
5.30 
5.30 
6.00 
5.70 
5.30 
5.30 
4.70 
4.30 

6.0 
6.3 
5.8 
5.7 
5.2 
5.2 
5.1 
5.4 
4.7 
5.3 
5 ..8 
5.0 
5.4 
5.2 
4.5 
3.5 
4.7 
3.4 
4.7 
5.0 
3.6 
5.3 
2.7 
3.1 
2.7 
2.7 
4 . 3  
2.7 
3.2 
1.9 

7.03 
6.93 
6.93 
6.60 
4.15 
5.68 
6.08 
5.35 
5.58 
5.10 
4.73 
4.75 
4.48 
4.75 
4-93 
4.68 
4.18 
4.85 
4.33 
3.00 
4.15 
4.68 
3.75 
3.58 
3.23 
3.23 
2.25 
2.43 
2.08 
2.08 

6.3 6.7 
6.5 6.4 
6.1 6.3 
6.3 6.3 
5.2 6.3 
5.1 6.1 
5.9 6.0 
5.7 5.6 
5.3 5.6 
4.8 5.6 
5.7 5.4 
5.5 5.2 
4.0 5.2 
5 -4  5.2 
5.0 5.1 
4.9 5.0 
3.0 4.9 
5.1 4.8 
5.4 4.8 
5.4 4.7 
5.1 4.6 
3.6 4.6 
3.5 4.0 
3.9 3.9 
4.3 3.7 
2 . 9  3.7 
3.7 3.6 
2. s 3.3 
2.4 3.2 
1.8 2.6 

6-1 
6.4 
5.95 
6.0 
5.2 
5.1 
5.5 
5.5 
5.1 I 

5.0 
5-75 a 
5.25 I 

4.7 
5 -3  
4.75 
4.2 
3.8 
4.2 
5.0 
5.2 
4.3 
4.45 
3.1 
3.5 
3.5 
2.8 
4.0 
2.6 
2.8 
1.85 
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Table 12. Resul t s  of Regional Fine Fescue T e s t  a t  Adelphia, 

sown September 15, 1972. 

Recovery 
Turf Stem Co 1 or  from 
Color Rating Rating Mowing 
4/23/7 3 7/31/73 8/10/7 3 9/25/73 

Duraturf Sp 
Nova rubra Sp 
Jade 
Barok (g. t e n u i f o l i a )  
Menuet 
Koket 
Barf a l l a  
Encota 
Flevo 
Polar 
Pennlawn C r .  

Jame stow n 
Banner 
Oregon K 
Jarnestown + C-26 
Highlight 
EKG 11 
Dawson C r .  
Sca ld is  HF 
Waldorf 
S c a r l e t  
HF 11 
Roda Sp. 
Cebeco S-70-2 
Cebeco S-HZ-71-4 

C-26 HF 

* LSD .05 
LSD .01 

6.0 
5.8 
7.3 
4.0 
7.5 
6.5 
6.3 
6.5 
6.5 
6.0 
6.0 
4.3 
6.0 
6.3 
6.5 
4.5 
6.5 
6.5 
4.3 
3.0 
5.8 
6.8 
7.3 
6.0 
1.0 
4.5 

4.0 
2.5 
7.2 
5.0 
8.2 
8.0 
3.2 
2.7 
2.0 
6.2 
4.2 
7.2 
8.2 
6.7 
6.0 
7.7 
7.5 
5.0 
8.0 
6.7 
8.2 
7.2 
9.0 
3.5 
8.0 
7.0 

1.7 
1.0 
5.0 
5.5 
4.5 
3.5 
2.0 
2.0 
3.2 
2.5 
1.2 
7.0 
5.0 
6.3 
3.2 
5.5 
3.2 
4.0 
3.0 
6.5 
5.2 
4.7 
4.0 
1.2 
5.0 
6.0 

1.0 
2.0 
5.2 
4.2 
6.0 
5.7 
3.0 
1.7 
3.7 
1.5 
5.0 
7.2 
6.2 
5.5 
4.0 
6.0 
3.0 
2.7 
2.0 
7.5 
5.0 
5.0 
4.7 
1.7 
1.5 
6.2 

1.0 0.6 1.1 1.6 
1.3 1.0 1.5 2.2 

9 = bes t  f o r  a l l  charac te rs  
1 = poorest  

*Differences between means t h a t  exceed t h e  LSD ( l e a s t  s i g n i f i c a n t  
d i f fe rence)  values a r e  s i g n i f i c a n t  a t  t he  5 or  1% leve l  of probabi l i ty .  
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Table  13 .  R e s u l t s  of Regional  F i n e  Fescue T e s t  a t  Cen te r ton ,  
sown October  2 ,  1972. 

J u l y  8,  1974 J u l y  8 ,  1974 
Color  r a t i n g s *  Seedhead r a t i n q s * *  

MLM 1511 
MLM 1512 
J a d e  
Barok 
Menuet 
Koket 
B a r f  a l l a  
Encota 
F levo  
P o l a r  
Penn 1 awn 

Jamestown 
Banner (RU-45C) 
Oregon K 
C-26 + Jamestown 
H i g h l i g h t  
ERG 11 
Dawson 
S c a l d i s  
Waldorf 
HF-9 
HF-11 
Roda 
Cebco 570-2 
Cebeco HZ 71-4 

C-26 

* * S S D  .05  
LSD -01 

5.00 
5.00 
4.50 
8 .00  
4 25 
4.00 
3.50 
3.25 
3.UO 
4.50 
4 .50  
8 .50  
2.75 
3.25 
4 .00  
5.50 
3.00 
3.00 
7.00 
8 .50  
3.75 
4 .25  
3.50 
4 .75  
7.50 
7 .75  

1 . 2 4  
1 .65  

7.50 
7 .25  
7 .75  
5.50 
7 .25  
6 .75  
5.75 
4.00 
3.25 
7.00 
8 .00  
7.00 
8 . 2 5  
7.50 
6.75 
7 .75  
6.25 
5.00 
7.75 
6.50 
7 .25  
7 .75  
7.50 
8.00 
6.50 
6 .25  

1.18 
1.48 

* 0 = a l l  brown 
9 = a l l  g reen  

** 0 = f u l l  complement of  seedheads 
9 = no seedheads 

*** D i f f e r e n c e s  between means t h a t  exceed the LSD ( l ea s t  s i g n i f i c a n t  
d i f f e r e n c e )  va lues  are s i g n i f i c a n t  a t  the 5 or 1% level  of prob- 
a b i l i t y .  * 
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of C-26, Barok and Sca ld is  during t h e  summer stress period. This, 
however, i s  negated by t h e  poor seedling vigor  of these  which a l s o  
a r e  not iceably slower i n  breaking dormancy. 

Kentucky Bluegrass T e s t s  

A Kentucky bluegrass  reg iona l  v a r i e t y  t es t  was i n i t i a t e d  a t  
Adelphia i n  September 1972. Many newly developed v a r i e t i e s  of 
t h i s  species  had never been t e s t e d  under low i n t e n s i t y  management 
typ i f i ed  by roadside environments. Three r e p l i c a t i o n s  of seventy 
e n t r i e s  of Kentucky bluegrass were sown alone, i n  blends of Ken- 
tucky bluegrasses,  and i n  mixtures with a f i n e  fescue or  a rye- 
grass .  P lo t s  w e r e  given a minimum of maintenance, i .e .  t w i c e  a 
year mowing, and f e r t i l i z e d  with 500 lbs/A of 10-10-10 i n  t h e  f a l l  
of 1973. This was deemed necessary t o  maintain the  stand of t u r f  
types which t y p i c a l l y  have a higher f e r t i l i t y  requirement. 

Color r a t i n g s  (See Table 14) on March 23, 1973 show Nugget 
(and Windsor, t o  a lesser ex ten t )  t o  be straw brown due t o  l a t e  
dormancy. Foliage measurements revea l  ( a s  w e r e  reported e a r l i e r )  
the common Kentucky bluegrass types,  a s  Kenblue, Park and Olymprisp 
w e r e  t he  t a l l e r  growing v a r i e t i e s .  The mixture of Fylking and 
Pennlawn fescue was t h e  t a l l e s t  en t ry  i n  t h e  t es t .  This mixture 
was dominated by t h e  Pennlawn component. A f t e r  t h e  f irst  mowing, 
t h i s  mixture had t h e  poorest  t u r f  q u a l i t y  r a t i n g s  i n  August 1973. 

I n  general ,  many t u r f  type Kentucky bluegrasses,  although 
somewhat sparse,  made r a t h e r  a t t r a c t i v e  unmowed t u r f .  It was 
apparent, however, i n  accep tab i l i t y  r a t i n g s  i n  l a t e  August 1973, 
t h a t  supplemental f e r t i l i t y  was required t o  maintain the  t u r f  
type Kentucky bluegrasses.  The added f e r t i l i t y  applied i n  the  
l a t e  f a l l  of 1973 was r e f l ec t ed  i n  the  development of a t a l l  but 
somewhat sparse  stand of seedstalks  t h e  following spring. P-59 
and Olymprisp, i n  p a r t i c u l a r ,  proved t o  be  q u i t e  stemmy. Many 
c u l t i v a r s  as  Fylking, P-29, Kenblue, Park, Monopoly, Pennstar, 
York, P-143 and o the r s  were almost lacking i n  seedstalks .  Further 
observations a t  t h i s  s i te  may determine i f  t h e  optimum l e v e l  of 
f e r t i l i t y  has been es tab l i shed  t o  maintain t h e  t u r f  type Kentucky 
bluegrasses with adequate ground cover and a minimum of stemminess. 

Kentucky Blueqrasses and Fine  Fescues Sown Alone and i n  Combination 

Several  Kentucky bluegrass and f i n e  fescues were sown i n  a 
f a c t o r i a l  f i e l d  p l o t  design on t h e  l e a s t  f e r t i l e  (sandy loam) s o i l  
of t h e  Tupper Farm a t  Centerton on October 3 ,  1972. The experi-  
ment was mowed once fo r  weed cont ro l  i n  t h e  f a l l  of 1973. R a t i n g s  
fo r  seedheads and color  were made on J u l y  8 ,  1974. Analyses of 

* 



Table 14. Summary of characteristics of Kentucky bluegrass varieties sown alone and in 
combination in a Regional Test maintained at Adelphia under simulated roadside 
conditions, sown September 15, 1972. 

3/23/73 7/5/7 3 8/10/7 3 6/19/74 6/19/74 
Color Foliar Turf He ad Head 
Rating Height Qua 1 i ty 10/30/7 3 Height Density 
l=poor (cm) 9=best Acceptability (cm) #/dcm2 

Nugget 
Merion 
Fy lk i ng 
P-29 
P-142 
Kenb lue 
Baron 
Victa (Ba-62-5) 
Ba 61-91 
Ba 62-55 
Vantage (Ba 61-24) 
Park 
Windsor 
Sydspor t 
Bonnieblue (P-106) 
Majestic (P-84) 
Camp ir a 
Monopoly 
Galaxy 
Geranimo 
P- 57 
NK K1-131 
NK K1-132 
NK K1-133 
NK K1-138 
NK K1-143 

2.7 
6.0 
5.7 
6.3 
4.3 
6.3 
5.7 
5.7 
4.7 
5.3 
5.3 
5.3 
3.3 
5.3 
6.3 
7.3 
5.7 
5.3 
6.0 
5.0 
6.0 
5.7 
5.3 
6.0 
5.7 
6.0 

3.7 
6.3 
10.3 
4.0 
8.3 
19.0 
7.0 
4.0 
4.7 
5.0 
10.7 
16.0 
4.3 
4.7 
7.7 
5.7 
9.3 
11.0 
7.3 
7.7 
6.3 
7.0 
8.0 
8.3 
4.7 
6.3 

6.0 
6.3 
5.3 
4.7 
6.0 
3.7 
6 .0  
6.0 
5.7 
6.0 
4.3 
3.3 
5.0 
6.7 
4.7 
6.3 
4.7 
4.7 
6.0 
6.0 
7.0 
5.3 
5.0 
4.7 
5.0 
5.0 

5.3 
3.3 
3.3 
3.0 
4.3 
2.7 
4.3 
4.3 
3.3 
4.0 
2.7 
2.3 
2 :7 
4.0 
2.7 
3.3 
3.0 
2.7 
2.7 
3.3 
3.7 
3.7 
3.0 
3.0 
3.0 
3.0 

14.3 
21.0 
23.7 
12.7 
25.3 
41.3 
14.7 
14.0 
13.7 
14.3 
34 .O 
30.0 
22.7 
17.7 
17.0 
16.7 
18.7 
29.7 
16.3 
23.3 
22.7 
19.0 
18.7 
29.0 
16.7 
16.7 

1.3 
5.9 
0.2 
0.3 
7.5 
1.0 
5.0 I 

1.5 w 
2.3 
2.4 
0.5 
0.5 
0.4 
3 . 3  
2.5 
1.0 
9.0 
0.2 
1.9 
1.7 
5.1 
0.6 
0.5 
0.4 
4.5 
0.4 

w 

I 



Table 14 - (cont inued)  

3/2 3/7 3 7/5/7 3 8/10/7 3 6/19/74 6/19/74 
Color F o l i a r  Turf Head Head 
Rat ing  Height Q u a l i t y  10/30/7 3 Height  Dens i ty  
l=poor  ( c m )  9=bes t  A c c e p t a b i l i t y  ( c m )  #/dcm2 

NK K1-155 
NK K1-157 
NK K1-158 
NK K1-187 
P- 59 
Sodco 
MLM 18001 
Adelphi 
Parade 
EVB-282 
3VB-305 
EVB-307 
EVB-391 
Pennstar  
M e r .  + Kenb. 
M e r .  + Penns. 
Mer. + Baron 
Nug. + Penns. 

Nug. + Park 
Vantage + V i c t a  
P-57 + P-59 
Fylk.  + J a m e s .  
Fylk.  + C-26 
Fylk.  + Pennlawn 
Fylk.  + Pennfine 
D e l f t  

Nug. + P-29 

6.7 
6.0 
6.0 
6.3 
7.0 
4.7 
5.3 
6.7 
6.7 
5.3 
6.3 
5.3 
5.0 
5.7 
6.0 
6.7 
6.0 
5.0 
6.0 
6.3 
6.0 
6.7 
7.7 
5.0 
8.3 
8.3 
6.3 

11.3 
10.0 
11.3 
8.3 
11.0 
8.7 
6.0 
3.7 
8.7 
3.7 
6.7 
6.7 
6.7 
10.0 
13.3 
9.0 
5.3 
7.7 
5.0 

12.7 
8.3 
11.3 
12.0 
13.3 
36.3 
8.3 
7.7 

5.7 
4.3 
4.7 
5.3 
5.7 
5.0 
5.3 
6.3 
4.7 
4.0 
5.0 
6.0 
5.7 
5.3 
4.0 
6.3 
6.0 
5.7 
6.0 
4.3 
5.7 
5.3 
4.3 
5.3 
1.7 
3.0 
6.7 

4.0 
3.3 
3.0 
3.7 
3.0 
2.7 
3.3 
3.3 
3.7 
3.3 
3.3 
5.3 
3.7 
3.0 
3.3 
4.0 
3.7 
4.7 
4.3 
3.3 
3.7 
3.7 
3.3 
4.3 
2.0 
1.3 
3.3 

25.0 
31.0 
34.0 
19.7 
26.0 
30.0 
14.0 
15.3 
21.7 
12.3 
17.3 
19.7 
14.7 
34.7 
34.3 
20.3 
17.7 
17.7 
24.3 
32.0 
20.7 
26.7 
57.3 
43.0 
65.7 
30-0 
19.0 

9.8 
0.6 
0.7 
0.3 

18.2 
1.2 
2.0 
1.7 
10.0 
0.3 1 

W 2.2 + 
10.4 1 
2.9 
0.2 
1.8 
2.4 
4.8 
0.1 
0.5 
2.8 
2.5 
7.2 
1.3 
2 . 1  
5.2 
0.2 
0.4 



Table 14. (cont inued)  

3/2 3/7 3 7/5/7 3 8/10/73 6/19/74 6/19/74 
Color F o l i a r  Turf Head Head 
Rating Height Q u a l i t y  10/3 0/7 3 Height Dens i ty  
l=poor (a) 9=best A c c e p t a b i l i t y  ( c m )  #/dcm2 

P-162 York 7 
RAM #1 
RAM #2 
P-156 
P-164 
P-143 
P-7 2 
P-148 
Adelphi + Nuq. 
Blend 38 
PSV-150 
PSU-169 
PSU-190 
PSU-197 
K-860 
K-808 
Olymprisp , 

6.3 
6.0 , 

6.0 
_I 6.0 
6.3 
5.3 

. 7.0 
5.7 
6.3 
6.0 
5.7 
5.3 
6.0 
5.7 
7.0 
6.7 
5.0 

6.3 
5.3 
7.0 
3.3 
3.7 
8.0 
3.7 
5.7 
4.3 
9.3 
9.7 
13.7 
5.7 
7.0 
3.7 
4.7 
17.3 

6.3 
6.7 
5.0 
5.0 
4.7 
5.7 
5.7 
6.3 
4.7 
5.3 
3.7 
6.0 
-5 . 0 
6.0 
6.0 
4.7 
4.3 

4.0 
4.7 
3.3 
3.3 
3.0 
3.0 
3.3 
3.3 
4.3 
3.0 
3.0 
2.3 
3.7 
3.0 
3.7 
3.3 
2.3 

13.7 
12.0 
18.7 
15.7 
13.0 
24.3 
19.3 
18.7 
14.7 
27.3 
38.7 
35.7 
19.3 
33.0 
17.0 
15.3 
33.3 

0.2 
0.4 
3.8 
0.1 
0.1 
0.0 
4.3 
0.7 
2.4 
3.3 1 

w 0.3 vI 

0.7 1 

0.4 
0.5 
0.1 
1.5 
12.3 

*LSD -05 1.1 3.8 1.5 1.3 8.6 2.4 

-01 1.4 5.0 2.0 1.7 11.4 3.2 

* Differences between means t h a t  exceed t h e  LSD ( l e a s t  s i g n i f i c a n t  d i f f e r e n c e )  va lues  a r e  
s i g n i f i c a n t  a t  t h e  5 or 1% leve l  of p r o b a b i l i t y .  
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v a r i a n c e  w e r e  employed t o  a s s e s s  t h e  r e l a t i v e  performance of  
e i g h t  Kentucky b luegras ses ,  and fou r  f i n e  f e scues ,  a lone  and i n  
a l l  p o s s i b l e  combinations. 

S i g n i f i c a n t  d i f f e r e n c e s  (See Table 15)  were apparent  i n  t h e  
performance of Kentucky b luegras s  and fescues  i n  pure  s t a n d s .  The 
fescue  components proved t o  be t h e  predominant f a c t o r  a f f e c t i n g  
t h e  seedhead r a t i n g s  of mixtures .  I n  descending o rde r  of q u a l i t y  
a f f e c t i n g  mixtures  t h e  f i n e  fescues  ranked: F o r t r e s s ,  Ruby, Banner 
and High l igh t .  

The f i n e  fescues  w e r e  a l s o  t h e  prime f a c t o r  determining t h e  
c o l o r  of t h e s e  mixtures  (See Table 1 6 ) .  There w e r e  a l s o  s i g n i -  
f i c a n t  c o l o r  d i f f e r e n c e s  i n  both t h e  b luegrasses  and f e scues  i n  
pu re  s t ands .  There was a t r e n d  toward b e t t e r  c o l o r  i n  mixtures  
w i t h  spreading fescues  and s l i g h t l y  poorer c o l o r  i n  mixtures  wi th  
Chewmgs-type fescues .  

Polycross  Proqeny Performance 

Having found no commercially a v a i l a b l e  f i n e  fescue  v a r i e -  
t i e s  t h a t  w e r e  c o n s i s t e n t l y  s u p e r i o r ,  bu t  f i n d i n g  evidence of 
s u p e r i o r  c lones  of  Chewings-type and spreading f e scues ,  a dec i -  
s i o n  was made t o  develop new s y n t h e t i c  v a r i e t i e s  of  t h e s e  fescues .  
Thei r  s u c c e s s f u l  s y n t h e s i s  and commercial p roduct ion  would a s s u r e  
a v a i l a b i l i t y  of supe r io r  g r a s s e s  f o r  roads ide  mixtures .  The 
mechanics of syn thes i z ing  v a r i e t i e s  t h a t  w e r e  e v e n t u a l l y  called 
Banner and F o r t r e s s  a r e  d e a l t  w i t h  more f u l l y  i n  a M a s t e r ' s  degree 
t h e s i s  (Schmit 1974) .  To t e s t  t h e  c o m p a t i b i l i t y  of t h e  selected 
p a r e n t a l  c lones ,  po lycross  progeny tes t s  w e r e  e s t a b l i s h e d .  

Seed of  two po lyc ross  n u r s e r i e s ,  a 45 c lone  Chewings-type 
f e scue ,  and a 6 c lone  spreading f e scue  w e r e  ha rves t ed  i n  J u l y  1971. 
Seed y i e l d s  exceeded expec ta t ions .  Af te r  c leaning  t h e  a r t i f i c i a l l y  
d r i e d  seed,  germinat ion tes t s  were run.  All progeny w e r e  found t o  
germinate s a t i s f a c t o r i l y .  The major p o r t i o n  of  seeds w e r e  composi- 
t e d  a s  a Chewings s y n t h e t i c  i d e n t i f i e d  a s  RU-45C ( l a t e r  'Banne r ' )  
and a spreading s y n t h e t i c  was c a l l e d  RU 6-S ( l a t e r  ' F o r t r e s s ' ) .  
The two s y n t h e t i c s  w e r e  s e n t  t o  coopera tors  i n  25 s t a t e s  and t h r e e  
f o r e i g n  c o u n t r i e s  f o r  s m a l l  p l o t  t e s t i n g .  

Each s y n t h e t i c  w a s  s e n t  t o  a d i f f e r e n t  commercial grower of 
seed i n  Oregon f o r  product ion  eva lua t ion  and seed i n c r e a s e .  Seed 
y i e l d s  have been adequate and both v a r i e t i e s  have performed wi th  
m e r i t  a t  a l l  t e s t i n g  l o c a t i o n s .  V a r i e t a l  r e l e a s e  of  'Banner '  and 
' F o r t r e s s '  a r e  soon a n t i c i p a t e d  upon enumeration of a l l  d a t a  
inc luding  Regional T e s t i n g  d iscussed  p rev ious ly .  Commercial seed 
of  'Banner '  and ' F o r t r e s s '  w i l l  be made a v a i l a b l e  a f t e r  v a r i e t a l  
r e l e a s e .  
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Table 15. Seedhead ratings of Kentucky bluegrass and fine fescue 
sown in pure stands and in mixtures at the Tupper Farm 
at Centerton on July 8, 1974. 

Fine Fescues 
Fortress Ruby Highlight Banner 

Kentucky blueqrass 

None 6.8 7.5 8.3 6.3 

Merion 7.5 7.3 6.7 6.5 8.0 

Kenblue 8.0 7.8 6.5 7.3 8.0 

T138-13 6.5 7.8 6.7 6.7 8.0 

T138-10 7.3 7.8 7.0 7.0 8.0 

P-29 8.5 7.8 6.5 6.8 8.5 

Bonnieblue 8.3 7.5 6.8 6.8 7.8 

Ma] estic 8.3 8.0 7.0 7.0 8.0 

South Dakota 
- 
X 

7.3 7.8 6.8 6.5 7.8 

7.7 7.6 6.8 7.0 7.8 

*LSD .05 = 0.92 

LSD .01 = 1.22 

1/ Values represent the mean of four replications 

Ratings 9 = most seedheads 
1 = fewest seedheads 

* Differences between means that exceed the LSD (least significant 
difference) values are significant at the 5 or 1% level of prob- 
ability. 
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Table  16.  Color r a t i n g s  of  Kentucky b luegras s  and f i n e  fescues  i n  
pure  s t ands  and i n  mixtures  a t  the Tupper Farm, Center ton  
on J u l y  8, 1974. 

Kentucky b lueqras ses  

Merion 

Kenblue 

T138-13 

T138-10 

P-29 

Bonnieblue 

M a j e s t i c  

South Dakota 
- 
X 

"IiSD .05 1.02 

LSD -01 1.4 

Fine Fescues 
Ruby High l igh t  

None 5 .3  4 .3  

7 . g  

5.3 

5.5 

5.7 

7 .8  

6.8 

6 .8  

5.8 

6 .3  

5.5 

6.0 

6.3 

5.5 

6 .3  

5.8 

5.8 

5.8 

5.8 

5.0 

5.5 

5.3 

5.5 

5.3 

6.0 

6.3 

5.3 

5.5 

Banner 

5 .8  

4 .0  

4 . 5  

4 .3  

4 .8  

4 .8  

4 . 3  

4.8 

4.5 

4 . 5  

F o r t r e s s  

7 . 8  

6.0 

5.8 

5.8 

6.0 

6 .0  

5.8 

5.5 

5.5 

5.4 

Values r e p r e s e n t  t h e  mean of four  r e p l i c a t i o n s  

9 = green 
1 = brown 

* Dif fe rences  between means t h a t  exceed t h e  LSD ( leas t  s i g n i f i c a n t  
d i f f e r e n c e )  va lues  a r e  s i g n i f i c a n t  a t  t h e  5 o r  1% l e v e l  of prob- 
a b i l i t y .  
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Seed of po lyc ross  c lones  w e r e  sown a t  s e v e r a l  l o c a t i o n s  i n  
New J e r s e y  t o  f u r t h e r  e v a l u a t e  components. Rat ings  of  p a r e n t a l  
c lones  a r e  given i n  Table 1 7 .  The t r i a l  sown a t  New Brunswick 
on September 1, 1971 by D r .  C. Reed Funk of  Rutgers  was main- 
t a i n e d  by h i s  s t a f f  under 3/4 inch  t w i c e  weekly mowing and w a s  
eva lua ted  f o r  t u r f  q u a l i t y  and co lo r  from May 1972 t o  December 
1973. D i f f e rences  among t h e  Chewings-type progenies  were less 
s t r i k i n g  than  a n t i c i p a t e d .  Spreading f e scues ,  though s u b j e c t  t o  
severe  sp r ing  l e a f s p o t  t h inn ing ,  u s u a l l y  had more a t t r a c t i v e  
win te r  co lo r  under mowing than  d id  t h e  Chewings fescues .  The 
l a t t e r  had more yellow l eaves  dur ing  t h e  win te r  season. I n  g e n e r a l  
p rogenies  compared f avorab ly  t o  s tandard  v a r i e t i e s ,  and t h e  com- 
p o s i t s ,  'Banner '  and ' F o r t r e s s '  proved t o  be s u p e r i o r  t o  t h e i r  most 
s imilar  v a r i e t i e s .  

Progeny t e s t s  (Table 18) maintained under unmowed s imulated 
roads ide  cond i t ions  a t  Adelphia,  Route 195 and a t  Center ton have 
demonstrated a more v a r i a b l e  performance c l o s e l y  r e l a t e d  t o  t h e  
f e r t i l i t y  of  t h e  s i te .  P l o t s  a t  Adelphia on p roduc t ive  s o i l  
included 66 e n t r i e s  of f i n e  fescue  progenies  and s t anda rds .  They 
showed almost uniformly poor s u r v i v a l  a f t e r  t h e  second year  due 
t o  smothering by f o l i a g e  of t h e  prev ious  summer. P l o t s  a t  Route 
195 w e r e  th inned  by excess ive  mowing under low f e r t i l i t y  bu t  have 
no t  su f foca ted  from overgrowth and g r e a t e r  d i f f e r e n c e s  a r e  appar- 
e n t  among e n t r i e s .  Center ton,  t h e  l a s t  l o c a t i o n  t o  be sown had 
reached m a t u r i t y  i n  t h e  1974 season. The co lo r  of Chewings fes- 
cues was poor i n  J u l y .  C-26 hard fescue ,  i n  p a r t i c u l a r ,  and t h e  
spreading fescue  components of ' F o r t r e s s '  showed b e t t e r  co lo r  wi th  
f e w e r  s e e d s t a l k s  when compared t o  t h e  Chewings-types which were 
cha rac t e r i zed  by browning due t o  l e a f  senescence.  

Addi t iona l  progeny t e s t s  of mainly sp read ing  f e scues  w e r e  
e s t a b l i s h e d  a t  t h e  Adelphia and Center ton Research Farms. The 
tes t  a t  Adelphia included a t r i a l  maintained under high f e r t i l i t y  
and t w i c e  weekly c l o s e  mowing (See Table 19)  and a t r i a l  s imula t -  
ing  roads ide  c o n d i t i o n s  (See Table 2 0 ) .  Three r e p l i c a t e s  of 33 
e n t r i e s  sown a t  Adelphia on September 13, 1972 were eva lua ted  f o r  
t o l e r a n c e  t o  mowing. Height of mowing was 3/4 inch  dur ing  t h e  
growing season. 
Rat ings (Table 19 )  w e r e  made i n  January 1973 f o r  l e a f  b l i g h t  d i s -  
ea se .  Turf q u a l i t y  was eva lua ted  on A p r i l  6 a f t e r  breaking of 
dormancy and on J u l y  16 du r ing  t h e  summer stress pe r iod .  Evalua- 
t i o n s  w e r e  made f o r  c o l o r  on August lo, 1973. 

F e r t i l i z e r  was app l i ed  t o  main ta in  a c t i v e  growth. 

I n  t h e  mowed spreading  fescue  t e s t  (Table 19)  a l l  spreading 
e n t r i e s  except  130-18 w e r e  s u s c e p t i b l e  t o  a l e a f  b l i g h t  cond i t ion .  



Table 17. Turf performance scores  f o r  q u a l i t y  and color  of f i n e  fescue progeny sown a t  New Brunswick,on September 1, 1971. 
-Turf performance = Qual i ty  + Color Ratings - 9 = h ighes t  q u a l i t y  

1 = poores t  co lor  

Average 

5/4 5/17 6/26 8/1 11/3 12/7 1/23 3/26 4/16 8/7 9/4 10/2 12/6 5/4 17 2 
Qual.  Qual .  Qual .  Qual .  Qual.  Color Color Color Color Qual.  Qual.  Qual.  Qual. 12/6/73 

197 2 197 3 Performance 

Chewinqs Polycross Progenies 

3438-b GEB 7.5 
3438-d F t .  McAenry 7.0 
3438-g 7.0 
3440-a 8.0 
3440-b 7.7 
3 4 4 0 4  7.0 
3440-e 7.2 
Syn A Chew. ** 5.7 
3440-g 7.0 
3 4 4 2 4  7.5 
3442-g 7.7 
3444-b 7.5 
3444-c 7.0 
3444-e 7.2 
3444-g 6.8 
3446-a 6.5 
3446-b 7.5 
3 4 4 6 4  7.0 
3446-g 8.0 
3440-b 7.7 
3 4 4 8 4  7.5 
3450-a 7.5 
3450-e 7.7 
3922-a Jumping Brook 1 8.0 

n 

" 
n 

n 

I1 

n 

I 

" 
I, 

II 

I, 

I, 

I, 

I 1  

I, 

I* 

** 
0 

I1 

I, 

7.0 
7.0 
7.0 
7.0 
7.2 
7.2 
7.7 
7.0 
7.0 
7.0 
7.5 
7.2 
7.0 
6.5 
6.5 
7.0 
7.0 
7.0 
6.5 
7.0 
7.2 
7.0 
7.2 
7.0 

5.5 
6.2 
5.5 
6.7 
5.5 
5.7 
6 .5  
6.0 
6.0 
6.3 
7.0 
5.7 
6.5 
5.7 
6.0 
5.5 
7.3 
7.0 
5.7 
5.5 
6 . 0  
4.8 
5.5 
8.3 

6.0 
5.7 
5.6 
6.0 
6.5 
6.0 
6.3 
6.0 
6.3 
6.0 
6.5 
6.5 
5.7 
5.7 
4.7 
6.3 
6.7 
6.3 
5.7 
6.5 
6.3 
5.3 
5.3 
7.5 

7.5 
7.0 
7.5 
7 .3  
7.3 
7.0 
7.7 
7.7 
7.7 
7.5 
7.0 
8.0 
7.7 
7.7 
7.2 
8.0 
7.2 
7.2 
7.5 
7.2 
7.2 
7.5 
7.0 
7.5 

6.3 
6.3 
6.7 
6.7 
6.5 
6.0 
6.7 
6.5 
6.7 
7.0 
7.0 
6.7 
6.7 
6.7 
7.3 
7.5 
6.5 
6.7 
7.0 
6.0 
6.5 
7.3 
7.0 
6.2 

5.3 
5.7 
6.0 
6.0 
6.0 
5.0 
6.2 
5.7 
6.0 
6.5 
6.0 
5.7 
5.2 
5.7 
5.7 
6.0 
5.0 
5.0 
6.3 
5.0 
5.7 
7.0 
4.7 
6.0 

6.0 
7.3 
7.0 
6.7 
6.0 
5.7 
7.0 
6.7 
7.0 
7.0 
6.7 
7.5 
6.7 
6.7 
6.7 
6.7 
6.0 
5.7 
6.2 
5.5 
6.2 
7.5 
6.0 
6.5 

5.5 
4.5 
5.7 
4.7 
5.7 
4.7 
5.7 
5.7 
5.0 
5.0 
6.2 
5.2 
6.2 
5.5 
5.2 
5.2 
6.0 
6.0 
5.7 
6.0 
5.7 
6.7 
6.3 
6.2 

4.5 
5.2 
5.7 
4.0 
5.0 
3.5 
4.2 
5.5 
4.2 
3.5 
5.0 
5.5 
5.0 
5.0 
4.5 
4.5 
4.5 
4.0 
3.7 
3.5 
4.0 
3.3 
4.0 
4.3 

5.0 
5.5 
7.0 
4.2 
5.5 
2.7 
4.7 
5.7 
5.2 
4.7 
4.7 
5.5 
5.3 
4.7 
4.7 
5.0 
5.5 
5.0 
5.3 
4.5 
5.3 
3.3 
3.3 
5.3 

4.7 
7.0 
7.5 
4.5 
4.5 
2.2 
5.0 
4.7 
3.7 
4.0 
5.0 
5.0 
5.7 
4.5 
4.5 
5.7 
3.5 
4.5 
5.0 
3.0 
4.7 
3.0 
4.0 
4.5 

5.7 
8.5 
7.5 
6.0 
4.0 
4.2 
5.0 
7.0 
5.5 
6.3 
7.3 
7.0 
7.2 
6.0 
4.5 
6.0 
5.0 
5.7 
6.5 
6.5 
6.7 
5.3 
5.3 
4.7 

5.9 
6.4 
6.6 
6.0 
6.0 

6.3 
6.1 0 

5.9 1 

6.0 
6.4 
6.4 
6.0 
6.5 
5.7 
6.1 . 
5.8 
5.9 
6.1 
5.7 
6.1 
6.1 
5.6 
5.6 

5.1 , 



Table 17. (continued) 

Average 

5/4 5/17 6/26 8/1 11/3 12/7 1/23 3/26 4/16 8/7 9/4 10/2 12/6 5/4/72 
Qual. Qual. Qual. Qual. Qual. Color Color Color Color Qual. Qual. Qual .  Qual .  12/6/73 

1972 1973 Performance 

3922-b Wakill 
3922-c Wakill 
3922-d Phi l .Art  Museum 
3922-e Tennant Cemetary 
3922-f Roosevelt Park 

3924-d Colonia 
3924-f Personal  Prod. 
3926-d P l a i n f i e l d  163 
3926-e Ft. Tyron I.Y.C. 
3928-b Bridgehaatpton 9 

3932-e I 

3934-c Bridgehampton 6 
3938-d Bridgehaatpton 5 
3942-c Creek #6 
3942-e Creek #6 
3944-a C.C. Mass. 
3944-d Beachmont C.C. 
3946-d Oakmont #7 
3946-e I 

3924-b Ft. M c H e n r y  

3 9 3 2 4  I 

3932-f I 

3946-f m 

Var iet iee 
Banner 
Jarnestown 

8.0 
7.2 
7.0 
7.5 
6.5 
7.2 
7.7 
7.7 
8.0 
7.5 
7.5 
7.2 
7.2 
8.0 
7.7 
8 . 0  
7.0 
7.5 
7.0 
7.5 
7.0 
7.2 
7.5 

8.0 
7.2 

7.2 
7.0 
6.7 
6.7 
7.2 
7.0 
7.5 
7.0 
7.2 
7.5 
7.0 
7.0 
7.2 
7.0 
7.0 
7 .0  
6.7 
7.5 
7.5 
7.2 
6.7 
7.2 
7.2 

7.7 
7.2 

6.0 
6.3 
5.0 
5.7 
5.7 
6.3 
6.0 
6.5 
5.0 
6.7 
5.7 
6.7 
6.7 
6.5 
6.0 
6.3 
6.3 
6.3 
5.5 
6.2 
6.5 
6.5 
6.0 

5.5 
5.3 

6.5 
7.0 
5.7 
6.5 
5.3 
6.0 
6.5 
5.5 
5.5 
5.5 
5.5 
6.0 
6.0 
7.0 
6.3 
5.5 
5.7 
5.7 
5.7 
5.5 
6.0 
6.3 
6.0 

6.7 
6.0 

7.0 
7.7 
7.2 
7.2 
6.7 
7.5 
6.7 
7.0 
7.7 
7.7 
7.5 
7.0 
7.3 
8.3 
7.7 
7.3 
7.3 
7.5 
7.7 
7.7 
6.7 
7.0 
6.7 

7.0 
8.2 

7.2 
6.7 
7.0 
6.2 
6.7 
6.3 
5.7 
7.0 

'6.3 
6.7 
7.2 
6.2 
6.0 
6.0 
6.7 
6.0 
7.0 
7.3 
7.2 
6.0 
6.3 
6.7 
6.2 

7.2 
7.2 

6.7 
6.5 
5.2 
5.5 
5.3 
6.0 
5.7 
6.0 
5.3 
6.3 
5.7 
6.7 
4.0 
4.0 
6.3 
5.3 
6.0 
6.3 
6.7 
6.3 
5.7 
6.3 
6.2 

6.5 
6.5 

7.2 
7.2 
6.5 
6.0 
6.0 
6.0 
5.3 
6.3 
5.7 
6.7 
6.5 
5.7 
5.2 
5.7 
7.2 
6.2 
7.0 
6.7 
7.0 
7.3 
6.7 
6.5 
6.5 

7.0 
7.7 

7.0 
5.2 
5.2 
5.2 
7.0 
5.5 
5.5 
7.3 
5.7 
6.0 
6.3 
6.0 
6.0 
5.5 
5.7 
5.7 
4.7 
6.0 
5.7 
5.0 
5.0 
5.2 
6.2 

6.3 
6.5 

5.0 
4.7 
5.2 
4.3 
5.0 
3.7 
5.0 
5.3 
5.3 
4.7 
4.0 
3.7 
5.2 
5.5 
4.5 
4.5 
4.3 
4 .3  
4.0 
4.0 
4.3 
4.0 
4.3 

5.7 
6.2 

5.0 
5.5 
5.5 
5.5 
5.0 
6.7 
6.3 
4.3 
4.7 
7.0 
4.3 
3.0 
6.3 
6.5 
5.0 
4.0 
5.5 
4.2 
5.2 
4.5 
5.0 
5.0 
5.7 

6.0 
6.7 

5.0 
5.7 
4.7 
5.7 
5.3 
5.5 
4.3 
4.3 
5.7 
6.3 
4.7 
2.7 
6.0 
5.0 
5.0 
5.3 
5.0 
4.2 
4.7 
4.7 
5.3 
4.0 
4.7 

5.7 
6.2 

5.7 
7.5 
6.2 
7.0 
5.7 
7.3 
5.7 
6.0 
5.7 
6.0 
7.0 
4.2 
6.5 
6.0 
6.7 
6.5 
7.0 
6.5 
7.2 
5.5 
7.0 
6.0 
6.3 

8.2 
7.5 

6.4 
6.5 
5.9 
6.1 
6.0 
6.2 
6.0 
6.2 
6.0 
6.5 I 

6.1 P 

6.1 ' 
6.2 
6.3 
6.0 
6.1 
6.5 
6.2 
6.0 
6.0 
6.0 
5.6 

5.5 t- 

6.7 
6.8 



Table 17. (continued) 

Average 
1972 1973 Performance 

5/4 5/17 6/26 8/1 11/3 12/7 1/23 3/26 4/16 8/7 9/4 10/2 12/6 5/4/7 2 
Qual.  Qual .  Qual.  Qual .  Qual.  Color Color Color Color Qual .  Qual .  Qual .  Qual. 12/6/73 

Highl ight  
Menuet 

Ruby 
Pennl awn 
For t r e s s  
Golfrood 

C-26 

6.0 
5.5 
6.0 
4.7 
4.5 
4.0 
5.2 

Spreadinq Polycross Proqenies 
F t .  McHenry (130-17) 6.7 
F t .  McHenry 2 5.0 
Ethicon 162 5.7 
Ethicon 121-1 5.0 
Cent ra l  Park Shade 6.7 
Cent ra l  Park 5.0 

1 3 0 4  
130-10 
130-13 
130-15 
130-16 
130-17 
130-18 
130-19 
130-20 
CD-1 
CD-2 

4.0 
5.0 
4 .0  
4.0 
4 .2  
4.7 
4.2 
4.5 
5.0 
3.0 
4 .0  

6.2 
4.5 
7.2 
5.0 
5.0 
5.2 
6.5 

7.7 
6.7 
6.3 
6.0 
6.7 
6.2 

6.0 
5.5 
6.0 
7.0 
6.2 
6.0 
5.5 
6.2 
6.5 
5.5 
4.2 

6.0 
6.5 
7.2 
5.3 
4.7 
4.0 
7.7 

5.2 
5.0 
6.0 
5.5 
6.0 
5.5 

5.0 
5.0 
5.0 
5.0 
4.7 
5.0 
5.7 
6.0 
5.5 
4.0 
4.3 

6.7 
6.2 
7.0 
4.0 
4.7 
4.7 
5.5 

5.2 
4.7 
7.0 
5.2 
5.5 
5.5 

4.7 
4 .5  
5.0 
5.0 
4.0 
5.2 
4.7 
5.0 
5.5 
4.5 
4.2 

6.5 
8.2 
8 . 2  
5.3 
5.7 
7.5 
5.0 

8.0 
6.0 
7.7 
7.0 
7.0 
7.5 

7.7 
6.5 
7.0 
8.0 
7.2 
7.0 
7.3 
8.0 
7.5 
5.5 
4.7 

7.2 
7.0 
7.2 
6.3 
6.0 
7.7 
7.0 

6.2 
6.7 
6.0 
7.5 
6.5 
7.2 

7.0 
6.7 
8.0 
6.0 
7.2 
7.0 
7 -7  
8 .3  
8.5 
8 .0  
7.3 

7.0 
7.7 
7.7 
7.0 
7.2 
8.0 
8.0 

7.7 
7.7 
7.0 
8.7 
6 .5  
8.0 

8.0 
7.0 
6.0 
5.0 
8.0 
7.7 
8.3 
9.0 
9.0 
8.0 
0.0 

7.0 
8.0 
4.5 
7.0 
5.3 
8.5 
6.0 

7.0 
7.0 
6.0 
7.7 
6.3 
7.3 

6.7 
6.7 
7.0 
5.0 
7.3 
6.7 
6.7 
7.7 
8.5 
7.5 
6.7 

5.0 
5.0 
6.5 
5.0 
7.3 
8 . 7  
4.7 

6.2 
8.3 
7.3 
8.0 
5.0 
8.5 

5.3 
6.0 
6.7 
7.0 
6.8 
5.3 
6.0 
6.7 
7.0 
8 . 0  
6.3 

4.0 
3.0 
5.2 
2.7 
2.5 
4.7 
3.0 

3.7 
3.0 
5.0 
3.0 
4.0 
4.3 

3.3 
4.0 
3.0 
5.0 
2.7 
3.3 
4.7 
4.0 
2.7 
2.3 
3.7 

4.0 
3.5 
6.0 
1.5 
2.5 
4.7 
2.5 

5.3 
3.3 
4.3 
3.7 
4.3 
4.7 

3.3 
4.0 
2.0 
5.0 
2.7 
3.5 
3.7 
4.0 
2.7 
2.7 
4.3 

3.5 
3.2 
6.2 
3.0 
4.0 
5.7 
2.0 

6.3 
3.7 
4.3 
4.0 
5.3 
6.3 

5.0 
3.5 
3.0 
7.0 
2.7 
3.5 
3.7 
5.0 
3.0 
6.0 
5.3 

5.0 
4.5 
6.2 
2.7 
5.2 
7.5 
2.2 

6.0 
3.5 
5.7 
4.7 
4.0 
5.3 

5.0 
7.0 
4.0 
6.0 
4.2 
7.0 
5.7. 
5 . 0  
4.3 
5.5 
4.7 

5.7 
5.7 
6.2 
4.6 
5.0 
6.2 
5.0 

6.3 
5.4 N 

6.0 I 

5.9 
5.7 
6.3 

5.5 
5.5 
5.1 . 
5.8 
5.2 
5.8 
5.7 
6.1 
5.8 
5.4 
5.2 



Table 18. Seed y i e lds  and r a t i n g s  o f  f i n e  fescue progeny sown a t  Adelphia, I95 and Centerton under minimum maintenance. 
Ratings 9 = b e s t  performance f o r  a l l  cha rac t e r s  

1 = poorest performance f o r  a l l  cha rac t e r s  
Centerton Adelphia 1-95 - May 10. 1972 

w t .  CM Color Dormancy Survival  Seed- 
Seed(g) Height Rating Rating Rating Uni- Den- Appear- Seed- Color heads 

1971 5/12/72 9/27/72 4/5/73 8/5/74 Color formity s i t y  ance s t a l k s  Visor 7/8/74 7/8/74 

Chewinqs Polycross Progenies 

3438-b GEB 
3438-d F t .  WcHenry 
3438-9 I 

3440-a I 

3440-b 
3440-d 

3442-9 I 

3444 - b 
3444-c I 

3444-e I 

3444-9 I 

3446-a I 

I 

3440- I 

3446-d I 

3446-9 I 

3448-b " 
34484  I 

3450-13 * 
34 50-e I 

3922- Jumping brook 1 
3922-b Wakill 
3922-c Wakill 
3922-d Ph i l .  A r t  Museum 
3922-e Tennant Cemetary 

1400 
860 

1030 
1480 
1595 
870 

1055 
1560 
7 60 

1490 
850 

1103 
1210 
1540 
1600 
2450 
1325 
17 20 
1485 
2325 
2320 
2360 
1275 
1930 

12.3 
10.5 
11.0 
11.5 
11.0 
10.5 
10.8 

9.7 
12.5 
11.8 
13.5 
16.5 
10.8 
11.5 
17.3 
11.5 
10.8 
11.3 
13.5 
11.3 
11.8 
11.0 
12.5 
10.3 

5.0 
4.3 
4.5 
4.5 
5.3 
4.5 
4.0 
5.0 
5.3 
4.5 

4.8 
4.8 
3.8 
4 -8  
5.5 
4.5 
5.5 
5.8 
5.0 
4.7 
5.0 
5.5 
4.5 

4.8 

5.5 3.5 
5.5 2.5 
4.8 2.8 
5.3 3.5 
4*8 3.5 
5.0 3.0 
5.3 3.0 
4.8 2.5 
6.3 4.5 
6.3 3.5 
5.3 2.8 
5.5 4.5 
4.3 4.0 
2.7 3.0 
4.3 2.5 
4.3 3.5 
5.0 2.7 
5.5 2.7 
4.5 3.5 
3.3 4.3 
4.3 3.7 
4.5 3.5 
5.5 3.0 
4.8 3.8 

8.7 
8.7 
8.7 
8.7 
9.0 
8.5 
8.5 
8.5 
8.2 
8.7 
8.7 
8.5 
9.0 

8.7 
8.5 
8.7 
8.5 
8.7 
8.5 
8.5 
8.7 
8.7 
9.0 

7.7 
8 . 2  
8.2 
8.0 
8 .2  
8.2 
8.7 
8.0 
7.0 
7.2 
7.2 
7.7 
7.2 

7.5 
7.5 
8.0 
8 .2  
6.7 
8 . 2  
7.7 
7.7 
7.7 
7.5 

7.5 7.7 
6.7 7 . 0  
7.5 6.5 
8 . 2  8.5 
7.5 6.0 

8 . 0  7.7 
7.0 7.0 
7.0 7.2 
6.5 6.5 
8 .2  6.7 
7.7 5.7 
7.7 6.0 

7.0 6.5 
7.0 5.7 
6.7 7.7 
7.2 6.0 
8.0 8 .2  
7.5 8 . 2  
7.5 5.7 
7.5 5.7 
7.7 7.0 
7.5 4.0 

7 .2  8.0 

7.0 
5.5 
6.7 
8.7 
4.5 
7.0 
6.7 
7.2 
8.5 
6.2 
7.2 
6.7 
7.2 

7.0 
6.2 
8.0 
6.0 
7.7 
8.5 
3.7 
3.7 
5.2 
4.7 

6.2 
5.0 
5.0 
5.5 
5.7 
5.0 
6.0 
5.0 
4.5 
5.7 
6.7 
4.5 
4.7 

4.7 
5.0 
5.7 
5.0 
5.2 
4.5 
4.7 
4.7 
5.7 
4.0 

3.0 
2.5 
2.0 
3.7 
2.5 
2.5 
2.8 
2.8 
2.8 
2.3 
2.5 
2.5 
2.5 

2.8 
3.8 
2.8 
2.7 
3.0 
3.7 
4.0 
3.5 
3.0 
3.0 

6.3 
6.5 
7.3 
8.5 
7.3 
7.5 
8.3 I 

7.3 P 

7.7 
7.5 I 

8.5 
7.0 
7.7 

7.5 
8.0 
7.5 
7.5 
7.3 
7.3 
0.0 
6.5 
7.0 
7.1 



Table 18. (continued) 

Adelphia 1-95 - May 10, 1972 Centerton 
Wt . CM Color Dormancy Survival Seed- 
Seed(g) Height Rating Rating Rating Uni- Den- Appear- Seed Color heads 
1971 5/12/72 9/27/72 4/5/73 8/5/74 Color formity sity ance stalks Viqor 7/8/74 7/8/74 

3922-f Roosevelt Park 
3924-b Ft. McHenry 
3924-d Colonia 
3924-€ Personal Prod. 
3926-d Plainfield 163 
3926-e Ft. Tyron N.Y.C. 
3928-f Bridgehampton 9 
3932-d 
3932-e n 

3932-f 
3934-c Bridgehampton 6 
3938-d 5 
3942-e Creek #6 
3944-a C.C. Mass. 
3944-d Beachmont C.C. 
3946-d Oakmont #7 
3946-e 

I, 

I, 

I, 

I1 

3946-f 

Varieties 
Banner 
Jamestown 
Highlight 
Pennlawn 

Ruby 
Fortress 

C-26 

1490 
24 90 
1955 
1925 
1050 
1890 
1705 
1940 
2030 
2325 
630 
1720 
1165 
400 
1535 
1785 
1100 
1790 

- 
- 
- 
- 
- - 
- 

10.3 
11.3 
14.0 
11.3 
11.0 
12.3 
11.5 
12.0 
9.8 
11.5 
11.5 
12.0 
9.0 
9.5 
12.3 
12.5 
14.0 
11.5 

12.8 

19.0 
22.5 
10.0 
19.5 
17.8 

- 

4.5 
4.8 
5.3 
5.5 
4.8 
6.0 
4.3 
4.8 
4.5 
4.5 
4.2 
4.5 
4.0 
4.3 
5.5 
4.5 
4.3 
4.5 

4.8 
4.8 
6.0 
7.5 
7.5 
7.8 
5.5 

5.5 
4.5 
5.8 
3.8 
5.8 
4.3 
6.5 
4.5 
5.0 
4.7 
6.0 
4.3 
3.3 
3.0 
3.5 
3.0 
3.5 
3.3 

4.8 
5.0 
6.3 
6.3 
1.0 
7.5 
6.3 

2.5 
4.0 
3.5 
2.3 
2.3 
2.8 
3.3 
3.8 
4.5 
4.0 
4.3 
3.3 
3.3 
4.0 
4.3 
2.5 
3.0 
3.3 

3.3 

2.5 
2.5 
1.3 
2.5 
2.8 

- 

8.7 8.0 
8.7 7.7 
8.7 8.2 
8.7 7.7 
8.7 6.7 
9.0 7.2 
8.7 8.0 
9.0 6.7 
8.0 7.2 
8.7 8.0 
9.0 7.7 
8.7 7.0 
8.5 7.2 
8.5 7.5 
8.5 7.2 
8.5 7.7 
8.7 7.7 
8.7 8.5 

8.7 8.0 

8.7 7.2 
8.7 7.5 
7.0 5.7 
8.0 6.2 
8.5 6.5 

- - 

7.0 
7.5 
7.2 
7.2 
7.2 
7.0 
7.0 
7.2 
7.2 
7.5 
7.5 
7.7 
7.5 
7.5 
7.5 
7.2 
6.7 
7.7 

7.5 

7.0 
8.2 
4.0 
6.2 
6.5 

- 

6.5 
5.7 
8.5 
6.7 
6.0 
6.7 
6.5 
8.0 
8.0 
6.7 
8 . 0  
6.5 
7.0 
7.7 
7.0 
7.2 
5.2 
6.2 

8.5 

6.0 
7.5 
4.0 
6.7 
6.7 

- 

5.2 
3.7 
5.5 
4.7 
4.0 
7.2 
5.3 
6.7 
6.7 
6.5 
8.0 
6.2 
7.2 
7.7 
7.2 
8.2 
6.7 
7.0 

6.7 

6.2 
6.2 
4.7 
5.7 
6.2 

- 

6.7 
4.7 
5.0 
6.2 
5.7 
4.7 
6.7 
5.5 
4.2 
5.7 
5.0 
4.7 
6.5 
4.5 
6.5 
5.0 
5.7 
5.0 

5.7 

5.5 
6.5 
4.0 
6.0 
6.2 

- 

2.8 

2.5 
3.0 
2.8 
2.5 
2.8 
3.3 
3.3 
3.5 
3.5 
3.0 
3.5 

- 

- - 
3.3 
3.3 
2.0 

3.0 

4.3 
6.8 
9.0 
6.8 
3.5 

- 

8.0 

7.3 
7.0 
7.8 
6.8 
7.8 
7.8 

- 

7.8 I 

8.0 & 

8.0 @ 

7.7 I 

8.0 - - 
6.8 
7.3 
7 . 3  

6.8 

7.0 
8.3 
6.0 
8.3 
6.8 

- 



Table 18. (continued) 

1-95 - May 10, 1972 Centerton Adelphia 
wt. CM C o l o r  Dormancy Surv iva l  Seed- 

Seed(g) Height Rat ing Rat ing Rating Uni- Den- Appear- Seed Color heads 
1971 5/12/72 9/27/72 4/5/73 8/5/74 Color formity sity ance s t a l k s  V i q o r  7/8/74 7/8/74 

Spreading Polycross Proqeniee 
7.5 6.2 7.0 8.5 F t .  McHenry 1 (130-17) 1570 17.0 7.0 4.3 3.5 8.5 7.0 7.5 7.0 

F t .  McHenry 2 2725 27.5 7.3 5.0 5.3 7.7 8.5 7.7 6.7 5.7 7.2 6.3 8.8 
Ethicon 162 2520 21.0 7.3 5.8 3.5 7.5 7.2 7.7 7.2 6.7 6.5 8.0 8.8 
Ethicon 121-1 3080 23.0 7.0 4.7 2.8 8.5 7.7 7.7 7.5 8.2 7.0 7.3 8.0 
Cent ra l  Park Shade 2320 23.0 8.0 6.0 2.5 8.2 6.7 7.0 7 . 2 ,  4.7 7.5 5.3 8.3 
Cent ra l  Park 2645 22.5 7.8 5.8 2.0 6.7 6.7 6.7 7.2 6 .0  6.7 0.0 8.5 

6.0 7.0 QD-2 - 24.5 7.3 6.0 2.3 7 -7 8.3 8 . 0  6.7 4.7 7.2 

I 

P 
cn 
I 
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Table 19. C h a r a c t e r i s t i c s  of  spreading f e scues  sown a t  Adelphia 
and maintained under c l o s e  mowing. 

Leaf Turf 
b l i g h t  Qual i$y  
1/2/7 3 4/6/7 3 T u r f  

9=no i n j u r y  9=bes t  Q u a l i t y  Color 
l=seve re  l=poor  7/16/73 8/10/73 

130-2 
130-5 
130-6 
130-9 
130-10 
130-13 
130-15 
130-17 
130-18 
130-19 
130-20 
130-23 
130-24 
130-26 
130-27 
CD- 2 
3944 Cen t ra l  Park Shade 
3944e GEB F t .  McHenry 

3363 E t h i c  OP 
3446-5 II I I  

3926a TPT 121-1 F-3 
3928 TPT 121-6 F-3 
3928 TPT 122-3 F-3 
F o r t r e s s  (RU-6s) 
RU 21s 
Penn lawn 
Ruby 
Banner (RU-4 5C) 
Jame s t own 

High1 i g h t  ' 

Menuet 
N.E. Chewings (Funk) 

C-26 HF 

* LSD - 0 5  
LSD .01 

6.7 
5 .3  
5.0 
5.0 
5.0 
6 .3  
6 .3  
4 . 3  
8 . 0  
6 .0  
5 .0  
4 .7  
6 .0  
5.7 
6 .0  
5 . 3  
3.7 
2 .0  
3 .3  
5 .0  
4 . 0  
5 .3  
5 .3  
2.7 
2 .3  
2.0 
3 .0  
7 . 3  
8 .7  
8 . 3  
8 .0  
7 .0  
8 . 3  

6 . 3  
7 .0  
8 .0  
6.7 
7.0 
7 .0  
7 .0  
7 .7  
6 . 3  
6.7  
7 .7  
7 . 0  
6 . 3  
7 .3  
7 .7  
6 . 3  
7 .0  
6.7 
5.7 
7 .0  
6 .0  
6 . 3  
7 .3  
6.7 
6 . 3  
6 .0  
6 .0  
8 . 3  
7 .7  
7 . 0  
8 . 3  
8 .3  
8 .7  

4 .3  
4 . 3  
6.7 
5.7 
5 .0  
4 . 7  
3.3 
5 .0  
5 .0  
4 .7  
5.0 
4 . 7  
5 . 0  
4 . 3  
4 . 7  
5.7 
4 . 3  
4 . 0  
5 .3  
5.7 
6 .0  
5.7 
5 .3  
4 . 0  
5 .0  
4 . 3  
2.7 
6 .3  
6 .0  
7 .3  
4 . 3  
6.7 
7 .3  

2.3 
2.3 
4 .3  
2.7 
2.0 
3.0 
3.0 
2.0 
2.0 
2.0 
1 .7 
2 .3  
3.3 
3.0 
1 .7  
5 . 3  
1.7 
3.7 
5 .3  
3.3 
3.7 
4 . 0  
3.7 
2.7 
4 .0  
3.7 
1 . 3  
5.7 
4 .7  
7 . 3  
2.0 
2.7 
5 .0 

1 .7  1 .2  1 .4  2 . 2  
2.2 1.6 1 .9  2.9 

*Difference$ between means t h a t  exceed t h e  LSD ( l e a s t  s i g n i f i c a n t  
difference)  va lues  a r e  s i g n i f i c a n t  zk t h e  5 o r  1% l e v e l  of p r o b a b i l i t y .  



?able  20. C h a r a c t e r i s t i c s  of spreading fescues  sown a t  Adelphia and Center ton,  N e w  J e r s e y  and 
maintained under roads ide  cond i t ions .  

ADELPHIA CENTERTON 
Seed- Recovery Seed- 

F o l i a r  head from c l o s e  F o l i a r  head Seed- 
h e i g h t  h e i g h t  mowing Color h e i g h t  Pe r  Color head 

( c m )  ( c m )  ( r a t i n g )  r a t i n g  ( c m )  dm2 r a t i n g  r a t i n g  
7/6/73 7/6/73 8/10/73 9/25/73 6/21/74 6/18/74 5/8/74 5/8/74 

130-2 
L30-5 
~ 3 0 - 6  
~ 3 0 - 9  
!30-10 
~ 3 0 - 1 3  
L30-15 
L30-17 
L30-18 
L30-19 
L30-20 
130-23 
L30-24 
L20-26 
L30-27 
D - 2  
: en t r a l  Park Shade 
%. McHenry 1 
p t .  McHenry 2 
Sthic. 
L21-1 F-3 
L21-6 F-3 
122-3 F-3 
Por t ress  (RU-6s) 
tu-21s 

37.3 
30.3 
37.5 
37.0 
34.7 
37.0 
35.7 
40.7 
32.0 
38.0 
29.5 
36.3 
38.0 
34.3 
37.0 
42.0 
41.3 
45.3 
48.7 
31.5 
33.7 
34.0 
30.0 
43.0 
39.0 

65.7 
67.0 
67.3 
67.3 
67.5 
68.5 
69.3 
71.5 
65.7 
70.3 
62.3 
65.0 
67.7 
66.0 
70.5 
77.5 
76.5 
82.7 
80.0 
66.0 
66.5 
62.0 
66.3 
72.7 
72.0 

2.5 
1.8 
2.0 
2.0 
1.8 
2.0 
1.3 
1.3 
2.5 
2.0 
1.8 
2.0 
1.8 
2.0 
1.8 
1.5 
1.5 
1.5 
1.0 
2.3 
2.8 
2.0 
3.3 
2.0 
2.0 

4.8 
4.3 
7.0 
5.3 
5.0 
3.5 
4.3 
5.5 
5.8 
5.5 
5.3 
4.5 
3.3 
4.3 
4.5 
4.5 
2.3 

3.5 
2.5 
4.5 
1.8 
4.0 
2.5 
4.5 

2 . 0  

15.5 
15.7 
14.3 
16.7 
12.0 
12.3 
15.0 
15.3 
13.5 
15.0 
13.5 
15.3 
16.7 
14.3 
16.5 
17.5 
16.0 
14.3 
18.3 
13.3 
12.7 
13.7 
13.5 
15.5 
14.3 

1.0 
1.6 
1.5 
1.5 
0.8 
1.2 
1.2 
0.5 
0.5 
0.9 
2.3 
0.5 
1.7 
1.3 
1.9 
3.2 
5.4 
3.0 
2.7 
1.5 
1.5 
4.7 
0.8 
4.3 
1.4 

5.3 
5.3 
4.7 
5.0 
5.3 
6.3 
7.0 
5.3 
4.3 
6.3 
5.0 
5.0 
5.0 
6.0 
5.3 
4.7 
5.3 
5.0 
4.7 
6.0 
5.3 
6.0 
6.0 
4.7 
5.3 

8.0 
7.7 
7.7 
7.7 
7.0 
8.3 
7.3 

8.0 
8.3 
7.7 
9.0 
8.7 
8.3 
8.3 
6.7 
7.7 
8.3 
7.3 
8.0 
8.0 
7.7 
8.3 
7.7 
7.3 

1 

P 

1 

8.3 4 



Table 20. (continued) 

ADELPHIA CEN TE RTON 
Seed- Recovery Seed- 

Fo l i a r  head from c lose  Fol ia r  head Seed- 
height  height  mowing Color height  Per Color head 

d m 2  r a t i n g  r a t ing  (cm) (a) ( r a t i n g )  r a t ing  (an) 
7/6/73 7/6/73 8/10/73 9/25/73 6/21/74 6/18/74 5/8/74 5/8/74 

Pennlawn 
Ruby 
Banner (RU-4 5C) 
Jamestown 

High 1 i gh t 
Menuet 
NE Chewings 

C-26 

*LSD .05 
LSD -01 

50.3 
46.0 
16.5 
15.7 
16.5 
25.3 
23.2 
23.0 

6.0 
7.9 

77.3 
69.0 
61.5 
57.5 
49.0 
68.0 
64.5 
57.7 

5.4 
7 .1  

1 . 5  
1.0 
5.5 
6.0 
8.0 
3.0 
4.0 
5.0 

1.1 
1.6 

5.8 17.7 
2.3 14.7 
5 .3  9.3 
5.0 8.7 
6 . 3  10.7 
4.5 11.0 
5.0 9.5 
4 .5  8 .5  

1 . 2  1.4 
1.4 2.0 

1 .9  
4 .1  
2.6 
2 . 2  
8.9 
5.9 
3.4 
2.4 

1.4 
1.8 

4.7 
4 .6  
4 . 3  
4 .0  
8 .3  
5.3 
7 . 3  
4 . 3  

1 . 2  
1 .6  

7 . 3  
7.4 
6.0 
7.3 
6.3 
7.0 
7.3 I 

7.0 IP 
03 

1.0  I 

1.4 

Color Ratings 9 = green 
1 = brown 

* Differences between means t h a t  exceed the  LSD ( l e a s t  s i g n i f i c a n t  d i f fe rence)  values a r e  s i g n i f i c a n t  
a t  t h e  5 o r  1% l e v e l  of probabi l i ty .  
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C-26 hard f e scue  and t h e  Chewings type  f e scues  were moderately 
r e s i s t a n t  and t h i s  was r e f l e c t e d  i n  h ighe r  t u r f  q u a l i t y  r a t i n g .  
Banner and C-26 hard  fescue  had t h e  b e s t  c o l o r  by mid-August 1973. 

I n  t h e  minimum maintenance t e s t  a t  Adelphia (See Table 2 0 ) ,  
Banner, Jamestown and C-26 hard f e scue  w e r e  c h a r a c t e r i z e d  by s h o r t  
f o l i a g e .  D i f f e r e n c e s  i n  seedhead h e i g h t s  between v a r i e t i e s  w e r e  
less apprec iab le .  Banner, Jamestown and C-26 a l s o  recovered b e s t  
from a s i n g l e  c l o s e  mowing i n  J u l y  which, compounded by drought ,  
caused s e r i o u s  loss of s tand  among t h e  spreading fescues .  Some 
spreading f e scue  c lones  a s  130-6 and Pennlawn recovered c o l o r  by 
l a t e  September. D i f f e rences  i n  f o l i a r  h e i g h t  w e r e  much l e s sened  
i n  t h e  sp r ing  of  1974 w i t h  no added f e r t i l i t y .  Seedhead produc- 
t i o n  was s p a r s e  w i t h  t h e  except ion  of C-26 hard fescue .  

Minimum maintenance p l o t s  a t  Center ton  i n d i c a t e  t h a t  c e r t a i n  
of  t h e  f i r s t  g e n e r a t i o n  progeny o f  roads ide  selected spreading 
c lones  proved s u p e r i o r  t o  commercially a v a i l a b l e  f e scues ,  ( a s  
w e l l  a s  F o r t r e s s  and Banner) both i n  b e t t e r  co lo r  and f e w e r  seed- 
heads. C-26 hard  f e scue  was aga in  r a t e d  h igh  i n  mid-summer co lo r  
b u t  had more s e e d s t a l k s  than  t h e  spreading f e scues .  Menuet was 
e x c e p t i o n a l l y  good f o r  a Chewings f e scue  i n  co lo r  r a t i n g .  

Another t es t  under minimum maintenance a t  Adelphia cons i s -  
t e d  of 19 e n t r i e s  of  hard  fescues  sown i n  two r e p l i c a t e s  on 
September 16 ,  1973 (See Table 2 1 ) .  I n  t h e  sp r ing  of 1973, 'Ven- 
dome' (F-. pseudovina) ,  and F-84 ( t h e  on ly  spreading  f e scue  i n  t h e  
tes t )  broke dormancy ear l ier  than  the hard  and s h e e p ' s  f e scues .  
Late  breaking of dormancy i s  an undes i r ab le  c h a r a c t e r i s t i c  of these 
types .  With t h e  except ion  of F-84 there w e r e  l i t t l e  d i f f e r e n c e s  
i n  f o l i a r  and s t e m  h e i g h t  among t h e s e  entries.  Vendome and s e v e r a l  
hard  fescues  were conspicuously f r e e  of stems. Color r a t i n g s  
( fo l lowing  mowing on J u l y  31 and removal of hay)  were made on Aug- 
u s t  1 0 ,  1973. V a r i e t i e s  a s  F-84 and Barok ( g .  t e n u i f o l i a )  recovered 
poor ly  and consequent ly  have low c o l o r  r a t i n g s .  

F ine  Fescue Taxonomy 

The r e l a t i o n s h i p  among d i v e r s e  s p e c i e s  and v a r i e t i e s  of f e s -  
cues i s  n o t  c l e a r  i n  l i t e r a t u r e ,  and i s  o f t e n  confusing i n  common 
usage. Most f e scues  are grouped a s  e i t h e r  r e d  f e scues  o r  t a l l  f e s -  
cues .  A ca tegory  known a s  f i n e  f e scues  i s  being used more r e c e n t l y  
t o  inc lude  t h e  s h e e p ' s  and hard f e scues  along wi th  t h e  r e d  f e scues .  
The r ed  fescues  (Fes tuca  rub ra  L . )  are a s u f f i c i e n t l y  d i v e r s e  group 
t o  warran t  r e c o g n i t i o n  o f  a t  l e a s t  t h r e e  subspec ies  a s  w e  w i l l  show. 

I n  an e f f o r t  t o  p rope r ly  i d e n t i f y  f i n e  f e scues  c o l l e c t e d  from 
roads ides ,  r ece ived  from P l a n t  I n t r o d u c t i o n  S t a t i o n s ,  commercial 



Table  21. C h a r a c t e r i s t i c s  of h a r d  fescues sown a t  Adelphia  and main ta ined  under  r o a d s i d e  
c o n d i t i o n s .  

Dormancy F o l i a r  S tem S temminess Color 

3/2 3/7 3 7/9/7 3 7/9/7 3 7/9/73 8/10/7 3 
r a t i n g  h e i g h t  ( c m )  h e i g h t  (cm) r a t i n g  r a t i n g  Color  

10/31/7 3 

K2-16 
K2-18 
K2-19 
K2-20 
K2-21 
K2-22 
K2-23 
K2-24 
K2-25 
K2-26 
Barok 

Sheep ' s 
A-9  
HDU-5 
mu-7 
HDU-10 
C-26 
Vendome 

F-84 

4.0 
4.5 
4.0 
5.0 
4.0 
4.0 
4.0 
4.5 
3.5 
3.5 
4.5 
6.5 
2.5 
4.5 
5.0 
2.0 
3.0 
4.5 
7.5 

S S D  -05 0.9 
LSD .01 1.3 

20.5 
17.5 
14.0 
15.5 
15.0 
19.0 
16.5 
21.0 
21.5 
23.5 
21.5 
29.0 
18.5 
18.5 
19.5 
20.0 
22.5 
17.5 
19.0 

6.6 - 

55.5 

50.0 
47.0 
50.0 
47.0 
53.0 
57.5 
54.5 
45.5 
29.5 
68.0 

49.0 
53.0 
57.0 
53.0 
51.0 
30.0 

58.5 

48.0 

5.9 
8.1 

4.0 
4.0 
4.0 
4.5 
2.0 
7.0 
4.5 
3.5 
3.5 
6.5 
5.5 
4.0 
4.0 
3.0 
6.0 
6.5 
5.5 
3.5 
8.0 

2.1 - 

6.0 
6.0 
7.0 
7.5 
5.5 
5.5 
4.5 
4.5 
5.0 
5.5 
3.5 
1.0 
4.5 
4.5 
5.5 
5.0 
5.5 
4.0 
4.5 

2.4 - 

b l u e  g reen  
g reen  
g reen  
g reen  
g reen  
g reen  
g reen  
g reen  
b lue  + green 
g reen  
1. green  I 

green  ul 
blue-green 
d. g reen  ' 
1. green  
g reen  
1. green  
d.  g reen  
1. green  

~~ ~ 

R a t i n g s  9 = b e s t  performance f o r  a l l  characters 

* Differences between means t h a t  exceed t h e  LSD [ l e a s t  s i g n i f i c a n t  d i f f e r e n c e )  v a l u e s  a r e  s i g n i f i -  

1 = p o o r e s t  performance for a l l  c h a r a c t e r s  

c a n t  a t  t h e  5 or 1% l e v e l  of p r o b a b i l i t y .  
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seed sources ,  o t h e r  p l a n t  b reede r s ,  o r  developed from our own 
c r o s s e s  it was necessary  t o  develop dimensions of known taxon- 
omic c h a r a c t e r i s t i c s .  

Under mowed t u r f  cond i t ions ,  d i f f e r e n c e s  among s p e c i e s  w e r e  
found i n  l e a f  width and i n  number of epidermal  r i d g e s  (Table  2 2 ) .  
Fine-leaved s h e e p ' s  fescue (E. t e n u i f o l i a  S i b t h . )  had t h e  narrow- 
e s t  l e a f  and lacked prominent epidermal  r i d g e s ,  r e s u l t i n g  i n  a 
roundly in fo lded  l e a f .  Sheep ' s  f e scues  (E. ovina L . )  had a narrow 
'V'-shaped l e a f  wi th  an i n d i s t i n c t  epidermal  mid-rib. Hard f e s -  
cues ( g .  l o n q i f o l i a  T h u i l l . )  appeared s i m i l a r ,  possess ing  a 'V ' -  
shaped l e a f  b u t  t y p i c a l l y  w e r e  wider w i t h  a w e l l  de f ined  mid-rib 
and two l e s s - d i s t i n c t  epidermal  s i d e  r i d g e s .  Chewings and spread- 
ing  fescues  (c. r u b r a )  had f i v e  o r  more epidermal  s i d e  r i d g e s  and 
w e r e  d i s t i n c t l y  g r e a t e r  i n  l e a f  width than  the s h e e p ' s  o r  hard 
fescues .  

Presence o r  absence,  and s i z e  of rhizomes w e r e  u s e f u l  charac-  
t e rs  t o  c a t e g o r i z e  types of E. rub ra .  Chewings-type f e scue  (g. 
rubra  subsp. commutata Gaud., 2n = 6x = 42)  always lacked rhizomes. 
S t rongly  rhizomatous t y p e s  of  E. rub ra  subsp. rub ra  Gaud. were 
oc top lo id  (2n  = 8x = 5 6 ) .  These were c h a r a c t e r i z e d  by aggres s ive  
spread i n  o l d  t u r f  and i n  t h e  nursery .  

These spreading  types  w e r e  d i s t i n c t  from the hexaplo id  (2n = 
42) t y p e s  which had sma l l  rhizomes ( o r i g i n a l l y  described as E. rub ra  
subsp. t r i c h o p h y l l a  Gaud.) and which should remain des igna ted  a s  
' c r e e p i n g '  fescue .  However, t h e r e  i s  no t e r m  i n  c u r r e n t  popular  
usage t o  d i s t i n g u i s h  t h e  oc top lo id ,  s t r o n g l y  rhizomatous t y p e s  from 
t h e  creeping.  Therefore ,  t o  make t h i s  d i s t i n c t i o n  more apparent ,  
w e  propose t h a t  t h e  t e r m  ' sp read ing '  f e scue  should be used t o  refer 
t o  oc top lo id ,  s t r o n g l y  rhizomatous types  of  E. r u b r a  subsp. rub ra .  

Chromosome counts  of t h e  f i n e  f e scues  w e r e  i n  agreement w i t h  
those  p rev ious ly  r epor t ed  (c i ted  i n  Hubbard, 1968) .  H a r d ,  s h e e p ' s  
and Chewings-type f e scue  c lones  and c u l t i v a r s  examined had 2 1  biva-  
l e n t s  i n  t h e  p o l l e n  mother cel ls  o r  2n = 42 i n  t h e  somatic  t i s s u e .  
Red fescue a s  p rev ious ly  r epor t ed  (Hubbard, 1968) e x i s t s  a t  two 
p lo idy  l e v e l s  w i th  Chewings f e scue  (2n  = 42)  being hexaplo id  and 
- -  F. rub ra  subsp. t r i c o p h y l l a  Gaud. a l s o  hexaploid ( a s  t y p i f i e d  by 
Dawson creeping f e s c u e ) .  E. rub ra  subsp. rub ra  Hack. i s  o c t o p l o i d  
(2n  = 56) and i s  r ep resen ted  i n  t h i s  s tudy  by Ruby and c l o n a l  pa r -  
e n t s  of F o r t r e s s  (RU-6s). D i f f e rences  i n  p l o i d y  l e v e l s  w i t h i n  t h e  
subspec ies  of  E. rub ra  should p l a c e  a complete i s o l a t i o n  b a r r i e r  
between the creeping  (2n = 42) types  and s t r o n g l y  rhizomatous 
(2n  = 56) types .  



Table 22. Vegetative characteristics of selected fine fescues taken from the 1972 regional 
test at New Brunswick, New Jersey. 

Number of Range of 
prominent leaf 
epidermal width in 

Fescue type Variety Species ridqes mm. 

Fine-leaved sheep I s 
Sheep I s 
Hard 
Hard 
Hard 

Chewings -type s 
11 

II 

I t  

II 

II 

I t  

II 

II 

II 

II 

II 

I 1  

II 

II 

Rhizomatous Cultivars 
Creeping (small 

II rhizome) 

S70-2 
Barok 
HZ-71-4 
C-26 
Scaldis 

Banner 
Horr it ine 
Scar let** 
Waldorf 
Polar 
Ore K 
Flew** 
Amboise 
ERG 11 
James t own 
Koket 
Bar f a1 la 
Encota 
Menuet 
Highlight 

HF-11 
Dawson 

F. tenuifolia 
F. ovina 
- F. lonqifolia 
- 
- -  

II 

II 

F. rubra subsp. 
commutata 

- -  
II 

II 

II 

II 

I 1  

II 

II 

II 

II 

II 

I #  

I 1  

II 

II 

F. rubra subsp. 
tricophylla 

- -  
II 

0 
o*, 1 
0*,1 
l*,rarely 3 
l*,rarely 3 

3,4,5* 
3,5* 
3,5* 
3,4,5* 
3,4,5* 
3,4,5* 
3,4,5* 
3,4,5* 
4,5* 
3,4,5* 
3,4,5* 
3.4.5" 
5 
5 
5 

3,5* 
4.5" 

0.2-0.5 
0.3-0.5 
0.5-0.7 
o .4-0. a 
0.4-0.7 

0.8-1.2 1 

0.7-1.3 UI 

0.8-1.2 
0.8-1.2 

0.8-1.5 

0.8-1.2 N 

1 

0.9-1.3 

1.0-1.2 
1.1-1.4 
1.0-1.4 
1.0-1.5 
1.0-1.5 
0.9-1.3 
0.9-1.5 
1.0-1.5 

0.8-1.2 
1.0-1.4 



Tab le  22 (cont inued)  

Number of Range of 
prominent l e a f  
epiderma 1 width i n  

Fescue type V a r i e t y  Spec ie s  r i d g e s  mm. 
F. rub ra  subsp. - -  

4,5*6,7 1.0-1.8 
rhizome ) Pennlawn 3,4,5* 1.2-1.5 

I 1  3,5* 1.2-1.8 

Roda 5 1.0-1.4 
I 1  5 1.2-1.8 
I 1  1.3-1.7 Durlawn 5 
I 0  1.3-1.8 Novarubra 5 
I 1  5 1.0-1.5 s59 

Spreading (coarse Boreal rub ra  
I 1  

I1  

II 

I 1  

F -84 
I 1  

I 1  F o r t r e s s  
II 

I 1  

II 

I 

u1 
W 

* most common number observed I 

** desc r ibed  as Chewings types, b u t  p l a n t s  w i th  rhizomes w e r e  found. 
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Fur th  r ev id  nce f o r  r ep roduc t ive  i s o l a t i o n  i s  t h a t  w i th  c lones  

s e l e c t e d  from l o c a l l y  adapted popu la t ions  i n  a space-planted nursery ,  
t h e r e  w e r e  cons ide rab le  d i f f e r e n c e s  among s h e e p ' s ,  ha rd ,  and r e d  
fescue  wi th  r e s p e c t  t o  f lowering d a t e  and t h e  t i m e  a t  which t h e  bulk 
o f  t h e  p o l l e n  was shed (Table 23). Genera l ly ,  s h e e p ' s  fescue  types  
flowered e a r l i e s t  i n  t h e  season,  followed success ive ly  by hard  and 
r e d  f e scue ,  s o  t h a t  one group shed t h e  ma jo r i ty  of i t s  p o l l e n  before  
another  group i n i t i a t e d  f lowering.  D i f f e rences  i n  f lower ing  d a t e  may 
t h u s  account  f o r  cons ide rab le  r ep roduc t ive  i s o l a t i o n  between spec ie s .  . 

Perhaps more important ,  i n  t e r m s  of r ep roduc t ive  i s o l a t i o n ,  
however, w e r e  d i f f e r e n c e s  i n  t i m e  o f  day when f lowering occurred.  
(Table 2 3 ) .  Chewings-type f e scues  shed t h e i r  p o l l e n  p r i o r  t o  6 a.m. 
whi le  a n t h e s i s  of c reeping  and spreading  f e scues  occurs  from 3-5 p.m. 
a t  N e w  Brunswick, N. J. These t i m e s  have been observed on days fav- 
o r a b l e  f o r  p o l l i n a t i o n  dur ing  fou r  f lowering seasons.  L i k e w i s e ,  
t h e r e  appeared t o  be a d i f f e r e n c e  i n  hour of a n t h e s i s  between t h e  
s h e e p ' s  and hard  fescues .  Hard f e scues  i n i t i a t e d  a n t h e s i s  p r i o r  t o  
8 a.m. wh i l e  s h e e p ' s  f e scues  shed p o l l e n  abundantly j u s t  p r i o r  t o  
noon. 

Time of f lowering,  o r  hour of  p o l l e n  shed i s  an impor tan t  mech- 
anism of  i s o l a t i o n  enforc ing  s p e c i a t i o n  i f  g r a s s  p o l l e n  i s  ve ry  
s h o r t  l i v e d .  Percentages of germinated fescue  p o l l e n  g r a i n s  w e r e  
t a b u l a t e d  t o  a s s e s s  p o l l e n  l o n g e v i t y  i n  a r t i f i c i a l  c u l t u r e .  I t  
was apparent  t h a t  p o l l e n  shed a t  6 a . m .  was incapable  of  germinat ing 
i n  t h e  e a r l y  a f te rnoon.  A s i m i l a r  r educ t ion  i n  p o l l e n  germinat ion 
occurred i n  t h e  spreading f e scues  which flowered i n  t h e  l a t e  after-  
noon. 

Thus, p o l l e n  v i a b i l i t y  i s  of  most p r a c t i c a l  concern w i t h  regard  
t o  the r ep roduc t ive  i s o l a t i o n  occur r ing  w i t h i n  subspec ies  of F.rubra.  
It is  apparent  from f i e l d  obse rva t ions  and the  above d a t a  t ha t  Chew- 
ings- type and spreading type  f e scues  are r e p r o d u c t i v e l y  i s o l a t e d  by 
t h e  r e l a t i v e l y  s h o r t  pe r iod  of p o l l e n  v i a b i l i t y  and the l a r g e  t i n e  
d i f f e r e n c e  between t i m e  of a n t h e s i s  o f  Chewings and spreading  types .  
Po l l en  shed by t h e  Chewings f e scues  i n  t h e  e a r l y  morning i s  dead by 
e a r l y  a f te rnoon,  s e v e r a l  hours p r i o r  t o  a n t h e s i s  of spreading  fes- 
cues.  Likewise p o l l e n  shed i n  t h e  la te  af te rnoon by t h e  spreading 
fescue  i s  incapable  of p o l l i n a t i n g  s t igmas  of Chewings f e scues  
f lowering t h e  next  morning. 

I t  i s  l i k e l y  t h a t  under f i e l d  c o n d i t i o n s  g r a s s  p o l l e n  i s  even 
more sho r t - l i ved  due t o  h ighe r  tempera ture  and h ighe r  s o l a r  r a d i a -  
t i o n  dur ing  t h e  season o f  p o l l i n a t i o n  i n  l a t e  May and e a r l y  June. 



Table 23. Date of flowering and hour of anthes i s  of f i n e  fescue  c lones  and c u l t i v a r s  i n  the 
nursery a t  Adelphia and New Brunswick. 

Types 1970 197 1 1972 Hour of Anthesis 

Chewings 

Spreading 

Creeping 

Sheep I s 

Hard 

5/28-6/3 5 /3 1 - 6/8 6/5-6/12 Prior t o  6 a.m. 
53 c lones  5 c u l t i v a r s  14 c lones  

6/5-6/10 6 /1-6/6 6/6-6/12 
7 clones 2 c u l t i v a r s  23 clones 

6/1- 6,/6 
2 c u l t i v a r s  

5/23-6/5 5/24-6/1 
4 c u l t i v a r s  11 clones 

3-5 p.m. 

2-4 p.m. 

11-12 a.m. 

5125-5/28 5/26-6/1 Prior to 8 a.m. 
2 cul t i .vars  7 c l o n e s  

I 

cn cn 
I 
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The abundance of p o l l e n  g r a i n s  a v a i l a b l e  t o  a r e c e p t i v e  st igma 
a t  a n t h e s i s  and the speed wi th  which these germinate  suppor t  t h e  
hypo thes i s  of  r ep roduc t ive  i s o l a t i o n  based on hour of  a n t h e s i s .  Once 
p o l l e n  g r a i n s  have grown deep i n t o  t h e  st igma t o  i n s u r e  f e r t i l i z a -  
t i o n ,  the subsequent a p p l i c a t i o n  of p o l l e n  from a l a t e r  f lowering 
p l a n t  would have no e f f e c t .  This  would combine a s h o r t  pe r iod  of 
st igma r e c e p t i v i t y  i n  t h e  presence  of abundant p o l l e n  wi th  a l i m i t e d  
per iod  o f  p o l l e n  v i a b i l i t y .  T h i s  would be e f f e c t i v e  i n  p reven t ing  
out -c ross ing  of  p l a n t s  belonging t o  d i f f e r e n t  f lowering groups.  
Table 24 summarizes t h e  c h a r a c t e r i s t i c s  and nomenclature of the 
va r ious  t y p e s  of  f i n e  fescues .  

Attempts t o  make i n t e r s p e c i f i c  c r o s s e s  between t h e  f i n e  fescue  
s p e c i e s  under d i s c u s s i o n  and among t h e  subspec ies  of g. rub ra  have 
m e t  wi th  l i t t l e  success  i n  i s o l a t e d  c ros s ing  and t h e  u s u a l  r e s u l t  
i s  s e l f i n g ,  ( f e r t i l i z a t i o n  w i t h  the p l a n t ' s  own p o l l e n ) .  Emascula- 
t i o n  of fescue  p a n i c l e s  because of t h e i r  s m a l l  s i z e  and s t r u c t u r e  i s  
p a r t i c u l a r l y  t e d i o u s  and d i f f i c u l t .  However, t h e  chances f o r  hybr id-  
i z a t i o n  could be improved through t h e  use  of  h i g h l y  se l f - incompat ib le  
p a r e n t s  t o  make r e c i p r o c a l  c r o s s e s .  Therefore ,  another  phase of 
i n v e s t i g a t i o n  was t o  a s s e s s  s e l f - c o m p a t i b i l i t y  of promising fescue  
c lones  . 

S e l f i n g  s t u d i e s  on c lones  of Chewings-type and spreading  t y p e  
fescues  revea led  t h a t  product ion  was reduced by s e l f i n g  i n  a l l  
i n s t a n c e s .  Some c lones  set almost no seed when s e l f e d  whi le  i n  
some o t h e r s  t h e  p e r c e n t  seed-se t  approached t h a t  of  open p o l l i n -  
a t e d  p a n i c l e s  from t h e  same p l a n t .  It  w a s  apparent  t h a t  d i f f e r e n c e s  
i n  degree of s e l f - i n c o m p a t i b i l i t y  e x i s t e d  i n  both s p e c i e s ,  w i th  
t h e  g r e a t e s t  d i f f e r e n c e s  occurr ing  among t h e  Chewings types .  

Fu r the r  Research on Fescues 

Observat ions i n  our s e l e c t i o n  nu r se ry  i n d i c a t e  f u r t h e r  improve- 
ments through s e l e c t i v e  breeding can be made, p a r t i c u l a r l y  among 
spreading fescues  selected from roads ides  (See Figure  6 ) .  P l a n t s  
i n  t h e  t h i r d  gene ra t ion  of s e l e c t i o n  a r e  lower growing, dense r ,  
greener  and have more d e s i r a b l e  seed producing c h a r a c t e r i s t i c s  (h igh  
f e r t i l i t y  of  f l o r e t s ,  uniform r ipen ing ,  minimum s h a t t e r i n g ,  and ease 
of t h r e s h i n g  of seed)  t h a n  t h e  o r i g i n a l  s e l e c t e d  p a r e n t s ,  which 
flower and r i p e n  seed e a r l i e r  i n  the season.  E a r l y  f lower ing  u s u a l l y  
occurs  i n  cooler  weather which i s  better f o r  r ipen ing  q u a l i t y  seed 
( i .e .  plump, f u l l  seed: free from d i s e a s e s  such a s  smut o r  e r g o t ,  
which i n t e n s i f y  as the  season p r o g r e s s e s ) .  

The o b j e c t i v e  of t h e  f i n e  fescue  improvement program has  been 
t o  develop supe r io r  mul t ip le -use  f e scue  v a r i e t i e s .  The b a s i c  



Table  24. C h a r a c t e r i s t i c s  of f i n e  f e scues .  

Chromo. Hour of Typica l  
Type Spec ies  H e i q h t  Spread Texture  NO. f lower V a r i e t i e s  Color 

Chewings g .  rubra  L. subsp. 
c o m u t a t a  Gaud. 

Creeping E. r u b r a  L. subsp. 
t r i c h o p h y l l a  Gaud. 

Spreading E .  rub ra  L.  
subsp. r u b r a  

Hard - F. l o n g i f o l i a  
T h u i l l  

F. ovina L. - -  Sheep I s 

Pseudo- - F. pseudovina 
v ina  

Fine- F. t e n u i f o l i a  
leaved  S i b t h .  
sheep ' s 

l o w  

med . 

mod. 
t a l l  

low 

l o w  

low 

l o w  

v .  l i t t l e  

l i t t l e  

good 

v.  l i t t l e  

v.  l i t t l e  

v.  l i t t l e  

v .  l i t t l e  

f i n e  42 

med . 42 

broader  56 

b luegras s )  
( l i k e  Ky. 

f i n e  42 

w i r y  2a,42 

f .  wi ry  

v. f i n e  14 

6 a.m. 

2-4 p . m .  

3-5 p . m .  

6-8 a.m. 

1 2  noon 

H i g h l i g h t  It .  green 
Jamestown dk. green 
Banner med. green 

Dawson med. green 
Golfrood It.  green 

F o r t r e s s  dk. green 
Ruby dk. green 
Boreal  dk. green 

C-26 dk. green cn 
1 

4 

I 

none blue-green 
a v a i l a b l e  

v. It .  green Vendome 

It. green Barok 



- 58 - 

Figure  6.  A dense,  da rk  green ,  low-growing f i n e  fescue  found i n  
t h e  median of  Route 130 near  Robbinsvi l le ,  New J e r sey .  

m a t e r i a l s  a r e  n a t u r a l l y  occuring f i n e  f e scue  c lones  which possess  
a h igh  degree of adap ta t ion  t o  N e w  J e r s e y  cond i t ions .  P resen t ly ,  
t h e  Chewings type  'Banner '  and the spreading type  ' F o r t r e s s '  fes- 
cues  have shown s u f f i c i e n t  promise under roads ide  t e s t i n g ,  t u r f  
c u l t u r e  and seed product ion  t o  encourage commercial r e l e a s e .  These 
f e scues ,  t o g e t h e r  w i th  commercially a v a i l a b l e  long-leaved Kentucky 
b luegras ses ,  should c o n s t i t u t e  supe r io r  mixtures  f o r  roads ides .  

P a r a l l e l  progeny eva lua t ions  of i n d i v i d u a l  p l a n t  s e l e c t i o n  
a r e  c a r r i e d  o u t  under both i n t e n s i v e  t u r f  e v a l u a t i o n s  i n  mowed 
p l o t s  and i n  unmowed p l o t s  under roads ide  cond i t ions .  The former 
p rov ides  d a t a  on t u r f  q u a l i t y  and d i s e a s e  r e s i s t a n c e ,  The l a t t e r  
p rov ides  d a t a  on adequacy o f  cover ,  stemminess, smothering and 
c o l o r .  Under c l o s e ,  f r equen t  mowing, and h i g h  N f e r t i l i t y ,  selec- 
t i o n  f o r  r e s i s t a n c e  t o  leaf b l o t c h  and b l i g h t  d i s e a s e  caused by 
Helminthosporium and o t h e r  fungal  pathogens d e v a s t a t i n g  t o  fescue  
t u r f  i s  e s s e n t i a l .  Hence, progeny t e s t i n g  under d i f f e r e n t  manage- 
ment s i t u a t i o n s  provides  information how a s e l e c t i o n  t r a n s m i t s  
i t s  c h a r a c t e r s  through seed t o  i t s  progeny. 

Thus, t h e  o v e r a l l  e f f o r t  i s  t o  c o n c e n t r a t e  genes f o r  d e s i r a b l e  
c h a r a c t e r i s t i c s  i n  a popula t ion  through r epea ted  s e l e c t i o n  and 
c ross ing  of i n c r e a s i n g l y  supe r io r  t ypes .  Eventua l ly ,  e l i t e  
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individual plants will be combined in one or more synthetic varie- 
ties by a progressive method of plant breeding; the polycross. 

A polycross is a breeding procedure in which superior clones 
selected for particular characteristics or performance are propa- 
gated vegetatively, and planted in rows according to a randomized 
and replicated design to facilitate maximum inter-pollination. 

The clones are harvested individually, dried and threshed. 
Seed of each clone is progeny tested in a replicated variety trial 
against known varieties. A specified amount of the seed of each 
clone is bulked (Syn.) for varietal testing at various locations 
in this country and in international variety trials. During 
varietal testing the parental clones are re-evaluated by periodic 
rating for appearance, disease resistance, persistence and seed 
yields. The variety is thus improved in steps. New clones may 
be added to increase the gene frequency in the population for 
various characters. 

The breeder controls the composition of the variety through 
the maintenance of the parental clones, and the addition, deletion 
or substitution of these clones to improve the variety or correct 
any deficiencies. It is the breeders responsibility to furnish 
synthetic seed for the seed grower periodically on request. An 
agreement limits the number of years for which a seed producer 
can grow seed from a field established from breeders seed and 
still insure varietal identity. 

Response of Grasses to Soil pH 

Species adaptation to soil pH has been generalized in the 
literature without much experimental evidence. It is generally 
accepted that low soil pH may be one of the limiting factnrs in 
adequately establishing and maintaining a turf on many roadside 
and other low maintenance areas. Liming is widely practiced to 
alleviate excess soil acidity. Movement of lime through the soil 
profile is relatively slow: usually an inch per year, depending 
on soil texture. Surface liming may not always be adequate to 
correct soil acidity in time to establish an adequate vegetative 
cover. 

A series of trials were conducted in the field on Freehold 
sandy loam that had been previously adjusted to provide a range 
of soil pH from 4.2 to 7.6. The details of plot design, soil 
profile, soil chemistry, and chemical analyses of plant tissue 
are given in a Master of Science thesis by A. J. Palazzo, Rutgers 
1973, and also Palazzo and Duel1 1974. A follow-up study was 
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done by R .  Edelberg and is  c u r r e n t l y  i n  p r e p a r a t i o n  a s  a Mas te r ' s  
t h e s i s  a t  Rutgers .  

I n  both of t h e  above s t u d i e s  t h e  spreading  f e scues  performed 
w e l l  a t  low s o i l  pH. A s  a n t i c i p a t e d  legumes, i nc lud ing  crownvetch, 
grew poor ly  a t  low pH. Their i n i t i a l  emergence was adequate ,  b u t  
s e e d l i n g s  subsequent ly  d i ed  a t  lowest  s o i l  pH. F i e l d  emergence of 
g r a s s e s ,  even r e p u t e d l y  a c i d - t o l e r a n t  Canada b luegras s  and red top ,  
was noted t o  be impaired a t  low s o i l  pH. 

Evalua t ions  of two o t h e r  s o i l s ,  a Penn sandy loam and a 
S a s s a f r a s  loam, i n  a d d i t i o n  t o  t h e  Freehold sandy loam, w e r e  con- 
ducted i n  greenhouses.  These s o i l s  w e r e  a d j u s t e d  t o  a range of 
pH va lues  s i m i l a r  t o  t h o s e  i n  t h e  f i e l d .  I n h i b i t i o n  of emergence 
appeared t o  be r e l a t e d  t o  a c e r t a i n  minimal exchangeable aluminum 
l e v e l  i n  a l l  t h r e e  s o i l s .  For t h e  f i n e  fescues  t e s t e d  t h i s  va lue  
appears  t o  l i e  between 1 and 3 m i l l i  e q u i v a l e n t s  of exchangeable 
aluminum pe r  100  grams of  s o i l .  

Adequate l iming o f  t h e s e  t h r e e  s o i l s  s i g n i f i c a n t l y  reduced 
aluminum a v a i l a b i l i t y  and enhanced seed l ing  emergence. Phosphorus 
f e r t i l i z a t i o n  o f t e n  enhances seed l ing  development and a l s o  t i e s  
up t o x i c  l e v e l s  of s o i l  aluminum. I n  t h e s e  t e s t s ,  however, r e l a -  
t i v e l y  h igh  l e v e l s  of  phosphorus f e r t i l i z a t i o n  f a i l e d  t o  reduce 
aluminum va lues  and improve seed l ing  emergence from low pH s o i l s .  
Only adequate l iming,  t o  pH 5 .2 ,  s u f f i c e d .  

Mulches 

I f  w e  a r e  t o  b u i l d  minimum mowing i n t o  roads ide  mixtures  by 
spec i fy ing  only  f i n e  t e x t u r e d  g r a s s e s ,  t h e n  w e  should avoid even 
i n a d v e r t e n t  i n c l u s i o n s  of coa r se  g r a s s e s .  Establ ishment  of coa r se  
hay-type spec ie s  f r e q u e n t l y  occurs  through v i a b l e  g r a s s  seed i n  
the hay mulch app l i ed  over  t h e  g r a s s  seeding.  These f r e q u e n t l y  
inc lude  orchardgrass  (Dac ty l i s  qlomerata L . ) ,  Timothy (Phleum 
p r a t e n s e  L.), bromegrass (Bromis i n e r m i s  Leyss . )  and r eed  canary- 
g r a s s  ( P h a l a r i s  arundinacea L . ) .  Hay-type s p e c i e s  vo lun tee r ing  
from seed i n  hay mulches may dominate c e r t a i n  roads ides  o f t e n  a s  
d i s t i n c t  patches.  This is p a r t i c u l a r l y  conspicuous when f i n e  
g r a s s e s  a r e  sown. Spec i fy ing  a s t raw mulch r a t h e r  t han  a hay mulch 
i s  p a r t i c u l a r l y  impor tan t  i n  t h i s  i n s t a n c e .  Most broadleaf  weed 
s p e c i e s  can be s e l e c t i v e l y  removed from t u r f g r a s s  mixtures  wi th  
h e r b i c i d e s ,  bu t  p e r e n n i a l  g r a s s e s  cannot .  Although s p e c i f i c a t i o n s  
t y p i c a l l y  p r o h i b i t  seed i n  t h e  mulch, t h e  seeds  of p e r e n n i a l  g ra s ses  
a r e  o f t e n  overlooked. The seed of c e r e a l  c rops  i n  s t raw would be 
easier t o  detect ,  and i f  excess ive ,  t h e  s t r aw should be rejected 
f o r  mulch purposes.  

I 
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The importance of seed-free mulch was demonstrated in a test 
at Adelphia in which bales of hay intended for mulching roadsides 
were obtained from several contractors and compared to seed-free 
Midland bermudagrass hay for mulch. 

An area was treated with methyl bromide to kill s o i l  born weeds, 
and after three days, rows of fine grasses and legumes were sown. 
One and two ton rates of seven sources of mulch hay were applied 
to three replicates of our standard size plots. 

Only the plots mulched with Midland bermudagrass hay developed 
pure stands of sown species. Figure 7 shows grass contamination 
o f  plo ts  with volunteer grasses from the various sources of hay. 
Timothy (Phleum pratense L.) and orchardgrass (Dactylis glomer- - ata L.) were the most abundant perennial grasses. Rye (Secale 
cereale L.) as an unthreshed contaminant was conspicuous as a 
valunteer fram certain mulches. These contaminants of mulches 
seriously impaired the establishment of desirable species. 

1 Figure 7. Volunteer grasses from various hay mulches mask rows 
of smaller species sown across weed-free soil. 
Plots 1 and 2 are unmulched, 
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CONCLUSIONS 

Comparisons of g ra s s  spec ies  f o r  roadsides ind ica t e  t h a t  f i n e  
tex tured  grasses  with moderate vigor would maintain more accept- 
ab le  cover with less mowing than coarse hay-types. Var i e t i e s  
within species var ied s ign i f i can t ly .  Contracts which f a i l  t o  
spec i fy  v a r i e t i e s  of superior  adaptat ion w i l l  usua l ly  r e s u l t  i n  
i n f e r i o r  t u r f .  Commercial a v a i l a b i l i t y  of cons i s t en t ly  superior  
v a r i e t i e s  of f i n e  fescues su i t ed  t o  roadsides was questioned. 
Hence, a program of development of l o c a l l y  adapted v a r i e t i e s  was 
pursued. 

Var i e t i e s  o r  species  t h a t  appear promising i n  e a r l y  s tages  may , 
not be t h e  b e s t  vegetat ive cover t o  perpe tua l ly  f u l f i l l  t he  bas ics  
of t he  "Complete Highway," t h a t  i s  designed fo r  u t i l i t y ,  sa fe ty ,  
economy, and beauty. Ryegrasses, p a r t i c u l a r l y  under infrequent  
mowing, produce such an abundance of fo l i age  and s t e m s  i n i t i a l l y  
a s  t o  be excessively competitive with associated perennia l  grasses .  
Perennial  ryegrasses disappeared completely from roadside p l o t s  
a f t e r  two t o  th ree  years .  T a l l  fescues w e r e  stemmy, coarse ,  and 
became sparse and eventual ly  provided i n s u f f i c i e n t  cover on poor 
s i tes .  S t e m s  of these  and other  coarse grasses  w e r e  conspicuous 
more months of t he  year than those of c e r t a i n  f i n e  fescue and 
Kentucky bluegrass v a r i e t i e s .  Designation of v a r i e t y  was impor- 
t a n t  a l s o  with regard t o  color  c h a r a c t e r i s t i c s  d u r i n g  summer 
drought and spring breaking of dormancy. 

Hay mulches frequent ly  contain s u f f i c i e n t  v iab le  seeds of 
coarse grasses  t o  negate the advantages of well-planned mixtures 
of superior f ine- textured grasses .  Proper mulching with weed- 
free g ra in  straw would minimize coarse grass  contamination and 
el iminate  the need f o r  annual species  a s  "nurse" o r  "companion" 
grasses  i n  seed mixtures. Selected v a r i e t i e s  of spreading fescues 
and common-type Kentucky bluegrasses have s u f f i c i e n t  vigor t o  
e s t a b l i s h  w e l l  before a proper p ro tec t ive  mulch degrades. 

Selected f i n e  fescues were found t o  be superior  i n  severa l  
c h a r a c t e r i s t i c s .  These grasses  should provide a more a t t r a c t i v e  
roadside cover with less maintenance than i s  p re sen t ly  expended 
f o r  mixtures dominated by t a l l  fescue. 

Fine fescue improvement requires a thorough understanding of 
i s o l a t i n g  f ac to r s  preventing or  r e s t r i c t i n g  c ross  breeding. Cross- ' 
ing of f i n e  fescue types appears l i m i t e d  by an thes i s  da t e ,  hour of 
po l len  shed and/or d i f fe rences  i n  chromosome number. 
rhizomatous Festuca rubra subsp. rubra p l an t s  have a chromosome 
number of 56, thereby i s o l a t i n g  them from 4 2  chromosome, weakly 

Strongly 
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creeping types. Both, however, shed pollen in late afternoon. 
Chewings fescues (g. rubra subsp. commutata) and hard fescues 
(F. - lonqifolia Thuill.) both have 42  chromosomes, and shed pollen 
in early morning. Typically, anthesis is several days later in 
the Chewings types than in hard fescues. Preliminary studies of 
pollen germination in vitro indicate that pollen viability drops 
off rapidly after dehiscence. Pollen shed in late afternoon by 
rhizomatous fescues lost viability by late evening. This repro- 
ductively isolates Chewings-type fescues from the rhizomatous 
types. 

'Banner' and 'Fortress' developed at Rutgers under the present 
contract have performed well in small plot roadside testing and 
with distinction in varietal trials throughout the United States 
and in Europe. Both varieties are presently in commercial produc- 
tion in Oregon. Seed will be available soon in limited quantities. 

It is anticipated that the lower growing finer textured com- 
mercial fine grasses and newly developed Fortress and Banner mix- 
tures will require 2 to 3 less mowings per year. Based on the 
present New Jersey Department of Transportation's mowing costs 
the projected dollar savings will be $34 to $51 per acre per year. 
The difference in seed cost will be insignificant. Environment 
enhancement will be a simultaneous bonus. The above mixtures will 
have better tolerance to lower soil pH and fertility than present 
mixtures. 

We concluded that to meet the objectives stated earlier, most 
of New Jersey's roadsides should be sown to a 1:1:1 ratio of certi- 
fied seed of a spreading fescue, a Chewings or hard fescue, and a 
common-type Kentucky bluegrass. 

RECOMMENDATIONS 

The following recommendations pertain particularly to the 
typical loamy soils that are widespread through central New Jersey. 

1. Most of New Jersey's roadsides and similar environments 
should be sown to a 1:1:1 ratio of certified seed of a spreading 
fescoe, a Chewings or hard fescue, and a common-type Kentucky blue- 
grass. The following are suggested as desirable cultivars. 

Chewings or 
Spread i ng f e s cue s hard fescues Kentucky blueqrasses 

Fortress 
Pennlawn 
Ruby 

Banner 
Jamestown 
C-26 

Kenblue 
South Dakota 
Delta 
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P r e f e r r e d  c u l t i v a r s  a r e  l i s t e d  above less d e s i r a b l e  c u l t i v a r s .  
A mix ture  of any combination of t h r e e  c a t e g o r i e s  should be sown 
a t  r a t e s  of  40-80 pounds p e r  acre. 

2. These lower growing f i n e r  t e x t u r e d  g r a s s e s ,  having fewer 
s e e d s t a l k s  exclude weeds b e t t e r  and w i l l ,  t h e r e f o r e ,  r e q u i r e  3 3  t o  
50% less mowing. Do l l a r  sav ings  w i l l  be p ropor t iona te  and environ-  
mental  enhancement w i l l  be a simultaneous bonus. These mixtures  
have b e t t e r  t o l e r a n c e  t o  lower s o i l  pH and f e r t i l i t y  t han  p r e s e n t  
mixtures .  D i f f e rences  i n  seed c o s t  should be i n s i g n i f i c a n t .  

3 .  Most c r i t i c a l  t i m e  of mowing i s  s igna led  by s e e d s t a l k  
e longa t ion .  L o g i s t i c s  and a e s t h e t i c s  may d i c t a t e  mowing before  
and a f t e r  t h i s  s t a g e .  Second most important  mowing s t a g e  i s  i n  t h e  
f a l l ;  t o  c u r t a i l  p o s s i b l e  smothering on product ive  si tes.  Height 
o f  c u t  should no t  be less than  4". 

4 .  F e r t i l i z a t i o n  a t  seeding should be l i m i t e d  t o  300 l b s .  
pe r  a c r e  of 10-20-10, incorpora ted  4"  deep. An a d d i t i o n a l  app l i ca -  
t i o n  of 30 l b s .  of N per a c r e  should be appl ied  t o  seed l ings  
approximately s i x  months a f t e r  seeding.  

5. Straw should be used f o r  mulch i n  p re fe rence  t o  hay, 
p a r t i c u l a r l y  where f i n e  g r a s s e s  a r e  t o  dominate. Straw should 
be w e l l  th reshed  t o  minimize contaminating seed. I t  should n o t  
be r o t t e d  a s  t h i s  would reduce i t s  p e r s i s t e n c e  on t h e  s o i l  su r -  
face. Rate of a p p l i c a t i o n  may vary  from 1 t o  2 t o n s  p e r  a c r e  
which provides  from 75 t o  n e a r l y  100% coverage o f  t h e  s o i l  s u r f a c e .  

6. The development of  a spreading fescue c u l t i v a r  from 
s tock  on hand, improved through four  gene ra t ions  of c r o s s i n g  and 
s e l e c t i n g ,  should be completed. 

7 .  A l t e r n a t i v e  s p e c i e s  f o r  s p e c i a l  roads ide  s i t u a t i o n s  should 
be researched .  

8. Improved seed l ing  es tab l i shment  techniques  should be devel-  
oped t o  a s su re  coverage by sown s p e c i e s  and exclude (maintenance- 
r e q u i r i n g )  weeds. 

9. Roadside r enova t ion  should be i n v e s t i g a t e d  a s  another  means,  
of i n t r o d u c t i n g  b e t t e r  v e g e t a t i v e  cover r e q u i r i n g  less mowing. 
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