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WEED CONTROL AND TURF MANAGEMENT 

David W. cudneyl 

Weed c o n t r o l  i s  one of t h e  most c r i t i c a l  p a r t s  of a  good t u r f  
management program. A l l  a s p e c t s  of t u r f  management i n t e r a c t  wi th  weed 
cont ro l .  The competi t iveness  of t h e  t u r f  sward i s  t h e  major f a c t o r  
determining whether o r  not  weeds can p r o l i f e r a t e .  If adapted v a r i e t i e s  
a r e  grown i n  accordance wi th  t h e  proper  mowing h e i g h t ,  f e r t i l i z a t i o n  
and i r r i g a t i o n  regimes, then  .weeds a r e  encountered i n  much l i g h t e r  
f requencies .  Chemical weed c o n t r o l  is  o f t e n  necessary  t o  supplement 
good management p r a c t i c e s  i n  a  t u r f  management program. 

Chemical weed c o n t r o l  i s  most o f t e n  necessary i n  well-managed t u r f  
when t h e  fo l lowing  f o u r  weeds a r e  encountered: Oxal i s ,  s p o t t e d  spurge,  
c rabgrass  and nutsedge. T r i a l s  i n  cool  and warm season t u r f  spec i e s  
i nc lud ing  b lueg ras s ,  t a l l  f e s c u e ,  bermuda and zoys i ag ras s ,  a r e  being 
conducted i n  southern  C a l i f o r n i a .  The r e s u l t s  of t h e s e  t r i a l s  and 
p lans  f o r  succeeding h e r b i c i d e  t r i a l s  w i l l  be discussed.  

Extension Weed S c i e n t i s t ,  Univers i ty  of C a l i f o r n i a ,  Rivers ide  
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BERMUDAGRBSS GENETICS: PROSPECTS FOR IMPROVEMENT 

Ruth shawl 

The va lue  of Bermudagrass (Cynodon spp. f o r  u se  as  t u r f  i n  ho t ,  
a r i d  reg ions  i s  widely recognized. While Bermudagrasses a r e  n a t u r a l l y  
well-adapted t o  su rv ive  i n  such environments,  improvement of a e s  t h e t i -  
ca lby  important  t r a i t s  of Bermdagrss  has been accomplished l a r g e l y  
through t h e  met hod of comparison and s e l e c t f  on among hybrids  between 
two s p e c i e s  of Cynodon. This method has  been h igh ly  s u c c e s s f u l  i n  
enhancing t h e  t e x t u r e  and win t e r  c o l o r  of Bermudagrasses. Along wi th  
t h e s e  improved c h a r a c t e r i s t i c s ,  however, t h e  hybr id  c u l t i v a r s  c a r r y  t he  
drawback t h a t  they r e q u i r e  l a r g e  investments  of t ime and money f o r  
t h e i r  maintenance. Moreover, t h e s e  i n t e r s p e c i f  i c  hybr ids  a r e  i n  most 
cases  s t e r i  l e e  Thus, f u r t h e r  improvements through breeding cannot be 
made from t h i s  hybrid ma te r i a l .  

I n  r ecen t  y e a r s ,  t h e r e  has been i n c r e a s i n g  i n t e r e s t  i n  development 
of g r a s se s  t h a t  r e q u i r e  l e s s  e f f o r t  f o r  t h e i r  maintenance. This objes-  
t i v e ,  t o g e t h e r  w i th  t h e  t r a d i t i o n a l  ones of improving w i n t e r  co lo r  and 
t e x t u r e ,  underscores  t h e  d e s i  r a b i l i  t y  of t a k i n g  f u l l  advantage of t he  
ex t ens ive  g e n e t i c  v a r i a b i  l i t y  of Cynodon. W i  t h i n  t h e  spec i e s  of 
Cynodon dac ty lon  a lone ,  g r e a t  d i v e r s i t y  has  been documented. This  
v a r i a b i l i t y  can be u t i l i z e d  i n  a  breeding program t h a t  implements t h e  
theory  and techniques  of q u a n t i t a t i v e  gene t i c s .  A program of breeding 
and s e l e c t i o n  w i t h i n  t h e  s p e c i e s  permi ts  enhancement of c h a r a c t e r i s t i c s  
and a t  t h e  same time r e t a i n s  g e n e t i c  v a r i a b i l i t y  and t h e  p o t e n t i a l  f o r  
recombination, two popula t ion  a t t r i b u t e s  t h a t  a r e  necessary  f o r  f u r t h e r  
response t o  s e l e c t i o n  i n  subsequent  genera t ions .  Thus, q u a n t i t a t i v e  
g e n e t i c s  provides  an  appropach t h a t  y i e l d s  success ive  improvements not 
p o s s i b l e  i n  t h e  method of s e l e c t i o n  among s t e r i l e  hybrids .  

I n  my l a b ,  we a r e  i n i t i a t i n g  breeding  s t u d i e s  t o  e v a l u a t e  t h e  
g e n e t i c  v a r i a b i l i t y  of Cynodon dac ty lon  f o r  many t r a i t s  of i n t e r e s t .  1 
have ob ta ined ,  through t h e  g e n e r o s i t y  of D r .  C .  M e  T a l i a f e r r o  a t  Okla- 
homa S t a t e  Un ive r s i t y ,  a n  ex t ens ive  c o l l e c t i o n  of seeds of Bermudagrass 
acces s ions  from throughout  t h e  world. This c o l l e c t i o n  w i l l  provide a  
broad g e n e t i c  base f o r  my s t u d i e s  of g e n e t i c  v a r i a b i l i t y  and i t s  eco- 
l o g i c a l  s i g n i f i c a n c e  i n  Cynodon dac ty lon  and f o r  f u r t h e r  improvement of 
t r a i t s  of p r a c t i c a l  importance i n  Bermudagrass. 

A s s t .  P ro fe s so r  of Gene t i c s ,  Dept. of Botany and P l a n t  Sc iences ,  
Uni v e r s i t y  of C a l i f o r n i a ,  Rivers ide .  
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CURRENT NEMATODE CONTROL PROGRAM FOR CALIFORNIA TURFGRASSES AND SOD 

John D. ~ a d e w a l d l  

The nematode p e s t s  of e s t a b l i s h e d  t u r f  and sod i n  C a l i f o r n i a  a r e  
w e l l  r ecognized  and f o r  t h e  g r e a t e s t  p a r t  d e f i n e d .  Nematodes recog- 
n i z e d  a s  pathogens  i n c l u d e  r o o t  kno t  (Meloidogyne s p . ) ,  r o o t  l e s i o n  
( P r a t y l e n c h u s  s p . ) ,  r i n g  (Criconemoides s p . ) ,  s t u b b y  r o o t  ( P a r a t r i c h o -  
dorus  sp. ), dagger  (Xiphinema sp .  ), and p o s s i b l y  s p i r a l  ( H e l i c o t y l e n -  
chus  s p . ) ,  and s t u n t  (Tylenchorhynchus sp . ) .  The nematodes a r e  wide ly  - 
d i s t r i b u t e d  and show no p r e f e r e n c e  w i t h  r e g a r d  t o  homeowners ' y a r d s ,  
commercial l andscapes  o r  s o d  p r o d u c e r ' s  f i e l d s .  E f f e c t i v e  c o n t r o l  
programs d i f f e r  w i t h  r e g a r d s  t o  t h e s e  growing s i t u a t i o n s .  Quaran t ine  
measures ,  e i t h e r  s e l f  o r  government imposed, s h o u l d  be t h e  pr imary 
s a f e g u a r d  t o  c o n t r o l l i n g  nematode d i s e a s e s .  Simply p u t ,  d o n ' t  i n t r o -  
duce nematodes i n t o  a  n o n i n f e s t e d  a r e a  w i t h  contaminated s o i l  o r  
i n f e c t e d  propagat  i o n  m a t e r i a l .  Always u s e  r e s i s t a n t  o r  t o l e r a n t  c u l t i -  
v a r s  of any sod o r  t u r f ,  i f  such  i s  a v a i l a b l e  and a d e q u a t e  f o r  your 
needs .  

Once s o i l  becomes i n f e s t e d ,  o r  t u r f  o r  sod i n f e c t e d ,  t h e  c o n t r o l  
program i s  based on l i v i n g  w i t h  t h e  problem as e r a d i c a t i o n  under  f i e l d  
c o n d i t i o n s  i s  u s u a l l y  i m p o s s i b l e .  We can u s u a l l y  l e a r n  o r  be t a u g h t  t o  
l i v e  w i t h  nematode problems on t u r f  and s o d  by a  combinat ion of e f f o r t s  
i n c l u d i n g  p r o p e r  n u t r i t i o n  and  w a t e r i n g  a l o n e  and i n  combinat ion a l o n g  
w i t h  i n s e c t  and fungus  c o n t r o l .  A d d i t i o n a l l y ,  w e  may a t  t imes  need t o  
u s e  s e l e c t i v e  n e m a t i c i d e s  t o  h e l p  b r i n g  up t h e  v i g o r  of t h e  s t a n d  s o  
t h a t  we may u s e  t h e  a fo rement ioned  t o o l s  and l i v e  w i t h  t h e s e  p e s t s .  At 
t h i s  p o i n t  i n  t ime ,  we have no b i o c o n t r o l  a g e n t s  t h a t  w i l l  e f f e c t i v e l y  
c o n t r o l  nematodes i n  e s t a b l i s h e d  t u r f g r a s s .  

As p r e p l a n t  m a t e r i a l s  f o r  nematode c o n t r o l  r e s e a r c h  has  demon- 
s t r a t e d ,  s e v e r a l  m a t e r i a l s  do a n  adequa te  j o b  f o r  nematode c o n t r o l .  
These i n c l u d e  methyl bromide, 1 , 3 - d i ~ h l o r o ~ r ~ ~ e n e  (Te lone)  , c h l o r o p i c -  
r i n  and SMDC (Vapam). For  p o s t p l a n t  c o n t r o l  p rocedures ,  we have and 
a r e  t e s t i n g  s e v e r a l  m a t e r i a l s .  The m a t e r i a l s  we c u r r e n t l y  r e c o g n i z e  a s  
p r o v i d i n g  adequa te  con t  r o  1 w i t h o u t  s e r i o u s  d e l e t e r i o u s  e f f e c t s  i n c l u d e  
D a s i n i t ,  Mocap, Nemacur and Standak. A l l  of t h e s e  may prov ide  addi-  
t i o n a l  b e n e f i t s  f rom t h e i r  p o t e n t i a l  i n s e c t i c i d a l  a c t i v i t y .  Make c e r -  
t a i n  of t h e  s t a t u s  of r e g i s t r a t i o n  b e f o r e  usage  a s  t h i s  seems t o  change 
f r e q u e n t l y .  An e x p e r i m a n t a l  m a t e r i a l ,  GY81 (PURGE), h a s  shown p r e l i m i -  
n a r y  promise. Th is  m a t e r i a l  has  f u n g i c i d a l  ( n o t  demonstra ted on t u r f  
t o  d a t e )  a s  w e l l  a s  n e m a t i c i d a l  p r o p e r t i e s .  

A l l  of t h e  m a t e r i a l s  c o n s i d e r e d  above a r e  hazardous  t o  u s e  and 
r e q u i r e  extreme c a r e  i n  hand l ing .  Permi t s  a r e  r e q u i r e d  f o r  usage and 
l a b e l  s p e c i f i c a t i o n s  and requ i rements  a s  w e l l  a s  r e g i s t r a t i o n  shou ld  be 
s t r i c t l y  fol lowed.  I f  q u e s t i o n s  a r i s e  w i t h  r e g a r d  t o  usage ,  c o n s u l t  
your  l o c a l  f a rm a d v i s o r ,  t h e  a u t h o r ,  o r  l o c a l  A g r i c u l t u r a l  Commission- 
e r .  

E x t e n s i o n  Nemato log i s t ,  U n i v e r s i t y  of C a l i f o r n i a ,  R i v e r s i d e .  
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TURFGRBSS ENDBPHYTIC FUNGI BND RESISTANCE TO INSECT PESTS 

Timothy D. p a ine l  

I n s e c t s  f eed ing  on t u r f  g r a s s e s  can cause both a e s t h e t i c  i n j u r y  and 
a f f e c t  t u r f g r a s s  performance. Damage can occur  on a l l  p l a n t  p a r t s  
i n c l u d i n g  l e a f  b l a d e s ,  crowns, r o o t s  and stems. Proper  t u r f  mainte- 
nance and c u l t u r a l  management caw reduce t h e  occurrence of i n s e c t  prob- 
lem by reduc ing  t h e  s u s c e p t i b i l i t y  of t h e  g r a s s  p l a n t s .  

Many s p e c i e s  of g r a s s e s  a r e  a s s o c i a t e d  wi th  endophyt ic  fungi .  
These fung i  grow between t h e  p l a n t  c e l l s  and d e r i v e  t h e i r  n u t r i t i o n  
from t h e  grass .  However, t h e  fung i  a r e  no t  p a r a s i t i c  s i n c e  i n f e c t e d  
p l a n t s  grow more v igorous ly  t han  un in fec t ed  p l a n t s .  The hyphae of 
funga l  a s s o c i a t e s  of t a l l  f e s c u e  and p e r e n n i a l  ryegrass  a r e  found i n  
t h e  l e a f  shea ths ,  i n f  l o r e s sence  s tems ,  o v a r i e s ,  and embryos of mature 
s eeds ,  but no t  i n  r o o t s  and l e a f  blades.  

Pas tu re  o r  fo rage  g r a s s e s  i n f e c t e d  by t h e  fungi  can cause s eve re  
problems f o r  g raz ing  animals  i nc lud ing  reduced weight g a i n ,  neu ro log ic  
d i s o r d e r s ,  and death.  %his r e s u l t s  from t o x i c  chemicals produced by 
t h e  fungi .  While t h i s  i s  a  s i g n i f i c a n t  d i f f i c u l t y  f o r  l i v e s t o c k  pro- 
duce r s ,  i t  may be a  b e n e f i t  f o r  t u r f g r a s s  maintenance. In fec t ed  grass -  
e s  a r e  not  only avoided by l a r g e  he rb ivo re s ,  but  they a l s o  a r e  t o x i c  
and unpa l a t ab l e  t o  many i n s e c t s .  

The endophyte-based r e s i s t a n c e  seems t o  be chemical ly  based. 
While t h e  compounds may be somewhat mobile through t h e  p l a n t ,  those  
p l a n t  p a r t s  con ta in ing  hyphae a r e  t h e  l e a s t  p r e f e r r e d  by i n s e c t  he rb i -  
vores.  Consequently,  endophyte i n f e c t e d  t u r f g r a s s e s  may not  be equa l ly  
r e s i s t a n t  t o  a l l  i n s e c t s .  That i s ,  t h e s e  g r a s s e s  may be more r e s i s t a n t  
t o  i n s e c t s  f eed ing  a t  t h e  crown of t h e  p l a n t  o r  i n  s tems,  e.g. sod 
webworms and b i l l b u g s ,  and l e s s  r e s i s t a n t  t o  r o o t  f e e d e r s ,  e.g. t h e  
whi te  grubs.  

I n  a d d i t i o n  t o  provid ing  r e s i s t a n c e  t o  some i n s e c t  p e s t s ,  t h e  
endophytes may provide o t h e r  b e n e f i t s .  Inf e c t e d  p l a n t s  grow more 
v igorous ly  than  uninf e c t  ed p l a n t s .  Thus, endopyte i n£  ec t ed  t u r f  may be 
more compet i t ive  and l e s s  s u s c e p t i b l e  t o  weeds. Also, the  endophyte 
may enhance d i s e a s e  r e s i s t a n c e .  However, s t e r o l  i n h i b i t i n g  fung ic ides  
may no t  only k i l l  f unga l  pathogens,  they  may a l s o  e l i m i n a t e  t he  endo- 
phytes  from t h e  p l a n t s .  

The p o t e n t i a l  f o r  endophyte i n c o r p o r a t i o n  i n t o  t u r f g r a s s e s  i s  
r e l a t i v e l y  new and unexplored. Compat ib i l i ty  of g r a s s e s  con ta in ing  
endophytes wi th  c u l t u r a l  p r a c t i c e s  and t u r f  u se  must be examined. 
However, t h e  p o s s i b l e  b e n e f i t s  may be s u b s t a n t i a l  f o r  both t u r f  and 
p e s t  management. 

A s s t .  P ro fe s so r ,  Dept. of Entomology, Un ive r s i t y  of C a l i f o r n i a ,  
Rivers ide  . 
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J i m  Downer and Dave cudneyl 

There have been r e p o r t s  of g l y p h o s a t  e ( ~ o u n d u p ~ )  c a u s i n g  i n h i  b i -  
t i o n  of s e e d l i n g  g e r m i n a t i o n  i n  Los Angeles ,  Orange and Ventura  coun- 
t i e s .  Researchers  have found t h a t  g l y p h o s a t e  i n h i b i t e d  c l o v e r  and t a l l  
f e s c u e  g e r m i n a t i o n  and growth when i t  was sprayed  d i r e c t l y  on t h e  
seed.  Legume s e e d l i n g  growth was reduced when s e e d s  were p l a n t e d  i n  
g l y p h o s a t e - t r e a t e d  s o i l a .  The o b j e c t i v e s  of t h i s  r e s e a r c h  a r e  t o  
demons t ra te  i n h i b i t i o n  of t a l l  f e s c u e  g e r m i n a t i o n  and development 
d u r i n g  t u r f  g r a s s  renova t ion .  

On December 2,  1986, a randomized complete b lock  d e s i g n  was l a i d  
o u t  a t  Ventura  Col lege .  The e x i s t i n g  t u r f  was p r i m a r i l y  k ikuyugrass .  
Treatments  i n c l u d e d :  t h r e e  r a t e s  of Roundupe ( 4 ,  8 and 16 pounds a i l  
a c r e )  and a c o n t r o l .  There  were f o u r  r e p l i c a t i o n s .  Twenty days  l a t e r ,  
s e l e c t e d  p l o t s  were r e n o v a t e d  w i t h  a f l a i l  mower and t h e  t h a t c h  was 
swept  from t h e  p l o t s .  F o u r t e e n  days  a f t e r  t h i s  on January  5 ,  1987, 
t a l l  f e s c u e  s e e d  was a p p l i e d  t o  a l l  t h e  p l o t s .  

Seed t r e a t m e n t s  were e i t h e r  overseeded  w i t h  a l i g h t  c o v e r i n g  of 
s t e e r  manure o r  hydroseeded. I n  a l l  t r e a t m e n t s ,  t h e  seed  c o n s i s t e d  of 
a b lend of t a l l  f e s c u e s  c o n t a i n i n g ;  Bonanza ( 5 0 % ) ,  Olympic (25%) and 
Apache (25%) .  F o r t y  pounds of s e e d  were a p p l i e d  i n  b o t h  t h e  hydro- 
seeded  and overseeded  p l o t s .  The hydroseed ing  was a p p l i e d  w i t h  500 
g a l l o n s  of w a t e r ,  175 pounds of mulch (100% wood f i b e r  s p r a y  mulch) ,  
and 7 pounds of t a c i f i e r  (Aztac  b rand) .  

On February  2, 1987, t h e  p l o t s  were r a t e d  f o r  t u r f  s c o r e ,  kikuyu- 
g r a s s  c o n t r o l ,  t a l l  f e s c u e  s t a n d  c o u n t s ,  and k i k u y u g r a s s  s t a n d  counts .  
Turf s c o r e s  were determined v i s u a l l y .  Kikuyugrass c o n t r o l  was r a t e d  on 
a 0 t o  10 s c a l e ;  0 i s  no c o n t r o l ,  10 i s  complete  c o n t r o l .  T a l l  f e s c u e  
s t a n d  c o u n t s  were measured by a v e r a g i n g  t h e  number of g r a s s  p l a n t s  
counted i n s i d e  a th ree - inch  r i n g  thrown randomly i n t o  t h e  p l o t  two 
t imes .  Kikuyugrass c o u n t s  were measured by t h e  same method a s  t a l l  
f e s c u e  s t a n d  coun ts .  

On J u l y  14,  1987, t h e  p l o t s  were r a t e d  f o r  t u r f  q u a l i t y ,  kikuyu- 
g r a s s  c o u n t s ,  c r a b g r a s s  c o u n t s  and c l o v e r  ( b l a c k  medic and b u r r  c l o v e r )  
coun ts .  Kikuyugrass and c r a b g r s a s  c o u n t s  were made u s i n g  a f o o t f a l l  
method and a random walk th rough  t h e  p l o t .  Weeds were counted under  
20-foot f a l l s  f rom each of two o b s e r v e r s  p e r  p l o t .  The r e s u l t s  were 
averaged.  Crabgrass  c o u n t s  were made by a s i n g l e  observer .  

I n  t h e  February  r a t i n g ,  t h e  t a l l  f e s c u e  d i d  n o t  ge rmina te  w e l l  i n  
t h e  hydroseeded p l o t s ,  y e t  t h e r e  was good g e r m i n a t i o n  i n  t h e  overseeded 
p l o t s .  Th i s  may have been caused by c o l d  t e m p e r a t u r e  i n h i b i t i o n  of t h e  
seed  germina t ion  i n  t h e  hydroseeded p l o t s .  The wea ther  was v e r y  c o l d ,  
w i t h  i c e  on t h e  p l o t  d u r i n g  t h e  morning hours .  While t h e  d a r k  c o l o r e d  
s t e e r  manure h e l d  h e a t ,  t h e  l i g h t  c o l o r e d  hydromulch may have r e f l e c t e d  
h e a t .  The exper iment  i s  be ing  r e p e a t e d  t h i s  summer d u r i n g  t h e  warmer 
months. 

Coopera t ive  E x t e n s i o n  Farm Advisor ,  Ventura  County; Ex tens ion  Weed 
S c i e n t i s t ,  U n i v e r s i t y  of C a l i f o r n i a ,  R i v e r s i d e .  

a S a l a z a r ,  L.C. and Appleby, A.P. 1982. Germination and Growth of 

Grasses  and Legumes f rom Seeds T r e a t e d  w i t h  Glyphosate  and Para- 
q u a t .  Weed Sc ience :  30: 235-337. 
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CURBENT DISEASES OF TIIRFGRBSS 

R.M. ~ n d o l  

A t  t h e  p re sen t  t ime,  t h r e e  d i f f i c u l t - t o - c o n t r o l  fungal  d i seases  
occur on t u r f g r a s s  on southern  Ca l i fo rn i a .  These a r e  Pythium b l i g h t ,  
s c l e ro t ium b l i  ght and s p r i n g  dead spot .  

Pythium b l i g h t  i s  by f a r  t h e  most common, t h e  most explos ive  and 
t h e  most damaging d i s e a s e  a f f e c t i n g  golf  greens dur ing  warm weather. 
Since t h e  d i sease  i s  caused by a  water  mold, t he  d i sease  tends  t o  
appear whenever t h e  weather  i s  hot and water  s t ands  f o r  long per iods  on 
t h e  greens. I f  t h e  d i sease  reoccurs  yea r ly  i n  t he  same a r e a s  on cer- 
t a i n  greens ,  s t e p s  must be taken  t o  c o r r e c t  t h e  water  r e t e n t i v e  condi- 
t i o n s  such a s  low s p o t s ,  heavy t h a t c h  and ad jacen t  p l a n t s  t h a t  r e s t r i c t  
a i r  drainage.  Subdue and Ban01 a r e  both e f f e c t i v e  fung ic ides  s p e c i f i c  
f o r  Phythium t h a t  should be used i n  a l t e r n a t e  a p p l i c a t i o n s  i n  order  t o  
slow down t h e  development of fung ic ide - r e s i s t an t  s t r a i n s  of Pythium. 

Sc lero t ium b l i g h t  is a l s o  a very d e s t r u c t i v e  warm weather d i sease  
of golf greens and ryeg ras s  fairways.  Once t h e  fungus i s  in t roduced  
i n t o  a n  a r e a ,  t h e  d i s e a s e  tends t o  reoccur  y e a r l y  whenever a i r  tempera- 
t u r e s  approach 80°F and above, because of t h e  abundant formation of 
mustard seed- l ike  s c l e r o t i n .  The fung ic ides  Benla te  and PCNB should be 
appl ied  t o  t h e  f o l i a g e  i n  a l t e r n a t e  a p p l i c a t i o n s  every two weeks t o  
c o n t r o l  t h e  d isease .  Immediately a f t e r  a p p l i c a t i o n ,  t h e  fung ic ide  
should be watered-in wi th  a  l i g h t  sy r ing ing  t o  i n h i b i t  t h e  s c l e r o t i a  
formed beneath the  s o i l .  Care must be exe rc i sed  i n  t h e  use  of PCNB 
s i n c e  i t  tends  t o  buifd-up i n  t h e  greens t o  phyto toxic  l e v e l s .  

Although t h e  Spring dead spo t  d i sease  of bermudagrass i s  a l s o  very 
d e s t r u c t i v e ,  i t  has not spread apprec iab ly  i n  southern  C a l i f o r n i a  s i n c e  
i t  was f i r s t  de t ec t ed  5 years  ago. Once in t roduced  wi th in  a  t u r f  a r e a ,  
however, i t s  spread may be f a i r l y  rap id  by means of i n f e c t e d  p l an t  
p a r t s  c a r r i e d  on c u l t i v a t i o n  machinery. The %olfowing f i v e  fungic ides  
have good c o n t r o l  of t h e  d i s e a s e  when app l i ed  a s  a  drench once monthly 
f o r  f i v e  consecut ive months beginning i n  August: Systhane,  Banner, 
Rubigan, Benlate  and Spot less .  

R.M. Endo, P ro fe s so r ,  Dept. of P l an t  Pathology, Univers i ty  of 
C a l i f o r n i a ,  Rivers ide .  
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NITROGEN FERTILIZATION OF COOL SEBSON GRBSSES 

Matthew K. ~ e o n a r d l  

New lawn ca re  companies t h a t  s p e c i a l i z e  i n  f e r t i l i z a t i o n  of r e s i -  
d e n t i a l  and commercial t u r f  a r e  growing r a p i d l y  i n  southern  Ca l i f  or- 
n i a .  These companies have s p e c i f i c  requirements  when i t  comes t o  
s e l e c t i n g  n i t r o g e n  f e r t i l i z e r s  : t u r f  green-up should be f a i r l y  f a s t ;  
c o l o r  should be a uniform dark green;  and most impor t an t ly ,  c o l o r  qual- 
i t y  should p e r s i s t  f o r  e i g h t  t o  t e n  weeks. 

A cont inu ing  s e r i e s  of t r i a l s  a t  t h e  UCR t u r f  p l o t s  has eva lua ted  
t h e  response of p e r e n n i a l  ryegrass  and mixed pe renn ia l  ryegrass/Ken- 
tucky b lueg ra s s  t u r f  t o  ammonium s u l f a t e ,  calcium n i t r a t e ,  u rea  ( l i q u i d  
and d r y ) ,  su l fur -coa ted  urea  (SCU, 39-0-01, and f r e e  urea/SCU 
(31-5-8). Appl ica t ion  r a t e s  ranged from 1.5 t o  4.5 l b .  N / l O O O  sq f t ,  
During t h e  coo l  season  from November t o  March, t h e r e  was no s i g n i f i c a n t  
d i f f e r e n c e  between n i t r o g e n  sou rces ,  though t h e r e  was a s i g n i f i c a n t  
r a t e  response. A minimum of 2.5 l b .  N was necessary  t o  produce s a t i s -  
f a c t o r y  growth and co lor .  Both r a t e  and sou rce  responses  were s i g n i f i -  
c a n t l y  d i f f e r e n t  du r ing  t h e  pe r iod  from A p r i l  through October. The 
minimum recommended r a t e  of t h i s  pe r iod  was 3.0 lb .  N. SCU outper- 
formed a l l  o t h e r  n i t r o g e n  sources .  A s e r i e s  of a p p l i c a t i o n s  made i n  
October,  November, December and January,  i n d i c a t e d  t h a t  n i t rogen  
app l i ed  i n  November provided t h e  g r e a t e s t  l ongev i ty  of w in t e r  co lor  
response. Dry urea  performed a s  w e l l  a s  t h e  o t h e r  sources ,  making i t  a 
good choice f o r  w in t e r  f e r t i l i z a t i o n  due t o  i t s  low cos t .  

A s tudy  of I B D U  r a t e  response demonstrated p o t e n t i a l  f o r  good 
long-term co lo r .  A 3.0 lb .  r a t e  produced accep tab l e  c o l o r  f o r  16 
weeks, though 1.5 l b .  of u r e a  was needed t o  provide e a r l y  co lo r .  

The n i t r o g e n  f e r t i l i z e r  r a t e s  i n d i c a t e d  by t h e s e  s t u d i e s  a r e  con- 
s i d e r a b l y  h ighe r  t han  recommendations f o r  o t h e r  p a r t s  of t h e  country.  
This  sugges ts  t h a t  cond i t i ons  i n  sou the rn  C a l i f o r n i a  d i f f e r  enough t o  
warrant  f u r t h e r  r e e v a l u a t i o n  of c u r r e n t  f e r t i l i z e r  p r a c t i c e s .  

S t a f f  Research Assoc i a t e ,  Dept. of Botany and P l a n t  Sc iences ,  Univer- 
s i t y  of C a l i f o r n i a ,  Rivers ide .  
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MANAGING WBITE GRUBS 

White grubs ,  o r  t h e  l a r v a e  of s ca rabae id  b e e t l e s  i n  t he  genus 
~ ~ c l o c e p h a l a - ~  a r @  
t h e  more common 
pasadenae and 5 
t h e  roo t s .  Under 

- 

t h e  key i n s e c t  p e s t s  of t u r f g r a s s  i n  Ca l i fo rn i a .  O f  
s p e c i e s  a r e  Cyefocephala h i r t a ,  C. longufa ,  

melanoeephala. White grubs damage tuFf by feed ing  on 
heavy i n f e s t a t i o n s  t h e  r o o t  system may be completely 

destroyed.  Another problem a s s s c i  a t e d  w i t h  grub"s is t h a t  b i r d s  ,- skunks 
and racoons t e a r  up t h e  sod  while^ sea rch ing  f o r  t h e  grubs. This  
r e s u l t s  i n  an  unacceptab le  sod t e x t u r e  and appearance. Control  of 
white  grubs has  r e l i e d  h e a v i l y  on t h e  use  of chemical i n s e c t i c i d e s .  
This  i s  not wi thout  disadvantages.  I n  a d d i t i o n  t o  t h e  e s c a l a t i n g  c o s t  
of m a t e r i a l s ,  t h e r e  a r e  t h e  exposure hazard  t o  appl f  c a t o r s  and i n h e r e n t  
exposure r i s k s  t o  humans and pe t s .  

S tud i e s  a r e  underway t o  determine t h e  f e a s i b i l i t y  of u t i l i z i n g  
b i o l o g i c a l  c o n t r o l  agen t s  f o r  whi te  grub con t ro l .  Two entomogewous 
nematodes, Neoaplectana carpocapsae and B e t e r o r h a b d i t i s  h e l f o t h i d f s  a r e  
being eva lua ted .  The nematodes p e n e t r a t e  t h e  grub and r e l e a s e  symbi- 
o t i c  b a c t e r i a  which k i l l  t h e  hos t .  The host-specif  i c  symbiot ic  
b a c t e r i a  a r e  Xenorhabdus nematophilus and 5. luminescens a s s o c i a t e d  
wi th  2. carpocapsae and H. h e l i o t h i d i s ,  r e s p e c t i v e l y .  Greenhouse 
drench s t u d i e s  were conducted u t i l i z i n g  s e l e c t e d  r a t e s  of t he se  nena- 
todes .  Grub m o r t a l i t y  was h ighe r  w i th  H. h e l i o t h i d f s  t han  wi th  - N. 
carpocapsae both 2 and 4 weeks p o s t - t r e a t m ~ n t .  

Fu ture  s t u d i e s  a r e  planned t o  e v a l u a t e  t he  f e a s i b i l i t y  of u t i l i z -  
i n g  t h e s e  nematodes i n  t h e  f i e l d .  Add i t i ona l ly ,  t h e  Cyclocephala 
s t r a i n  of t h e  bacter ium B a c i l l u s  p o p i l l i a e  w i l l  be eva lua t ed  as another  
p o t e n t i a l  b i o l o g i c a l  c o n t r o l  agent  of whi te  grubs.  

Extension Entomologis t ,  Un ive r s i t y  of C a l i f o r n i a ,  Rivers ide .  
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BIOTECHNOLOGY CONTIUBUTIONS TO CROP IMPROVEMENT 

Michael T. c leggl  

The term biotechnology r e f e r s  t o  t he  use  of molecular methods t o  
a l t e r  t h e  g e n e t i c  m a t e r i a l  (DNA) of p l a n t s  o r  animals. Although the  
a p p l i c a t i o n s  of biotechnology i n  crop improvement a r e  s t i l l  i n  e a r l y  
s t a g e s  of development, a  number of promising case  s t u d i e s  have now 
accumulated and t h e s e  s t u d i e s  h i g h l i g h t  t he  r o l e  t h a t  biotechnology 
w i l l  p lay  i n  crop improvement i n  t h e  1990s. The two most promising 
a p p l i c a t i o n s  of biotechnology t o  a g r i c u l t u r e  a r e  t he  use  of gene t i c  
t ransformat ion  t o  i n t roduce  novel genes i n t o  p l a n t  genomes and t h e  use 
of molecular markers i n  t h e  manipulat ion of complex charac te rs .  

Genet ic  t r ans fo rma t ion  i n  p l a n t s  has  advanced most r a p i d l y  i n  
c e r t a i n  d i c o t  spec i e s  (e.g. tobacco,  tomato, c a r r o t ,  pe tun ia )  where 
whole p l a n t s  can be regenera ted  from c e l l  c u l t u r e s .  The novel gene i s  
i n s e r t e d  i n t o  t h e  p l a n t  g e n e t i c  m a t e r i a l  ( t h e  p l a n t  genome) us ing  a  
po r t ion  of t he  b a c t e r i a l  plasmid ( t h e  Ti  plasmid) t h a t  has the capabi l-  
i t y  of i n t e g r a t i n g  i n t o  p l a n t  genomes. The gene of i n t e r e s t  can be 
placed on t h e  Ti  plasmid (us ing  recombinant DNA techniques)  and i s  then 
i n t e g r a t e d  i n t o  t h e  p l a n t  genome a long  wi th  DNA from t h e  Ti  plasmid. 
Within t h e  p a s t  t h r e e  yea r s ,  g e n e t i c  t ransformat ion  has been success- 
f u l l y  employed t o :  1) i n s e r t  a  b a c t e r i a l  gene (BT t o x i n  gene) t h a t  
confers  r e s i s t a n c e  t o  i n s e c t  damage i n t o  t h e  tobacco genome; 2 )  i n s e r t  
genes f o r  h e r b i c i d e  r e s i s t a n c e  i n t o  t h e  genomes of pe tun ia ,  tobacco and 
tomato; and 3 )  t o  i n s e r t  t h e  TMV (tobacco mosaic v i r u s )  coat  p r o t e i n  
gene i n t o  t h e  genome of tabacco t o  confer  r e s i s t a n c e  t o  TMV i n f e c t i o n .  
Ti  plasmid t ransformat ion  has not  been s u c c e s s f u l l y  used wi th  most 
monocot spec i e s  ( i nc lud ing  c e r e a l  g r a i n s )  and t h i s  c o n s t i t u t e s  t he  most 
s e r i o u s  l i m i t a t i o n  of t h e  technique.  

Molecular techniques have provided a  nea r ly  unl imited supply of 
g e n e t i c  markers and t h e s e  markers a r e  being used a s  t o o l s  i n  t h e  mani- 
pu la t ion  of p l a n t  genomes. An important  a p p l i c a t i o n  i s  the genet ic  
d i s s e c t i o n  of complex t r a i t s  (e.g. pho tosyn the t i c  e f f i c i e n c y ,  growth 
r a t e s ,  water  use  e f f i c i e n c y )  where major components of a  t r a i t  can be 
loca ted  w i t h i n  t h e  p l a n t  genome and then  t r a n s f e r r e d  through conven- 
t i o n a l  sexual  c rosses .  A second a p p l i c a t i o n  i s  the  use  of molecular 
markers t o  monitor t h e  t r a n s f e r  of d e s i r a b l e  genes i n  backcrossing pro- 
grams. These methods a r e  of very wide u t i l i t y  and could be p r o f i t a b l y  
employed i n  t u r f g r a s s  improvement. 

Professor  of Genet ics ,  Dept. of Botany and P lan t  Sc iences ,  Univers i ty  
of C a l i f o r n i a ,  Rivers ide .  
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TURF-TYPE TALL FESCUE PERFORMANCE IN CALIFORNIA 

Vic to r  A. Gibeaul t  and Richard ~ u t i o l  

T a l l  f e scue  (Fes tuca  a rundinacea  Schreb.) ,  a  n a t i v e  of Europe, was 
in t roduced  i n t o  t h e  United S t a t e s  by e a r l y  s e t t l e r s  f o r  p a s t u r e  use and 
s o i l  s t a b i l i z a t i o n  purposes.  Two v a r i e t i e s  of pas ture-type t a l l  f  es- 
cues ,  Kentucky 31 and Al t a ,  were wide ly  used f o r  low maintenance t u r f  
s i t e s  because of t h e i r  comparative low maintenance requirement ,  h igh  
wear t o l e r a n c e  and broad environmental  a d a p t a t i o n  c a p a b i l i t y .  

I n  t h e  e a r l y  19601s,  D r .  Weed Funk of Rutgers  Un ive r s i t y  i n i t i a t e d  
a  t a l l  f e s c u e  breeding  program which concent ra ted  on developing a  f i n e r  
l e a f  t e x t u r e ,  d a r k e r  green c o l o r ,  i nc reased  d e n s i t y  and improved 
r e s i s t a n c e  t o  i n s e c t s  and d i seases .  That work r e s u l t e d  i n  the  r e l e a s e  
of a  tu r f - type  t a l l  f e s c u e  i n  1979. 

The s tudy  t h a t  i s  r epo r t ed  he re  was conducted i n  southern  Ca l i fo r -  
n i a  t o  e v a l u a t e  t h e  new tur f - type  t a l l  fescues .  The o b j e c t i v e  was t o  
determine t h e  performance of s e v e r a l  v a r i e t i e s  t o  two mowing he igh t s .  

Ten v a r i e t i e s  of t a l l  f e s c u e  were e s t a b l i s h e d  a t  t h e  Un ive r s i t y  of 
C a l i f o r n i a  South Coast F i e l d  S t a t i o n ,  I r v i n e ,  i n  January 1981. I n  Feb- 
ruary  1982, t h e  p l o t s  were s p l i t  w i th  314-inch and 1-112-inch mowing 
he ights .  Turf q u a l i t y  r a t i n g s  (Turf s c o r e s ) ,  based on c o l o r ,  t e x t u r e ,  
d e n s i t y ,  un i formi ty  and p e s t  p resence ,  were made monthly f o r  27 months. 

Of t h e  g r a s s e s  t e s t e d  i n  t h i s  s t udy ,  A l t a  and Kentucky 31 a r e  
pas ture- types ,  Clemfine i s  cons idered  an  in te rmedia te - type ,  and Falcon,  
Rebel, Olympi c  and Houndog a r e  considered t u r f  -type t a l l  fescues .  The 
experimental  l i n e s  616, 655 and 616 x  635 a r e  no t  ca tegor ized .  

There was an obvious d i f f e r e n c e  i n  v a r i e t a l  performance based on 
t h e  c a t e g o r i e s  of t a l l  fescues .  A t  t h e  h igh  c u t t i n g  h e i g h t ,  t h e  t u r f  - 
type t a l l  f e scues  performed s i g n i f i c a n t l y  b e t t e r  t han  Clemfine, t he  
pasture- types , o r  t h e  t h r e e  exper imenta l  g r a s se s .  The t u r f  -type t a l l  
fescues  had b e t t e r  c o l o r ,  b e t t e r  r e s i s t a n c e  t o  c rabgrass  i n v a s i o n ,  and 
b e t t e r  r e s i s t a n c e  t o  r u s t  a c t i v i t y  than  t h e  pas ture- type t a l l  fescues .  
These c h a r a c t e r i s t i c s ,  p lu s  t h e i r  b e t t e r  d e n s i t y  and t e x t u r e ,  r e s u l t e d  
i n  t h e  s u p e r i o r  appearance of t h e  f o u r  tu r f - type  t a l l  fescues .  

Although t h e  same v a r i e t y  performed b e t t e r  a t  t h e  h igh  c u t t i n g  
he igh t  than  a t  t h e  low c u t t i n g  h e i g h t ,  t h e  tu r f - type  v a r i e t i e s  gave 
s i g n i f i c a n t l y  h ighe r  t u r f s c o r e s  a t  t h e  3%4 inch  mowing he igh t  than did 
t h e  pasture- type and experimental  g r a s se s  a t  both t h e  h igh  and low 
c u t t i n g  he igh t s .  This  suppor t s  obse rva t ions  t h a t  t h e  t u r f  -type t a l l  
f e scues  do t o l e r a t e  c l o s e r  mowing b e t t e r  than p rev ious ly  a v a i l a b l e  
v a r i e t i e s .  Never the less ,  optimum response of a l l  t a l l  f e scues  was 
recorded a t  t h e  1-1/2-inch c u t ,  a s  p r ev ious ly  s t a t e d .  

Extension ~ n v i r o n m e n t a l  H o r t i c u l t u r i s t ,  Univers i ty  of C a l i f o r n i a ,  
R ive r s ide ;  S t a f f  Research Assoc i a t e ,  Un ive r s i t y  of C a l i f o r n i a ,  Rfver- 
s i d e .  
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UCR - TURFGRASS RESEARCH CENTER - PROJECT SUMMARY 

Starting Date 29 May 86 - 
Completion Date 

Project No. 
Plot No. 9 North & 17 

Tgtle: National Bermudagrass Trial 

Objective: To evaluate Bermudagras~ cultivars in southern Califomfa. 

fnvestigator(e): 
Ham V.A, Gibeault Dept, Coop Ext Phone X 3575 
Hame 8. Autio Dept, mop Ext Phone X 4430 

Species/Cultivars: 32 Bermudagrass cultfvars. 

. : : Modng Frequency E or 2 x/Wk. Height 314 in. 
. .- /M/6  w k .  

Irrigation - - /X/ as needed X ETo - / /Other (Specify Below) 
S ~ e c f a l  

Experimental Design: CIlD @ RC3 SPLT f f  Other 
No. of Reps 3 ~ o t x  Plots 90 x 90 (Block 171760 x 7 0  (N Block 9 )  - - -  
Treatments : 

Data Collect ion: 1) Variable Turf scores Frequency - Monthly 
2) Variable Fs q uen cy 
3) Variable Frquency 

Special Instructions/Comments: 
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P NATIONAL BERMUDAGRASS TRIAL, UCR 
Planted May 29, 1986 

I Plo t  S i z e  10' x 10' 

Block #9 & $17 

( Common Bermudagrass) 

Entry 
Number Name 

1 CT-23 
NM 43 
NM 72 
NM 375 
NM 471 
NM 507 
Vamont 
E-29 
A-29 
RS- 1 
MSB-10 
MSB-20 
MSB-30 
A-22 
Texturf 10 
Midi ron 
Tufcote 
Tif green 
Tifway 
'Nfway I1 
NMS 1 
NMS2 
NMS3 
NMS4 
NMS 14 
Arizona Common 
Guymon 
FB-119 
C19 
C84 
Tifgreen I1 
Santa Ana 

Objective: 
To eva lua te  Bermudagrass v a r i e t i e s  i n  southern Cal i fornia .  

Methods and Mater ia ls  : 
I n  May, 1986, 1" plugs were placed on 1' cen te r s  i n  10' x 10' p l o t s .  
The p l o t s  are mowed a t  3/4", f e r t i l i z e d  a t  1# N/M every 6 weeks and 
i r r i g a t e d  as needed. 
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UCR - TURFGRASS RESEARCH CENTER - PROJECT SUMMARY 

S t a r t i n g  Date 13 Sept 84 
Completion Date 

Pro jec t  No. 
p l o t  NO. 5 

T i t l e :  UC Zoysia Se lec t ions  

Object ive:  

Name ?.A. Gibeault  - Dept . Coop Ex% Phone X 3575 
Name R, Autio Dept. Coop Ext Phone X 4430 

Species /Cul t ivars  : 6 Zoysia c u l t i v a r s  

Management : Mowing Frequency 2 x / m .  Height 314 i n .  
Fe r t i l i ze r -Mate r i a l  Ute 18 N/M/6 wk.  
I r r i g a t i o n  - - as needed % Elr, - / /Other (Speci fy  Below) 

-- 

Specf a 1  

Experimental Design: 1 7  CRD Lg RCB - 1 7  SPLT /7 Other 
No. o f R e p s  3 ~ i z F o f R e p .  - 60 x - 30 ~ o t x P l o t  - 60 x 90 
Treatments : 

Data Col lec t  ion:  1) Var iable  Turf scores  Frequency Monthly 
2) Var iable  PH eq uen cy 
3)  Var iable  Freq uency 

Spec ia l  I n s t r u c t  ions  /Comments : 
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U . C .  Zoysia Selections 

Block #5 

Objectives : 

To evaluate turf performance i n  the inland val ley  climate. 
- 
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UC-1 
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Methods and Materials: 
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Six se lec t ions  of UC Zoysiagrass were s to lonized a t  the rate of 7-10 bu/M 13 
Sept. 1984. The p l o t s  are mowed a t  3/4", f e r t i l i z e d  a t  1# N/M every 6 weeks 
and irr igated as needed. 

UC-3 UC- 1 
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UCR - TURFGRASS RESEARCH CENTER - PROJECT SUMFfARY 

S t a r t i n e  Date 8/84 
Completion Date 6/88 

Pro jec t  No. 
Plo t  No 14 

T i t l e :  F ie ld  Evaluat ion of Zsys iagrass  Hybrids 

Objective: To eva lua te  t h e  a d a p t a b i l i t y  of zoys iagrass  hybrids f o r  
t u r f  use under southern  C a l i f o r n i a  condit ions.  Growth v igor  and 
winter  c o l o r  r e t e n t i o n  a r e  important  s e l e c t i o n  c r i t e r i a .  

~ a m e  i . ~ .  d i b e a u l t  Degt . Coop Ext Phone X 3575 
Name M.K. Leonard Bept. NPS Phone X 5906 

Species/Cu%tivars:  Various hybr ids  of Zoysia japonica,  2. m a t r e l l a ,  
and z .  t e n u f f o l i a .  

Management: Mowing Frequency 1 x/Wk. Height 314 - i n .  
Fe r t  ili zer-Material  NHbNO? Rate 1 l b  ~ / 1 0 0 0  ftL/mo. 
I r r i g a t i o n  - - fv - a s  needed 60 W ETo - / /Other (Speci fy  Below) 
Spe c i  a1 

Experimental Design: ~7 CRD - 17 RCB - 17 SPLT /q Other None 
No. of Reps 1 S ize  of Rep. X p  3 '  3 9  ~ o t x  P l o t  60' x 90' 
Treatments: Ind iv idua l  seed l ings  a r e  space p lanted  on 4 '  cen te r s .  

Data Col lec t ion:  1) Var iable  . - Frequency 
2)  Var iable  Frequency 
3) Var iable  Frequency 

Spec ia l  I n s t r u c t i o n s  /Comments : 

Submitted by Date 
16 
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UCR - TURFGRASS RESEARCH CENTER - PROJECT SUMMARY - 

S t a r t i n g  Date 11/ 1/86 
Com~le t ion  Date 12/1/87 

Pro jec t  No. 
P lo t  NO * 13s 

T i t l e :  Cool Season Overseeding of Common Ekrmudagrass 

Objective: To e v a l u a t e  a v a r i e t y  of cool  season g r a s s e s  f o r  overseed- 
ing  use  on dormant common bermudagrass i n  southern  Ca l i fo rn ia .  

I n v e s t i g a t o r ( s )  : 
Name John Van Dam Dept. Coop Ext Phone 387-2171 -- 
Name M.K. Leonard Dept. BUS Phone X 5906 

Species /Cul t ivars :  Common Ekrmudagrass (Cynodon dac ty lon) ;  s e e  below 
f o r  overseeded g rasses .  

1 Management: Mowing Frequency x/Wk. Height 1 /  i n .  
Fe r t  i l izer-Materf  a 1  NH&NO? Rate 2 l b  N/1000 ftL/mo. 
I r r i g a t i o n  - - lv a s  needed 80 % ETo 7 / /Other (Speci fy  Below) 
Spe c i  a1  

Experimental Design: 7 C ~5 RCB /7 SPLT /7 Other 
No. of Reps 4 S i z e  of Rep. X . - - . -  5'  9' ~ o t x  p l o t  - 36' x - 50' 
Treatments: Control-no overseeding;  f o a - t r i v i a l i s  seeded a t  3 lb/1000 

f t 2 ,  a l l  o t h e r s  seeded a t  18 fb/1000 f t d .  

Data Col lec t ion:  1) Var iable  Turf Score Frequency Monthly 
2) Var iable  Frequency 
3) Var iable  Frequency 

Specia l  Instructions/Comments: Overseeded grasses :  annual ryegrass ;  
'Cal iente ' ,  'Elka ' ,  'DerbymManhattan' and 'Manhattan 11' perenn ia l  - 
ryegrasses ;  'Rebel '  and 'Apache' t a l l  f e scue ;  and Poa t r i v i a l i s .  

P lo t  r equ i res  v e r t i c a l  mowing p r i o r  t o  overseeding. 

Submitted by Date 
18 
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Plot 13s 

OVEBSEED ING STUDY 
(South P lot )  

1) 'Caliente' Per. Rye 6 )  - Poa t r i v i a l i s  

2) 'Manhattan' Per. Rye 7 )  'Apache' Tall Fescue 

3) 'Rebel' Tall  Fescue 8)  'Elka' Per. Rye 

4 )  'Derby' Per. Rye 9 )  'Manhattan 11' Per. Rye 

5 )  Annual Rye 10) Control (No Seed) 
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UCR - TURFGRASS RESEARCH CENTER - PROJECT SUMMARY - 

S t a r t i n g  Date 11/1/86 
Completion Date -12/1/87 

Pro jec t  No. 
P lo t  No. 13N 

T i t l e :  A l l e l o p a t h i c  E f f e c t s  of Overseeded Grasses on Common bermuda- 
$f"8kS 

Objective: To observe poss fb le  a f l e l o p a t k i s  e f f e c t  of overseeded cool  
season g r a s s e s  on regrowth of eonamow bermudagrass fo l lowing dormancye 

Name john Van Dam Dept. Coop Ext Phone 389-2171 
Name M.K. Leonard Dept. B&PS Phone X 5906 

Species /Cul t ivars :  Common Bermudagrass (Cynodon dac ty lon) ;  overseeded 
grasses  l f s t e d  below. 

Management: Mowing Frequency 1 x/Wk. Height 1-115 i n .  
F e r t i l f  zer-Material Rate 
I r r i g a t i o n  - - /= a s  needed 80 X ETo - / /Other (Specify Below) 
Spe c i  a l  

Experimental Design: L7 CRD _/7 RCB /j17 SPLT Other 
No. of Reps 4 Size  of Rep. -Xz 10' 6 5 '  To ta l  P l o t  X p  40' 52' 
Treatments: Control-no overseeding;  Poa t r i v i a l i s  seeded a t  3 Pb/1000 

%e2, afP o t h e r s  seeded a t  10 l b  PO00 f t d .  Once e s t a b l i s h e d ,  wear 
t rea tments  w l l  be imposed on ha l f  of each p l o t  ( i n  a s t r i p  ac ross  
each block),  

Data Col lec t ion:  1)  Var iable  Turf Score Frequency A 
2 )  Variable  Frequency 
3) Var iable  Frequency 

Spec ia l  Instructions/Comments: Overseeded grasses :  annual ryegrass ;  
'Elks' and 'Cal%entel  pe renn ia l  ryegrass ;  'Rebel 11' t a l l  f e scue ;  Poa 
t r i v i a l i s ;  'Shadow' ehewings f e s c u e ;  and V l y e r '  c reeping red fescue. 

Wear t rea tments  w i l l  c o n s i s t  of 10 passes weekly a c r o s s  p l o t  with the  
mechanical t r a f f i c  s imula tor .  

Submitted by Date 
20 
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ALLeLOPATEX STUDY 
(North P l o t )  

Plot 13N 

Blocks 

1)  Control (no seed) 5) 'Rebel 11' Tal l  Fescue 

2 )  'Caliente'  Per. Rye 6)  - Poa t r i v i a l i s  

3)  'Elka' Per. Rye 7 )  'Shadow' Chewing's Fescue 

4 )  Annual Rye 8)  'Flyer' Creeping Red Fescue 

N = NO Wear Treatment 

W = Wear Treatment 
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UCR - TURFGRASS RESEARCH CENTER - PROJECT SUMMARY 

S t a r t i n g  Date 3/2/87 
Completion Date 6/1/87 

P r o j e c t  No. 
P l o t  NO. 16N 

Title: I n f l u e n c e  of Nitrogen F e r t f l i t y  on Wear Tolerance of  T a l l  
Fescue t u r f .  

Object ive:  To observe  how v a r i o u s  l e v e l s  of n i t r o g e n  f e r t i l i t y  a f f e c t  - 
t h e  t u r f  q u a l i t y  of t a l l  f e scue  s u b j e c t e d  t o  s e v e r a l  l e v e l s  of 
t r a f f i c  i n t e n s i t y *  

X.nvestigatot(s):  
Name Steve  Cockerham Dep t . Ae;. Qps. Phone X 5986 
Name Matt Leonard Degt. B&PS Phone X 5906 

Spec ie s /Cu l t i va r s :  'Mojave' t a l l  f e s c u e  (Fes tuca  a rund inacea )  

Management: M s w i  ng. Frequency 1 x/Wk. Height 1-112 i n .  
F e r t f  l i z e r - M a t e r i a l  Rate 
I r r i g a t i o n  - lv as needed 80 X ETo - / /Other (Spec i fy  Below) 
Spec ia l  

Experimental  Design: /7 CRD - 1-7 RCB - /u SPLT 17 Other 
-- 15' T O ~ =  P l o t  45" 60'  No. of Reps 3 ~ i z r o f  Rep. 5'  x 

Treatments: Wear t r e a t m e n t s :  0 ,  7 & 14 passes/wk w i t h  t r a f f i c  s imula-  
t o r ;  n i t r o g e n  f e r t i l i z e r  (NHbNOT): 0 ,1 ,2&4 l b  N / l O O O  f t h  (one appf i -  

Data C o l l e c t i o n :  1) Var i ab le  Turf s c o r e  Frequency Monthly 
2)  Var i ab le  Thatch t h i c k n s  Frequency end of expt .  
3) Var i ab le  Shoot d e n s i t y  Frequency end of expt .  

S p e c i a l  Instructions/Comrnents:  P l o t  was f e r t i l i z e d  wi th  2 l b  N/1000 f t 2  
on 22 Jan  1987. F e r t i l i z a t i o n  t r e a t m e n t s  w i l l  be s t a r t e d  approxi-  
mately 6 weeks a f t e r  t h e  s t a r t  of t h e  wear t rea tments .  

Poin t  of r e f e r e n c e  f o r  wear i n t e n s i t y :  15 pas ses  of t r a f f i c  simula- 
t o r  produces wear on hybr id  bermudagrass approximately a p r o f e s s i o n a l  
f o o t b a l l  f i e l d .  

Submitted by Date 3/9/87 
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TALL FESCUE WEAR TOLERANCE TRIAL 

Plo t  16N 

Treatments 

Wear Nitrogen 

0 l b .  N/1000 f t . 2  
1 lb .  N/1000 f t . 2  
2 lb. N/1000 f t . 2  
4 l b .  N/1000 f t . 2  
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UCB - 'SURFGRASS RESEARCH CENTER - PROJECT SIJMKkRY 

Starting Date 17 Oct 84 
Completion Date 

Project No. 
Plot No. 3 

T i t l e :  National Perennial Ryegraas Variety Trfal 

Objective: '60 evaluate the suZtabfllty of perendal ryegrasses in 
southern CaS + f nyn+ - 

Investigator(s) : 
Name V,A, Gibeault Dept. CoopExt  Phone X3575 
Name: R, h t i o  Dept , Coop Ext Phone X 4430 

~pecies/Cultivars: 55 perennial rye caltfvars 

Management: Mowing Frequency 1 x/Wk. Height 1-1/2 in. 
Fertilizer-Material Rate 1C N/M/6 &. - .  --- . . -  

Irrigation - - /u as needed X ET, - / /other (specify Below) 
- -- 

Special 

Experimental Design: /7 CRD - RCB - f l  SPLT /7 Other 
No. of Reps 3 SI z r o f  Rep. 45 x 30 ~ o t x  Plot 45 x 90 - - - - 
Treatments : 

Data Cof lect ion: 1) Variable Turf scores Frequency Monthly 
2) Variable Frequency 
3) Variable ' F r q  uuency 

S p e c i a l  f ns truct ions /Comments : Seeding rate 5.3 #/M 
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UCR PERENNIAL, RYEGRBSS VARIETY TRIAL Entry  N 
No. Name 

Block #3 1 Palmer 
2 Diplomat 
3 Pre lude  
4 Barry 
5 Yorktown I1 
6 Ovation 
7 LP 702 
8 Crown 
9 LP 210 
10 Acclaim 
11 HE178 
12 HE168 
13 Ranger 
14 Blazer  
15 F i e s t a  
16 Dasher 
17 LP 792 
18 WWE 19 
19 Cockade 
20 C i g i l  
21 Cowboy 
22 Manhattan 
23 Manhattan I1 
24 C i t a t i o n  11 

' 25 C i t a t i o n  
26 Omega 
27 B i r d i e  I1 
28 NK 80389 
29 NK 79309 
30 Pennant 
31 Premier 
32 SWRC-1 
33 M382 
34 HR-1 
35 Linn 
36 Pennfine 
37 Delray 
38 NK 79307 
39 Cupido 

- 40 Regal 
-41 Derby 
42 A l l  S t a r  

Objec t ives  : 43 Elka 
44 Gator  

To e v a l u a t e  t h e i r  s u i t a b i l i t y  f o r  t u r f  u s e  i n  45 Tara 
sou the rn  C a l i f o r n i a .  46 

47 Pipp in  
Methods and Materials: 48 Repel1 

49 P2 
On 17 October 1984, 53 c u l t i v a r s  of p e r e n n i a l  50 Servo 
ryeg ras s  and one of i n t e r m e d i a t e  r y e g r a s s  were 51 A l l  S t a r  
seeded t o  5' x 5' p l o t s  a t  a r a t e  of 5.3 #/M. 52 Agree In t .  Rye 
The p l o t s  a r e  mowed a t  1-1/2", f e r t i l i z e d  a t  53 GTI 
1# N/M every  6 weeks, and i r r i g a t e d  a s  needed. 54 CBSII 

55 Omega I1 
rn 8- 
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UCR - TURFGRASS RESEARCH CENTER - PROJECT SUMMARY 

Starting Date 17 Dct 84 
Completion Date 

Project No, 
Plot No. 7 

T i t l e :  National Tall Fescue Trial 

Objective: To evaluate the suitability of turf-type tal l  fescue in 
southern California 

Name V,A, Mbeault Dept . Coop Ext Phone X 3575 
M a m e  R. Autio h p t  , Coop Ext Phane X 4430 

Species/Cultivars : 40 taf 1 fescue cultivars 

Management: Mowing Frequency 1 x/Wk, Height 1-L/2 in. 
Fert ilizer-Material Rate 18 N/W6 wk. 
Irrigation - - /= as needed - % ETo - / m h e r  (Specify Below) 
Speci a1 

Experimental Design: CRD - RCB - 17 SPLT f l  Other 
Na. of Reps 3 ~ 1 z T o f  Rep. 50 x 20 ~otx Plot 50 x 60 - - - - 
Treatment 5 : 

Datacollection: 1) Variable Turfscores Frequency Monthly 
2 )  Variable Freq ueacg 
3)  Variable Frequency 

Spec ia l  Instr~ctlons/Comments: 
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UCR TALL FESCUE VARIETY TRIAL 

Block 17 

Objectives: 

To eva lua te  the  s u i t a b i l i t y  of t h e  new turf - type  t a l l  
fescues f o r  use  i n  southern  Cal i fornia .  

Methods and Mate r i a l s  : 

On 17 October 1984, 40 c u l t i v a r s  of t a l l  f e scue  were 
seeded t o  5 '  x 5'  p l o t s  a t  a r a t e  of 5.3#/M. The p l o t s  
a r e  mowed a t  1-1/2", f e r t i l i z e d  a 1# N/M every 6 weeks, 
and i r r i g a t e d  a s  needed. 

Entry 
No. Name 

1 Johns tone 
2 Rebel 
3 Clemfine 
4 Willamette 
5 Mer Fa 83-1 
6 Pacer 
7 Houndog 
8 Brookston 
9 Falcon 

10 .Maverick 
11 Mus-tang 
12 Adventure 
13 Trident  
14 Olympic 
15 Jaguar 
16 5GL 
17 Apache 
18 Bonanza 
19 FineLawnI 
20 Unknown 
21 Ky-31 
22 Syn-Ga-1 
23 Chesapeake 
24 Arid 
25 NK 81425 
26 NK 82508 
27 Tempo 
28 Barcel  
29 Fes to r ina  
30 Unknown 
31 51W 
32 5DW 
33 562 
34 R e b e l 2  
35 Mojave 
36 5M4 
37 Finelawn I 
38 5D2 
39 OL2 
40 5D3 
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UCR - TURFGRASS RESEARCH CENTER - PROJECT SUMMARY 

S t a r t i n g  Date 12 Apr 85 
Completion Date 

P ro jec t  No. 
P lo t  No. 11 

T i t l e  : T a l l  Fescue /~en tucky  Bluegrass Mix 

Object ive:  To e v a l u a t e  t h e  c o m p a t i b i l i t y  0% high,  medium and low 
l e v e l s  sf  c s m p e t i e i t i s n  b e t w e e n t a l l  f e s c u e s  and Kentucky bluegrasses  
f o r  t u r f  purposes. 

f n v e s t i g a t o r ( s ) :  
Name V.A. Gibeault  Dept. Coop Ext Phone X 3575 
Name R. Autio . Dept. CoopExt Phone X4430 

Species /Cul t ivars :  3 c u l t i v a r s  t a l l  f e scue  a lone  and wi th  3 c u l t i v a r s  
Kentucky b luegrass  

Management : Mowi ng Frequency 1 x/Wk. Height 1-112 in .  
F e r t i l i  zer-Material Rate I# N/M/6 wk. 
I r r i g a t f  on - - /= a s  needed X ETo - / /Other (Speci fy  Below) 

Experimental Design: 1-7 CRD RCB // SPLT 1 7  Other 
No, of Reps 3 s i z e o f  Rep. 60 x 30 TO~X p l o t  60 x 90 - - - - 
Treatments : 

Data Col lec t ion:  1)  Var iable  Turf s c o r e s  Frequency Monthly 
2) Variable Freq.uency 
3)  Var iable  - Frequency 

Spec ia l  Instructions/Comments: 
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UCR TALL FESCUE AND KENTUCKY BLUEGRASS NIX TRIBL 

Block 111 

Entry 
No. Name 
1 Al ta  

Al ta  + A34 
Al ta  + Columbia 
Al ta  + Kenblue 
Mustang 
Mustang + A34 
Mustang + Columbia 
Mustang + Kenblue 
Jaguar 
Jaguar + A34 
Jaguar + Columbba 
Jaguar + Kenblue 

Object ives : 

To eva lua te  t h e  compa t ib i l i ty  of high,  medium and low l e v e l s  of competition 
between t a l l  fescues  and Kentucky bluegrasses  f o r  tu r f  purposes. 

Methods and Mater ia ls :  

On 12 Apr i l  1985, t h r e e  c u l t i v a r s  of t a l l  fescue  were seeded i n d i v i d u a l l y  and 
i n  blends with t h r e e  c u l t i v a r s  of Kentucky bluegrass (95% t a l l  fescue  + 5% 
Kentucky bluegrass)  a t  the  r a t e  of 6 # / ~  t o  10' x 15' p lo t s .  The p l o t s  a r e  
f e r t i l i z e d  a t  1# N/M every 6 weeks, mowed a t  1-1/2", and i r r i g a t e d  as  needed. 
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