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A. 2. a. Kentucky bluegrass c u l t i v a r  e v a lu a t io n .
J. E. Haley and A. J.  Turgeon.

The i n t r a s p e c i f i c  v a r i a b i l i t y  o f  Kentucky bluegrass has 
al lowed the development o f  many c u l t i v a r s  and experimental s e le c t ion s  
that  d i f f e r  w idely  in t h e i r  c o lo r ,  tex tu re ,  dens i ty ,  environmental 
adaptat ion, disease s u s c e p t i b i l i t y ,  and other  fa c to r s .  There are 52 
c u l t i v a r s  plus 10 blends and 4 mixtures from an A p r i l ,  1972, p lan t ing  
under te s t  at t h i s  s t a t ion .  P lo ts  measure 6 x 8 f t  and each v a r ie t y  
i s  r ep l i c a ted  three t imes. F e r t i l i z e r  i s  appl ied 4 times per year to 
supply a to ta l  o f  4 pounds of nit rogen per 1000 sq. f t . ,  using a 10-6-4 
ana lys is  f e r t i l i z e r .  Mowing i s  performed 2 or 3 times per week at  1.5 
inches. The t u r f  i s  i r r i g a t e d  as needed to prevent w i l t .  The basis fo r  
these e f f o r t s  i s  that  improvements in  the c h a r a c t e r i s t i c s  and adaptat ion 
o f  a tu r fg rass  reduce i t s  dependency on cu l tu r a l  p rac t ic es  designed to 
compensate fo r  i t s  weaknesses. Thus, tu r fg rass  management i s  made sim
p le r  and higher tu r fg rass  q u a l i t y  i s  obta inab le  wi th the use o f  improved 
c u i t i v a r s .

Due to the la t e  spr ing green-up t h i s  year ( r e f le c ted  in the 
Ap r i l  q u a l i t y  data) ,  the inc idence o f  Helminthosporium me l t ing-out  d i 
sease was obscured; however, the May and June q u a l i t y  data provide some 
ind ica t ion  o f  the ranking o f  c u l t i v a r s  as in f luenced by t h i s  disease 
(Table 1). For example, Nugget i s  slow to green up in spr ing but has 
exce l len t  res is tance  to melt ing out; the May and June q u a l i t y  ra t ings  
are 5.3 (poor) and 2.7 (good), r e spec t iv e ly .  The poor ra t ing  f o r  May 
ind icates  la t e  green-up wh i le  the good June ra t ing  r e f l e c t s  me l t ing-  
out res is tance .  The dec l ine  in summer q u a l i t y  shown in the e a r l y  August 
ra t ing  i s  t yp i ca l  o f  Nugget under centra l  I l l i n o i s  cond i t ions .

Some inc idence o f  s t r i p e  smut disease was ev ident in ea r l y  
June; however, t h i s  disease was not as severe as in  1977 due, presumably, 
to the c o n t in ua l l y  wet weather dur ing t h i s  per iod. In mid-August, some 
fusar ium b l i g h t  symptoms were beginning to appear, but disease inc idence 
was not s u f f i c i e n t  to take data.

Comparison o f  blend q u a l i t y  with that  of the component c u l t i 
vars alone, shows the m i t ig a t in g  e f f e c t s  o f  the c u l t i v a r s  upon each 
other as in previous years .  For example, the q u a l i t y  in June fo r  the 
Nugget-Park blend i s  intermediate between that  observed fo r  Nugget and 
Park. This r e f l e c t s  the d i f f e r e n t i a l  s u s c e p t i b i l i t y  of these c u l t i v a r s  
to melt ing-out d isease.  S im i l a r  comparisons can be made fo r  other 
blends in  the study.

Genera l ly ,  many o f  the newer, m e l t in g -o u t - r e s i s tan t  c u l t i v a r s  
have provided acceptable lawn t u r f  q u a l i t y  over the years except where 
fusar ium b l i g h t  has been severe. In other s tud ies  where these c u l t i v a r s  
have been subjected to higher or  lower cu l tu ra l  i n t e n s i t i e s ,  q u a l i t y  
leve l s  have var ied depending upon the adaptat ion of  these c u l t i v a r s  to 
cu l tu ra l  extremes. Data from these supplemental eva lua t ions  are shown 
under Kentucky bluegrass c u l t i v a r  management.



A new Kentucky bluegrass c u l t i v a r  eva luat ion was estab l ished  
in August, 1978. This eva luat ion  contains 20 c u l t i v a r s  and c u l t i v a r  
blends, 13 of  which have not been prev ious ly  tested at the Un ive rs i ty  
of I l l i n o i s .  These inc lude the c u l t i v a r s  Columbia, BFC-46-1, BFB-35-1 
P-1528T and the blends Majestic-Touchdown, M a je s t i c -Ade lph i , Brunswick 
Adel ph i ,  Touchdown-Adelphi, Ma jes t i c -Brunsw ick , Merion-Brunswick, 
Mer ion-Majest ic ,  Baron-Majest ic ,  and Baron-Brunswick.

A. 2. a. Expanded Kentucky bluegrass se le c t ion  eva lua t ion .
J .  E. Haley and A. J .  Turgeon.

With the in t roduc t ion  o f  many new experimental se le c t ion s ,  
an add i t iona l  se r ie s  o f  Kentucky bluegrass p lo ts  were planted in Sep
tember, 1974, to determine t h e i r  performance in cent ra l  I l l i n o i s .  P lo t  
s i z e  was 5 x 6 f t .  and each se le c t ion  was planted at 2 Ib./lOOO sq. f t  
in three r e p l i c a t e  p lo t s .  Cu l tu ra l  p rac t ic es  are conducted as in the 
Kentucky bluegrass c u l t i v a r  eva lua t ion .

Due to the dry spr ing there was l i t t l e  disease evident in 
these p lo t s .  Qua l i ty  leve l  var ied with Kentucky bluegrass se lec t ion  
and time during the growing season (Table 2). Several se lec t ions  from 
Warren's Turf  Nursery (WTN) were p a r t i c u l a r l y  outstanding.

A. 2. b. Creeping bentgrass c u l t i v a r  eva lua t ion .
J. E. Haley and A. J.  Turgeon.

Creeping bentgrass c u l t i v a r s  were es tab l ished in May, 1973 
in p lo ts  measuring 6 by 8 f t  with three r e p l i c a t i o n s  of each. Mowing 
he ight i s  0.25 in.  and the p lo ts  rece ive a to ta l  o f  4 lb . N/1000 sq. 
f t .  annua l ly .  I r r i g a t i o n  i s  performed as needed to prevent w i l t i n g .
A p reventat ive  fung ic ide  program was fol lowed from June through Sep
tember.

The c u l t i v a r s  var ied widely  in t h e i r  q ua l i t y  rat ings due 
to d i f fe rences  in  tex tu re ,  c o lo r ,  dens i ty ,  annual bluegrass invas ion ,  
and disease inc idence (Table 3). One o f  the poorest c u l t i v a r s  was 
Toronto which de te r io ra ted  severe ly  in 1974 due to red le a f  spot and 
now annual bluegrass covers almost 50 percent of these p lo ts .  Other 
c u l t i v a r s  wi th reduced q u a l i t y  because o f  annual bluegrass invasion 
are Pennlu and A r l ing ton .  Good tu r fg rass  q ua l i t y  has been observed 
with Morr issey ,  Cohansey, Old Orchard, Pennpar and the experimental 
s e le c t io n  MSU-AP-38. The experimental se le c t ion s  MSU-AP-18 and MSU- 
AP-28 de te r io ra ted  s u b s t a n t i a l l y  with the coo le r ,  d r i e r  weather.
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Table 1. Q ua l i t y  o f  Kentucky b luegrass c u l t i v a r s  in  1978.

Spring __________________________ Q u a l i t y 1
C u l t i v a r Green-up

4/7/78
10/11/77 5/18/78 6/20/78 8/4/78 10/9/78 11/2/78

A-20(seeded) 3.7 2.7 2.0 2.3 2.3 3.0 3.0

A-20 (veg.) 4.0 2.7 3.0 3.0 2.3 3.0 3.3

A -34 4.0 3.0 3.0 4.0 4.0 4.0 3.0

A-20-6 4.0 1.7 2.3 2.3 3.0 3.7 2.7

Adel phi 4.0 3.0 3.3 3.0 3.0 2.7 2.7

Ba 61-91 5.0 4.3 3.3 2.7 3.3 4.7 4.3

Ba 62-55 5.7 3.7 3.7 3.3 3.7 4.0 3.3

Baron 5.3 4.0 3.3 3.3 3.7 3.7 3.0

Bonnieblue 4.7 4.7 3.3 3.7 4.3 5.0 4.3

Brunswi ck 4.3 5.2 3.3 3.0 3.3 4.3 3.3

Campina 5.0 4.7 5.0 4.3 4.3 5.0 4.7

Cheri 6.0 3.3 3.3 3.3 3.3 3.7 3.3

D e l f t 4.0 5.3 4.0 3.3 4.0 5.0 3.7

Enmundi 5.3 3.7 3.7 3.3 3.3 4.3 3.7

EVB-305 6.0 6.0 4.0 4.0 4.3 6.0 4.7

Entopper 5.0 5.0 5.0 4.3 4.7 4.3 4.3

Enoble 6.0 4.0 3.7 3.3 3.7 4.0 3.7

Fy lk ing 5.0 5.7 3.7 3.0 3.7 5.7 4.0

Galaxy 4.3 4.0 3.7 3.7 4.0 4.7 3.7

Geronimo 4.3 5.3 4.0 3.3 4.0 5.3 4.7

Glade 5.7 4.7 4.3 3.3 3.0 3.7 3.0

Kl-131 5.3 4.7 3.3 3.0 3.3 4.7 4.0

Kl-132 4.7 4.7 4.0 3.3 3.3 4.3 4.0

Kl-133 5.0 5.7 4.7 3.3 4.3 4.7 4.0

Kl-138 4.0 7.0 6.0 5.3 4.3 5.3 4.3

Kl-143 4.7 5.0 4.0 3.3 4.0 5.0 4.0

Kl-157 2.3 5.3 5.0 3.3 5.0 6.0 5.0

Kl-158 4.3 3.3 5.0 3.7 4.0 3.7 3.0
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Table 1 (cont1d.)

Spring _____________________Qua! i ty~*
C u l t i  var Green-up

4/7/78
10/11/77 5/18/78 6/20/78 8/4/78 10/9/78 11/2/78

Kl-187 4.7 5.0 4.3 3.0 4.3 5.0 3.7

Kenblue 3.7 4.3 4.7 3.7 3.7 4.3 4.0

IL-3817 4.7 4.7 4.3 4.3 4.3 4.7 4.0

Majest i  c 4.0 4.0 4.0 4.0 4.0 4.3 4.3

Merion 4.7 4.7 3.7 4.0 4.3 4.3 3.7

Monopoly 6.7 4.3 3.7 3.3 3.3 4.3 4.0

Nugget 6.3 6.0 5.3 2.7 4.0 5.3 4.7

P-59 4.6 2.3 3.0 3.7 3.7 4.0 2.3

P-140 2.3 2.7 4.0 2.3 2.7 3.0 3.3

Parade 3.7 3.3 3.0 3.7 3.7 3.7 3.0

Park 3.7 4.7 5.0 4.3 4.7 5.3 4.5

Pennstar 4.3 4.3 4.3 3.7 4.0 5.0 4.0

PI ush 4.0 4.3 4.0 3.3 3.3 4.0 3.3

PSU-150 3.7 2.7 3.3 2.7 2.0 3.3 3.0

PSU-169 3.3 4.3 3.3 2.7 3.3 4.3 4.7

PSU-190 4.3 5.0 3.7 3.3 3.7

OLO 4.3

PSU-197 4.7 5.0 4.0 4.0 4.0 5.4 4.7

Ram #1 5.7 3.3 4.3 ' 3.7 3.7 4.7 3.3

Ram #2 4.0 5.7 4.7 3.0 4.0 4.7 3.7

Rugby 5.0 3.7 3.7 4.0 3.7 4.3 3.3

Sodco 5.3 2.3 3.3 2.7 3.0 2.3 2.7

Sydsport 5.3 3.3 3.7 3.7 3.3 3.3 3.7

Touchdown 5.3 3.0 2.3 3.7 2.7 3.0 2.3

Vantage 4.0 4.3 4.0 4.0 4.0 3.7 3.3

Vi eta 5.0 4.3 3.7 3.3 3.7 3.7 4.0

Windsor 2.3 3.0 4.3 3.7 4.7 5.0 4.0

.B lends.  .

Merion + 
Kenblue 3.3 4.7 4.7 3.7 4.3 5.0 4.0
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Table 1 (cont'd)

Spri  ng Qual ity^
Cu l t i  var Green-up

4/7/78
10/11/77 5/18/78 6/20/78 8/4/78 10/9/78 11/2/78

Merion + 
Pennstar 4.0 4.3 4.3 3.7 4.3 5.3 4.0

Merion + 
Baron 5.0 4.0 4.0 3.3 3.3 5.3 4.3

Nugget + 
Pennstar 5.3 5.3 5.0 2.7 3.7 5.0 4.3

Nugget + 
Park 3.0 6.0 4.7 3.7 4.0 5.7 4.7

Nugoet + 
Glade 5.7 5.0 4.3 3.7 2.7 4.3 4.0

Nugget + 
Adel phi 4.3 4.0 4.0 3.0 3.7 4.7 3.7

V ie ta  + 
Vantage 5.3 4.7 3.7 3.3 3.0 4.7 4.0

P-59 + 
Brunswick 4.3 4.3 3.0 3.0 3.7 4.3 4.0

Blend 38 4.7 3.7 3.0 3.0 3.3 3.0 2.7

.Mi x t u r e s ................

FyIking + 
Jamestown RF 4.7 5.3 4.0 4.0 4.0 4.7 4.0

Fy1 king + 
Pennì awn RF 4.3 5.7 4.3 3.7 4.3 5.0 4.7

Fy1 king + 
C-26 RF 4.0 5.7 4.7 4.0 4.3 5.3 5.3

Fy1 king + 
Pennfi  ne PR 2.3 4.7 4.3 4.7 4.7 5.3 5.0

Q ua l i t y  ra t ing s  were made using a sca le  o f 1 through 9 with  1 rep resen t ing

pe r fe c t  q u a l i t y  and 9 rep resen t ing  very  poor q u a l i t y .
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Table 2. Expanded Kentucky b luegrass c u l t i v a r  and experimental s e le c t io n  
eva lua t ion .

Q ua l i t y

Se le c t ion 10/11/77 4/11/78 5/18/78 6/21/78 8/1/78 10/3/78 11/1/78

Ad iker  A214 4.7 6.0 4.7 4.3 6.3 4.3 4.7

Ad ike r  Kl 096 4.0 5.0 3.7 4.7 4.0 4.7 4.7

Buri  D517 5.7 5.3 5.0 4.0 5.0 4.7 4.7

Buri Fl 086 4.0 5.0 4.0 4.0 4.0 4.0 3.7

Buri  Fl 145 3.0 5.3 3.7 3.3 4.3 3.3 3.7

Buri  F2039 5.3 5.7 5.0 4.3 5.7 4.7 4.7

C a l t u r f  P-143 4.0 4.0 4.7 4.3 5.3 4.7 4.7

Green K860 5.3 5.7 5.0 4.3 5.7 4.0 4.3

GWSH #2 4.7 5.0 4.3 3.7 5.0 4.0 4.7

NK PI 54 3.3 4.3 4.7 3.7 4.3 3.3 3.7

P-3N 4.0 5.3 3.3 3.3 4.3 3.3 3.7

P -167 5.3 5.0 5.0 4.7 5.7 5.0 4.0

Pr incetown 104 2.7 4.7 3.0 2.3 2.3 1.3 2.7

Pr incetown 164 4.3 5.0 4.7 3.7 4.3 3.0 4.0

K l -80 5.0 3.7 6.3 5.7 6.7 5.7 5.3

K l -88 5.0 5.0 6.7 5.7 7.0 5.3 5.7

K l -121 5.0 3.3 5.0 5.0 6.3 5.0 4.7

K l -122 5.0 3.7 7.0 5.7 7.3 5.0 5.3

K l -136 6.0 4.0 5.3 5.3 5.3 5.0 5.0

K l -140 5.3 4.0 5.7 4.7 5.3 4.7 4.7

K l -144 4.0 6.0 3.7 3.3 4.0 4.3 4.3

K l -152 4.3 5.0 4.3 4.0 4.3 3.7 3.7

Kl -153 3.7 3.0 4.7 4.3 5.0 4.3 5.3

K l -154 3.0 3.0 4.3 4.0 4.0 4.0 4.7

K l -165 4.7 4.7 4.0 4.3 4.7 4.7 4.0

K l -189 4.0 5.7 3.0 3.7 3.3 4.0 4.3

K2-200 4.7 3.7 4.0 4.0 5.0 4.3 4.7

K3-162 3.3 2.0 3.3 4.3 3.0 4.3 3.0

K3-164 4.3 5.3 4.3 4.3 3.3 3.7 3.7
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Table 2. (Cont1d.)

Qual it.y

Se le c t ion 10/11/77 4/11/78 5/18/78 6/21/78 8/1/78 10/3/78 11/1/78

K3-166 4.0 4.7 3.0 3.3 4.0 3.0 3.3

K3-168 4.3 3.3 4.3 3.7 3.3 3.3 4.0

K3-169 5.3 3.7 4.7 4.3 6.0 4.7 5.3

K3-170 5.0 3.7 4.0 4.0 4.7 4.0 5.0

K3-171 3.3 4.0 4.0 3.7 3.3 3.3 4.0

K3-172 5.0 4.3 5.0 4.3 4.7 4.7 4.0

K3-174 3.3 4.3 3.3 3.0 3.7 3.0 3.7

K3-178 4.0 5.3 3.7 3.7 4.3 4.0 3.7

K3-179 4.0 4.7 4.0 4.0 4.0 3.7 4.3

K3-180 3.3 3.3 3.7 3.3 3.3 3.0 3.0

K3-181 4.0 5.3 3.7 3.7 4.3 4.0 3.3

K3-182 4.7 3.3 5.3 4.0 5.0 5.3 5.0

K3-222 5.3 4.0 4.7 4.7 5.3 5.0 5.0

K8-176 4.7 4.7 4.7 4.0 4.3 4.0 3.7

WTN-A20-6 3.7 5.3 3.7 3.0 3.3 3.7 4.0

WTN-A29-10 2.7 4.3 3.3 2.3 2.3 2.0 2.7

WTN-H-11 3.3 4.3 3.0 3.3 3.0 2.3 2.7

WTN-1-13 2.7 4.3 3.0 2.3 2.3 2.0 2.0

WTN-N-1 3.0 4.3 3.7 3.0 2.3 2.7 2.3

WTN-N-37 4.3 5.7 5.3 3.3 3.3 3.7 3.7

WTN-0-59 4.0 4.3 4.7 4.0 3.0 4.0 3.7

WTN-0-758 3.3 3.3 3.3 2.7 2.3 3.0 3.0

Newport 5.3 4.3 4.7 4.7 5.3 4.7 5.3

Park 5.0 4.0 5.3 4.3 5.0 5.7 5.3

Aqui 11a 3.7 6.0 3.7 4.3 4.0 4.7 4.0

. Blends.

#1 WTN 4.3 4.7 3.3 3.3 3.0 3.0 3.3

#2 WTN 4.0 4.7 3.3 2.7 3.3 2.3 2.3

P ra to -F y l k in g -
Pennstar 5.7 5.0 4.3 4.0 5.7 5.0 4.7

Adelph i-Aqu i11a- 
Parade-Nugget 4.3 5.3 5.0 4.0 4.7 3.7 4.0
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Table 2. (Cont'd.)

Qual i t y

Se le c t ion  10/11/77 4/11/78 5/18/78 6/21/78 8/1/68 10/3/78 11/1/78

A d e lp h i - A q u i l l a -
Parade 3.7 5.3 3.7 4.0 4.7 4.7 4.7

Majest ic -Nugget 4.3 5.7 4.3 3.7 3.7 5.0 5.0

Ade lph i-Baron 4.0 4.7 4.0 4.3 4.7 3.7 3.7

Bonnieb lue-
Brunswi ck-Parade4.0 4.3 4.3 2.7 3.0 2.7 3.7

Baron-Nugget 5.0 6.7 5.7 4.0 4.7 4.0 4.0

Pennfi  n e -Ma jes t i c 5.3 2.3 4.7 5.0 5.0 5.3 4.7

Sydspo r t -Ma je s t i c 4.0 5.3 4.0 2.7 3.0 3.3 3.3
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A. 2. c. Coarse fescue c u l t i v a r  e v a lu a t ion .
J. E. Haley and A. J .  Turgeon.

Coarse fescues inc lude t a l l  fescue ( Festuca arundinacea) and 
meadow fescue (£_. e l a t i o r ) . These are s im i l a r  species that  are very 
d i f f i c u l t  to d i s t i n gu is h  from each other based on vegetat ive features.  
Although t a l l  fescue i s  the p r in c ip a l  tu r fg rass  spec ies ,  the recent 
in t roduct ion  of  a meadow fescue se le c t ion  from the Michigan A g r i c u l 
tu ra l  Experiment Sta t ion  necess i ta tes  the use o f  the c o l l e c t i v e  r e f e 
rence --  coarse fescue.

P lo ts  were es tab l ished  in September, 1974, measuring 5 by 6 
f t .  in  three r e p l i c a t i o n s .  The p lo ts  are mowed two or three times 
per week at  1.5 inches. Total  annual f e r t i l i z a t i o n  i s  4 lb .  N/1000 
sq. f t .  appl ied in 1 - lb  increments in A p r i l ,  May, August and Sepember 
with a 10-6-4 wate r-so lub le  f e r t i l i z e r .  I r r i g a t i o n  i s  conducted as 
needed to prevent w i l t i n g .

Qua l i ty  of the MSU meadow fescue deter io ra ted  s u b s t a n t i a l l y  
dur ing la te  summer due, presumably to i t s  poor heat to lerance (Table 4). 
The experimental s e le c t ion s  K0-111 and K4-206 were super io r  to the 
others in pers is tance and general q ua l i t y .  Under t h i s  cu l tu ra l  program 
other tu r fg rasses  - Kentucky bluegrass and annual bluegrass - were more 
competit ive and es tab l ished  p e rs i s tan t  stands w i th in  the coarse f e s 
cue p lo t s .  Poor competit ive a b i l i t y  and in to le rance  o f  the se le c t ion s  
to the c l im a t i c  extremes (heat and co ld  s t resses )  in centra l  I l l i n o i s  
are the primary reasons fo r  reduced q u a l i t y  in t h i s  eva luat ion .

Table 4. Coarse fescue c u l t i v a r  eva luat ion .

Cu i t i  var Quality^

10/11/77 4/11/78 5/17/78 6/14/78 7/28/78 10/3/78 11/1/78

MSU 7.0 2.7 3.0 5.0 7.3 6.0 6.7
Mari s-kasbah 6.0 5.0 5.7 6.0 7.0 6.0 6.0
Maris-Jebal 6.7 4.3 5.7 4.7 7.0 6.0 6.0
K0-103 6.7 4.7 5.7 4.3 7.0 6.0 7.3
K0-111 4.0 4.7 4.0 4.0 5.7 4.0 5.0
K4-206 3.3 4.7 3.7 4.7 5.3 4.0 5.0
K8-108 5.7 4.0 4.7 4.7 6.3 5.7 6.3

1 Qua l i t y  ra t ings  were made using a sca le  o f  1 through 9 with 1 represent ing 
best q u a l i t y  and 9 represent ing very poor q u a l i t y .
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A. 2. d. Perenn ia l  ryegrass c u l t i v a r  e v a l u a t i o n .
J .  E. Haley and A. J .  Turgeon.

Perenn ia l  ryegrass  i s  u s u a l l y  cons idered a temporary lawn 
or nurse grass in  seed m ix tures .  In I l l i n o i s  d e t e r i o r a t i o n  during the 
summer months has prevented perenn ia l  ryegrass from becoming an impor
tant  permanent t u r f g r a s s .  Improved v a r i e t i e s  w i th  b e t t e r  c o l o r ,  den
s i t y ,  mowing q u a l i t y  and d isease re s i s tan ce  have cha l lenged the t r a d i 
t iona l  image o f  perenn ia l  ryegrass .

Perenn ia l  ryegrass p lo t s  were e s ta b l i s h ed  in  September, 1972. 
P lo ts  measured 6 by 8 f t .  and each c u l t i v a r  was r e p l i c a t e d  3 t imes.  
Mowing, f e r t i l i z a t i o n ,  and i r r i g a t i o n  were performed as f o r  the Ken
tucky b luegrass c u l t i v a r s .

Due to a l a t e  sp r ing  and l i t t l e  w in te r  i n j u r y  the c u l t i v a r s  
maintained high q u a l i t y  throughout May; however, q u a l i t y  dec l ined  sub
s t a n t i a l l y  dur ing the severe midsummer months (Table 5). Of a l l  the 
c u l t i v a r s  te s ted ,  Manhattan best mainta ined i t s  high q u a l i t y  through
out the season.

Table 5. Perenni al ryegrass c u l t i v a r  e va lua t ion .

C u l t i v a r Qual ity^

10/12/77 4/7/78 5/18/78 6/14/78 8/14/78 10/10/78 11/2/78

Pelo 5.7 2.6 4.3 4.3 5.0 5.3 4.0
NK-100 5.3 4.3 4.3 5.0 5.3 5.7 4.3
N K-101 5.3 3.6 4.3 4.0 4.7 6.3 5.0
NK-200 5.7 3.6 4.3 4.7 5.0 6.0 5.0
Manhattan 4.3 2.0 2.7 3.3 3.7 4.0 3.0
Pennfine 4.7 3.0 4.3 5.0 4.7 5.0 4.3
Common 6.0 4.0 6.3 6.0 6.3 6.7 6.0
K8-137 4.7 3.0 4.3 4.3 5.0 5.7 5.0
K8-142 4.0 3.0 3.3 4.0 5.0 5.7 4.3

Q ua l i t y  r a t ing s  were made using a s c a le  o f  1 through 9 w i th  1 rep resen t ing  
best q u a l i t y  and 9 rep resent ing  very  poor q u a l i t y .

1
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A. 3. Kentucky b luegrass  - perenn ia l  ryegrass  m ix tu re s .
A. J .  Turgeon and Rick  Wi lson.

Mix tures o f  Kentucky b luegrass and perennia l  ryegrass have 
been used to combine the advantages o f  rap id  es tab l ishment  and pe r 
s i s t en ce  o f  the t u r f  under a wide range o f  environmental cond i t io n s .
A t r a d i t i o n a l  concern over  combining these spec ies  has been the po
t e n t i a l  dominat ion o f  perenn ia l  ryegrass  i f  seeded too heav i l y  or  i f  
i t  comprises too much o f  the mixture by weight.  The purpose o f  t h i s  
study was to determine the e f f e c t  o f  d i f f e r e n t  percentages o f  peren
n ia l  ryeg rass ,  by seed we ight ,  on the species compos it ion of  a mixed 
t u r f  using two perenn ia l  ryegrass and two Kentucky b luegrass  c u l t i v a r s .

Four combinat ions of  two Kentucky bluegrass  (Fy lk ing  and 
A-34) and two perenn ia l  ryegrass ( C i t a t i o n  and Pennf ine) c u l t i v a r s  
were p lanted in  May, 1975. The perenn ia l  ryegrass component o f  each 
c u l t i v a r  combinat ion was 5, 10, 15, 20, 25 or  50 percent o f  the seed 
m ix ture ,  by we ight . P lo t s  measured 1.5 by 1.8 m and each seed mix
ture  was r e p l i c a t e d  three t imes in a randomized complete b lock  design.  
The seeding ra te  f o r  a l l  m ixtures  was 30 g /p lo t .  Es tab l ishment and 
maintentance were as in A. A f t e r  two yea rs ,  two 5 by 5-cm plugs were 
ex t rac ted  from a l l  r e p l i c a t i o n s  o f  p lo t s  p lanted with  5, 10, 15, 20, 25, 
and 50% perenn ia l  ryeg rass ,  f o r  determin ing the d i s t r i b u t i o n  o f  Ken
tucky b luegrass and perenn ia l  ryegrass  by shoot counts.

Combinations o f  Kentucky b luegrass  and perennia l  ryegrass  
a t  d i f f e r e n t  percentages of  seed weight y ie ld ed  s i g n i f i c a n t l y  d i f f e r 
ent p ropor t ions  o f  the two spec ies  in  p l o t s ,  depending upon the c u l 
t i v a r s  se le c ted  (F igure  1). A-34 Kentucky b luegrass was more compe
t i t i v e  than F y l k in g ,  wh i le  Pennf ine perenn ia l  ryegrass was more 
compe t i t ive  than C i t a t i o n .  These d i f f e r e n ce s  are most s t r i k i n g  at 
the f i v e - p e r c e n t  l e ve l  o f  perenn ia l  ryegrass in  the seed m ix tures ;  
a f t e r  three yea rs ,  the Penn f ine -Fy lk ing  mixture was nea r ly  50 percent  
perenn ia l  ryegrass based on shoot counts wh i le  the C i t a t io n -A -34  mix
ture  was le s s  than f i v e  percent.  These d i f f e r e n ce s  are f u r t h e r  e v i 
dent in the snow mold data taken in  l a t e  March; due to the high 
s u s c e p t i b i l i t y  o f  the perennia l  ryegrasses to t h i s  d isease ,  the seve
r i t y  o f  snow mold i s  i n d i c a t i v e  o f  the p ropor t ion  o f  perennia l  ryegrass  
in  the p lo t s  (Table 6).

Since the rap id  germinat ion and vigorous seed l ing  growth o f  
perenn ia l  ryegrass  makes i t  d e s i r a b le  in  seed mixtures  f o r  rap id  s o i l  
cover ,  but undes i rab le  where i t  becomes the dominant component o f  
the t u r f ,  the s e le c t i o n  o f  appropr ia te  c u l t i v a r s  o f  these spec ies  i s  
important  in  ach iev ing  the seemingly opposing ob je c t i v e s  o f  rap id  
cover and a predominant ly  Kentucky b luegrass t u r f .
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'F ig u r e  1. E f f e c t s  o f c u l t i v a r s  and % ryeg rass  seed by weight on the
ryegrass component in  ryeg rass-Kentucky  b lueg rass  communities.



Table 6. Incidence o f  typhu la  snow mold in  Kentucky b lueg rass-  
perenn ia l ryegrass tu r fg ra s s  communities.

% Pe renn ia l Ryegrass Kentucky B luegrass

in Seed M ix tu re Fyl ki ng A-34

Pennfine 0 4.0

Snow Mold Rating^

1.7

5 7.7 3.7

1 0 8.3 4.3

15 9.0 4.3

2 0 9.0 5.0

25 9.0 4.7

50 9.0 7.0

C i t a t io n 0 3.7 2 . 0

5 6 . 0 3.0

1 0 6.3 2.7

15 7.0 2.3

2 0 6.3 3.7

25 6.7 3.0

50 7.3 4.3

 ̂ Snow mold ra t in g  was made on March 28, 1978, using a s ca le  o f  1 to

9 w ith  1 rep resen t ing  no d isease  and 9 rep resen t ing  very severe

d isease  in c idence .
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B. 2. b. In f luence  o f  tha tch  on m o b i l i t y  and t rans fo rm a t ion  o f
n it rogen  c a r r i e r s  app l ie d  to  t u r f . K.E. Ne lson, A .J .
Turgeon, and J .R .  S t re e t .

Thatch f re q u en t ly  e x is t s  as pa rt  o f  the edaph ic environment 
o f a tu r fg ra s s  community and, thus, should be cons idered  when attempt
ing to determine the fa te  o f  t o p i c a l l y  ap p l ie d  f e r t i l i z e r s  in  t u r f .
The purpose o f  these in v e s t ig a t io n s  was to  determine the in f lu e n ce  o f  
a thatch  la y e r  on the v e r t i c a l  m o b i l i t y  and t rans fo rm a t ion s  o f  s o lu b le  
and s low ly  s o lu b le  N c a r r i e r s  fo l lo w in g  a p p l ic a t io n .

Measurements o f  N le a ch in g ,  r e te n t io n ,  and v o l a t i l i z a t i o n  
were made using und is turbed cores o f  tha tch  and Flanagan s i l t  loam 
(Aquic A rg iu d o l l )  s o i l .  Urea was se le c te d  as the so lu b le  N c a r r i e r ,  
and is o b u ty l id en e  d iu rea  (IBDU) was the s lo w ly  s o lu b le  N c a r r i e r .
For the leach ing  s tu d ie s ,  the cores were p laced in  a s p e c ia l l y  designed 
apparatus cons tructed  from p le x ig la s s  and porous ceram ic p la te s .  Un
der continuous s u c t io n ,  the media cores d ra ined  in  a fa sh ion  s im i la r  
to tha t  expected in  the f i e l d .  Leachates from the cores were c o l le c t e d  
and analyzed d a i l y  f o r  N. At the conc lu s ion  o f  each 15-day experiment, 
the media cores were separated in t o  upper and lower p o r t io n s ,  and a l 
so analyzed f o r  t o ta l  N content.

Resu lts  showed th a t  urea-N was more r e a d i l y  leached from 
the media cores than was IBDU-N (Table 7). S u b tra c t in g  leached N from 
untreated co res ,  the d i f fe re n c e  between urea- and IBDU-treated cores 
was approx im ate ly  n in e - fo ld .  S u b s t a n t ia l ly  more N was leached from 
thatch cores than from s o i l  due, presumably, to the co a rse r  te x tu re  
and g rea te r  ae ra t ion  p o ro s i t y  o f  the tha tch . In the f i r s t  few days 
fo l low in g  a p p l ic a t io n  o f  the f e r t i l i z e r s ,  some o f  the leached N was 
in  the form o f  unhydrolyzed urea. A s i g n i f i c a n t  in t e r a c t io n  between 
media and N c a r r i e r  was observed; where urea was a p p l ie d  to  the tha tch  
co res , n ea r ly  a l l  o f  the n it rogen  leached through w h i le  a lmost none 
o f  the IBDU-N was leached (F igu re  2). In comparison, more o f  the 
IBDU-N and le s s  o f  the urea-N was leached from the s o i l  co res .  P re 
sumably, t h i s  r e f l e c t s  the more fa vo rab le  c o n d it io n s  in  s o i l  f o r  s o lu 
b i l i z i n g  N from IBDU as we ll as the reduced i n f i l t r a t i o n  and g rea te r  
ad so rp t ive  capac ity  o f  s o i l  f o r  r e ta in in g  ammonium n it ro ge n .  The 
d if fe re n ce  between concen tra t ions  o f  t o t a l  and in o rg an ic  N (minus 
leached urea) was most apparent from u rea - tre a ted  cores (F igu re  3). 
E s s e n t ia l l y  no d i f fe re n c e  in N form in  the leacha tes  were observed 
from IBDU-treated cores.

As expected, N re te n t io n  was g rea te r  in  IBDU-treated cores 
compared to  the cores re c e iv in g  urea (Table 8 ). Nearly  a l l  o f  the 
re ta ined  N was in  the upper po r t ion  o f  the co res .  The in t e r a c t io n  
between media and N c a r r i e r ,  i l l u s t r a t e d  in  F igure  4, shows how N 
c a r r i e r  in f lu en ce s  the p o te n t ia l  f o r  N leach ing  from tha tch . The 
in t e r a c t io n  between N c a r r i e r  and core se c t io n  shows th a t  the re te n 
t io n  o f  N in  the upper po r t ion  o f  the cores was la r g e ly  due to  the 
re s id ua l IBDU a t  the core su rfaces  (F igu re  5).



For the v o l a t i l i z a t i o n  s tu d ie s ,  thatch and s o i l  cores were 
placed in  a chamber in  which a i r  f low  c a r r ie d  NH3 gas from the cores 
to a trapp ing  f la s k  con ta in ing  b o r ic  a c id  s o lu t io n .  A na ly s is  o f  the 
trapp ing  s o lu t io n  f o r  N provided an accurate  measure o f  N v o l a t i l i 
z a t io n  as NH3 . While almost no v o l a t i l i z a t i o n  o f  N occurred from 
IBDU-treated co res , s u b s ta n t ia l  N v o l a t i l i z e d  from u rea -trea ted  cores 
(Table 9). Much more v o l a t i l i z a t i o n  o f  N occurred from the thatch  
than from s o i l  co res. The in te r a c t io n  between media and N c a r r i e r ,  
i l l u s t r a t e d  in  F igure 6 , shows the h igher inc idence  o f  N v o l a t i l i z a 
t io n  from u rea - tre a ted  tha tch .

These r e s u l t s  suggest th a t  use o f  urea as the primary N 
c a r r i e r  in  a tu r fg ra s s  f e r t i l i z a t i o n  program can r e s u l t  in  great 
i n e f f i c i e n c ie s  in  N u t i l i z a t i o n  due to i t s  high s u s c e p t i b i l i t y  to 
leach ing  and v o l a t i l i z a t i o n  lo s se s .  Where a su rface  thatch  la ye r  
e x i s t s ,  these lo s ses  can be e s p e c ia l l y  la rge .  S e le c t ion  o f  s low ly  
so lu b le  N c a r r i e r s ,  such as IBDU, fo r  p rov id ing  N to tu r fg ra sse s  
can be expected to r e s u l t  in  more e f f i c i e n t  use o f  the app lied  N.
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Table 7. Comparison o f  f e r t i l i z e r  and media e f f e c t s  on n it rogen  

leach ing  from t u r f  cores as ino rgan ic -N  p lus urea and 

as ino rgan ic -N  on ly?

Leached N, mg/core

Days a f te r • F e r t i l i z a t i o n

TREATMENT 1-3 4-6 7-9 1 0 - 1 2 13-15 TOTAL

FERTILIZER

UREA 12.3 8 . 1 4.3 2.3 2.9 29.9

IBDU 1 . 2 1.7 2.3 1.7 1 . 2 8 . 1

UNTREATED 0.9 0.7 0 . 6 1 . 2 2 . 0 5.4

S ig n i f ic a n c e * * ** ** ns ns **

MEDIA

THATCH 6.7 4.9 2.9 1.9 2.3 18.7

SOIL 2.9 2 . 0 2 . 1 1.5 1.7 1 0 . 2

S ig n i f ic a n c e ** ** ns ns ns **

N FORM

INORGAN ICe 3.7 3.0 1 . 8 1 . 0 1.5 1 1 . 0

T0TAL-Nf 5.9 4.0 3.2 2.5 2.5 18.1

S ig n i f ic a n c e ** ns ns ns ns *

* ** pq
’ ’ S ig n i f ic a n c e  o f the F va lues a t  the 0.05 and 0. 0 1  l e v e l s and

not s i g n i f i c a n t ,  r e s p e c t iv e ly .

f  Tota l N app l ie d  as urea o r IBDU was 55.8 mg/5-cm-diam. co re .
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Figure 2. In te ra c t ion  between media ( s o i l  vs thatch) and N -ca r r ie r  
(urea vs IBDU).
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Figure 3. In te ra c t ion  between N-form in leachates and N -c a r r ie r  used 
in  f e r t i l i z a t i o n .
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Table 8 . Comparison o f  f e r t i l i z e r  and media e f f e c t s  on n itrogen  

re te n t io n ,  in  upper and lower t u r f  co res.

TREATMENT
RESIDUAL N 
M6/C0RE

FERTILIZER

UREA 16.8

IBDU 45.8

S ig n i f ic a n c e **

MEDIA

THATCH 25.4

SOIL 37.2

Si gni f i  cance ns

CORE SECTION

UPPER 29.9

LOWER 1.3

S ign i f i  cance **

** ns
’ S ig n i f ic a n c e  o f  the F va lues a t the 0.01 le ve l and not s i g n i f i 

can t,  r e s p e c t iv e ly .
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F igure 4. In te ra c t io n  between media ( s o i l  vs tha tch) and N - c a r r ie r  
(urea vs IBDU) showing th a t  the d i f f e r e n c e s  in  N re te n t io n  
were due p r im a r i l y  to  the s u s c e p t i b i l i t y  o f  urea-N to 
leach ing  from tha tch .
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F igure 5. In te ra c t ion  between N c a r r i e r  and core sect ion  as they in 
f luence N re ten t ion  by the media.
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Table 9. Comparison o f  f e r t i l i z e r  and media e f f e c t s  on the v o l a t i 
l i z a t i o n  o f  ammonia from t u r f  cores r e c e iv in g  55.8 mg N.

TREATMENT 1 2

V o la t i l i z e d  N, mg/core 
Days a f t e r  F e r t i l i z a t i o n  

3 4 5 6

1

7 8 TOTAL

FERTILIZER

UREA 3.36 3.98 2.51 1.34 0.77 0.62 0.37 0.14 13.09

IBDU 0 . 0 2 0 . 0 0 0 . 0 1 0 . 0 0 0.04 0 . 1 0 0.07 0.03 0.27

UNTREATED 0 . 0 1 0 . 0 0 0 . 0 1 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 2

S ig n i f ic a n c e ** ** ** ** ** * ns ns

MEDIA

THATCH 1.54 2.30 1.60 0.89 0.54 0.48 0.29 0 . 1 1 7.75

SOIL 0.72 0.35 0.08 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 1.15

S ign i f ic an ce ** ** ** ** ** * * * **

*,**,ns S ig n i f ic a n c e  o f the F va lues a t  the 0.05 and 0 . 0 1 l e v e ls and 1not

s i g n i f i c a n t ,  r e s p e c t iv e ly .
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F igure  6 . In te ra c t io n  between media ( s o i l  vs. tha tch ) and N c a r r i e r  
(urea vs IBDU) showing con s id e rab ly  more v o l a t i l i z a t i o n  
u rea - trea ted  tha tch .
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B. 2. b. Facto rs  in f lu e n c in g  the ca t ion  exchange c a p a c i ty  o f
tu r fq ra s s  th a tc h . T. K. Danneberger and A. J .  Turgeon.

Prev ious s tu d ie s  performed a t the U n iv e r s i t y  o f  I l l i n o i s  
have shown th a t  where a su b s ta n t ia l  tha tch  la y e r  e x i s t s ,  i t  can serve 
as the primary growth medium f o r  tu r fg ra s s e s .  P h y s ic a l l y ,  tha tch  i s  
a h ig h ly  porous medium w ith  con s id e rab le  a e ra t io n  p o ro s i t y ,  but 
poor n u t r ie n t -  and w a te r-ho ld ing  c a p a c i t ie s .  E a r l i e r  attempts a t 
measuring the ca t io n  exchange cap a c ity  ( CEC) o f  tha tch  samples led  
to h ig h ly  v a r ia b le  and in c o n c lu s iv e  r e s u l t s .  Much o f  the v a r i a b i l i 
ty  was apparen t ly  due to d i f fe re n c e s  in :  s t r u c tu r a l  o rg a n iz a t io n ,  
pH, s o i l  m ineral matter concen tra t ion  and type , degree o f  o rgan ic  
matter decomposit ion, and e x t r a c t io n  techn ique . The re fo re ,  t h i s  
p ro je c t  was i n i t i a t e d :  f i r s t ,  to  develop a method fo r  o b ta in in g  con
s i s t e n t  and accura te  measurements o f  CEC w ith  tha tch ;  and, second, 
to determine the ex ten t  to which the aforementioned v a r ia b le s  i n 
f luence  the CEC measurement.

Samples o f  2 - inch -deep  Kentucky b luegrass tha tch  were c o l 
le c ted  from a Chicago lawn s i t e ,  and CEC was measured using d i f f e r e n t  
e x t ra c t in g  reagen ts , in c lu d in g :  ammonium ace ta te ,  sodium a ce ta te ,  
ca lc ium  a ce ta te ,  and barium a ce ta te .  Each reagent was used on both 
und isturbed and f i n e l y  ground (40 mesh) samples to  determ ine the 
e f f e c t  o f  g r in d in g  on CEC. Undisturbed samples o f  known volume were 
p laced in  open g la ss  c y l in d e r s  packed a t both ends w ith  g la s s  wool. 
Reagents and so lven ts  were a llowed to  pass through the samples s low ly  
to: wash adsorbed ions from the exchange s i t e s ,  sa tu ra te  the exchange 
s i t e s  w ith  s p e c i f i c  c a t io n s  (ammonium, sodium, ca lc ium  o r bar ium ), 
and, then, remove the ca t io n s  f o r  q u a n t i t a t iv e  de te rm ina t ion .

Resu lts  showed tha t  the ammonium ace ta te  method, w id e ly  used 
f o r  s o i l  CEC de te rm ina t ion s ,  p rov ided s u b s t a n t ia l l y  h ighe r va lues than 
when o the r  e x t ra c t in g  reagents were used (Table 10). A ls o ,  the v a r i 
a b i l i t y  among r e p l i c a t io n s  was much g rea te r  w ith  t h i s  method. CEC 
values are t y p i c a l l y  expressed as me ( m i l l i - e q u iv a le n t s )  per 1 0 0  g 
(grams). S ince "c lean"  tha tch  may have a bu lk d en s ity  much lower than 
tha t  o f  s o i l ,  CEC comparisons between tha tch  and s o i l  can lead  to 
erroneous conc lu s ion s  un less expressed on an und isturbed-vo lume b a s is .  
The re fo re , the va lues in  Table 10 have a lso  been g iven as me/100 cc .
When the s t r u c tu r a l  i n t e g r i t y  o f  the tha tch  samples was destroyed by 
g r in d in g ,  the volume o f  the o rgan ic  m a te r ia l was reduced to a p p ro x i
mately o n e - th ird  tha t  o f  the und is tu rbed  samples; thus , CEC in  me/100 cc 
increased  nea r ly  th r e e - fo ld .  I t  i s  assumed th a t  m u l t ip ly in g  CEC 
values f o r  s o i l  and tha tch ,  by t h e i r  bu lk  d e n s i t ie s  w i l l  p rov ide  
values th a t  can be compared f o r  e s t im a t ing  r e l a t i v e  n u t r ie n t - r e t e n t io n  
p ro p e r t ie s .  For example, a s i l t  loam w ith  a CEC o f  28 me/100 g and 
a bu lk d en s ity  o f  1 g/cc w i l l  have a volume-based CEC o f  28 me/100 cc . 
Comparing t h i s  to the tha tch  sample w ith  a CEC o f  58 me/100 g, o r 
5.4 me/100 cc (und is tu rbed , BaAc-extracted  mean in  Table 10), shows 
th a t  the thatch  has much lower (approx, o n e - f i f t h ) ,  not h ig he r ,  
n u t r ie n t - r e t e n t io n  p ro p e r t ie s  than the s o i l .  These r e s u l t s  con f irm
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e a r l i e r  sp e cu la t io n  th a t  n u t r ie n t  re te n t io n  by thatch  i s  r e l a t i v e ly  
poor, and help to  e xp la in  the r e s u l t s  obtained by Nelson, Turgeon, 
and S t re e t  in  s tu d ie s  to determine the in f lu en ce  o f  thatch  on n i t r o 
gen m o b i l i t y  in  t u r f .

S ince tha tch  i s  a predom inantly  o rgan ic  medium, i t s  pH may 
s u b s t a n t ia l l y  in f lu en ce  CEC i f  the exchange s i t e s  are due, at le a s t  
in  p a r t ,  to io n iz a t io n  o f  hydrogen from carboxyl and hydroxyl groups.
A study was undertaken to determine the in f lu en ce  o f  pH on CEC by 
va ry ing  thatch  pH by means o f  va r ious  b u f fe r  s o lu t io n s  p r io r  to em
p loy ing  the barium ace ta te  method fo r  CEC dete rm ina t ion . Resu lts  
showed th a t ,  as pH increased  from 2.5 to 8 .0 ,  CEC increased  near ly  
f i v e - f o l d  (F igu re  7). Even w ith in  a reasonable range o f  5.0 to 7 .0 , 
the in c rease  in  CEC was approx im ate ly  40 percen t,  a su b s tan t ia l  i n 
crease tha t may im po rtan t ly  in f lu en ce  the re te n t io n  o f  n u t r ie n t  ca 
t io n s  by tha tch .

A d d it io n a l s tu d ie s  are underway to determine the range o f  
v a r i a b i l i t y  among n a tu r a l ly  o ccu r r ing  thatches and thatch  d e r i v i t i v e s .  
H ope fu l ly ,  increased  understanding o f  t h i s  phenomenon in  t u r f  w i l l  
suggest means o f  improving tu r fg ra s s  q u a l i t y  where thatch  i s  a pe r
s i s t e n t  and s i g n i f i c a n t  problem.

Table 10. In f luence  o f  e x t ra c t in g  reagent and g r in d ing  on the ca t ion  
exchange cap a c ity  o f  Kentucky b luegrass t h a t c h . 1

Reagent Sample
Cation  exchange cap a c ity

me/100 g me/lU0cc

1N-Ca0Ac und is tu rbed 42.94 3.87
ground 40.88 9.94

lN-NaAc undi sturbed 46.99 4.14
ground 47.64 10.90

1N-BaAc und is turbed 58.11 5.41
ground 57.51 13.65

1 N-NH/iAc undi sturbed 76.24 7.25
ground 79.67 19.25

1 Table va lues are the means o f  e ig h t  r e p l i c a t io n s .
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C. 1. The u t i l i z a t i o n  o f  dehydrated, p e l l e te d  and en s i le d  t u r fq ra s s  
c l i p p in g s  as a ruminant f eed . J .  M. Stookey, F. C. Hinds, A.R 
Cobb, A. J .  Turgeon.

Work dur ing the past year  has emphasized the eva lua t ion  o f  the 
n u t r i t i v e  value o f  the crude p ro te in  in  t u r f  c l i p p in g s ,  the poss ib le  i n 
f luence  o f  season o f  product ion and geographic lo c a t i o n  on in take  and 
d i g e s t i b i l i t y  o f  dehydrated, p e l l e te d  c l i p p in g s  and the e f f e c t i v e ne s s  
o f  e n s i l i n g  f resh  tu r fg ra s s  c l i p p in g s  w i th  corn as a method preserv ing  
c l i p p in g s  f o r  subsequent feed ing to ruminants.

C l ipp in gs  obta ined from Wisconsin and harvested in  la te -season  
(17.5°C mean d a i l y  temperature) as compared to mid-season (26.7°C mean 
d a i l y  temperature) d id  not d i f f e r  in  d i g e s t i b i l i t y  o r  vo lun ta ry  in take .  
The dry matter  d i g e s t i b i l i t i e s  o f  c l i p p in g s  were h igher than prev ious 
values obtained from the same lo c a t i o n  (65% vs. 55 and 56%). In d i s 
cuss ion w i th  the manager o f  the t u r f  farm, i t  i s  apparent tha t  the i n i 
t i a l  samples s tud ied  d id  not represent  normal, vege ta t ive  m a te r i a l ,  but 
contained cons ide rab le  mature and dead m a te r i a l .  This  depressed the 
d i g e s t i b i l i t y  o f  prev ious samples o f  c l i p p in g s  and emphasizes the neces
s i t y  o f  a proper management and c l i p p in g  schedule f o r  the product ion o f  
high q u a l i t y  c l i p p in g s .

Comparing high q u a l i t y  c l i p p in g s  from Wisconsin with  s im i l a r  
c l i p p in g s  from C a l i f o r n i a ,  i t  i s  apparent tha t  c l i p p in g s  from Wisconsin 
were supe r io r  to those from C a l i f o r n i a  in  dry matter  d i g e s t i b i l i t y  (65% 
vs 61% r e s p e c t i v e l y ) .  Thus, prev ious data tha t  suggested a geographic 
i n f lu en ce  on c l i p p in g  q u a l i t y  probably  r e f l e c t  more the in f lu en ce  o f  
management and c l i p p in g  schedule than geographic l o c a t i o n .

Stud ies on the compos it ion and u t i l i z a t i o n  o f  dehydrated, p e l 
le ted  tu r f g r a s s  c l i p p in g s  r e f l e c t  the f a c t  tha t  c l i p p in g s  can be a very 
good supplemental p ro te in  source in  ruminant d i e t s .  The amino ac id  com
p o s i t i o n  o f  the p ro te in  in  c l i p p in g s  i s  in  many respects  equal or  supe
r i o r  to tha t  o f  soybean meal. Very l i t t l e  (13% o f  the t o t a l  n i t rogen)  
o f  the crude p ro te in  in  c l i p p in g s  i s  in  the form o f  non-prote in  n it rogen 
Metabolism s tud ie s  with  lambs comparing c l i p p in g s  and soybean meal as 
p ro te in  supplements i n d i c a t e  the apparent d i g e s t i b i l i t y  o f  the crude 
p ro te in  from dehydrated c l i p p in g s  was the same as tha t  from soybean meal 
The amount and percent o f  the absorbed n it rogen re ta ined  by the animal 
were a l so  s im i l a r .  Thus, except  f o r  lower l e v e l s  o f  crude p ro te in  (25- 
29% vs 44-50%) in  dehydrated c l i p p in g s  as compared to soybean meal i t  
would appear tha t  dehydrated, p e l l e te d  t u r fg ra s s  c l i p p in g s  from p roper ly  
managed t u r f  areas are an e x c e l l e n t  source o f  crude p ro te in  f o r  the ru 
minant, and e s s e n t i a l l y  equ iva len t  to  soybean meal on a u n i t  o f  p ro te in  
bas is .

Because p e l l e t i n g  and dehydrat ion are ene rgy - in tens ive  pro 
cesses and the i n i t i a l  investment o f  deve lop ing f a c i l i t i e s  f o r  dehydra
t i o n  and p e l l e t i n g  i s  high i t  i s  important tha t  a l t e rn a te  methods o f  
p rese rva t ion  be s tud ied .  E n s i l i n g  i s  f r equen t ly  used to preserve high 
to medium m o is tu re - le ve l  m a te r ia l s  f o r  fu tu re  feed ing to  ruminants.
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Because h igh-mois ture  forages sometimes do not make high q u a l i t y  s i l a g e  
our s tud ies  inc luded the add i t io n  o f  va r ious  l e v e l s  (10, 20 and 40% on 
a dry matter bas is )  o f  a v a i l a b l e  energy (ground, sh e l l e d  corn)  to  f re sh  
c l i p p in g s  at  the time o f  e n s i l i n g .  The s i l a g e s  produced were analyzed 
f o r  o rgan ic  ac ids  as we l l  as fed to lambs in  a growth study.  The s i l a g e s  
p r i o r  to feed ing were a l l  brought to the same (50%) o v e r a l l  l e v e l  o f  
ground, sh e l le d  corn on a dry matter bas is  by the a d d i t io n  o f  ground, 
she l led  corn.

Data from a n a ly s i s  o f  s i l a g e  samples i n d i c a t e  a l l  o f  the s i 
lages had low enough pH and adequate l e v e l s  o f  l a c t i c  a c id  to adequately  
preserve the c l i p p in g s .  The corn-supplemented s i l a g e s  were r e a d i l y  con
sumed by growing f i n i s h i n g  lambs. When ga ins o f  lambs fed the s i l a g e s  
were compared to ga ins o f  lambs on a s tandard,  h igh -concen t ra te  f i n i s h i n g  
d ie t ,  there were no d i f f e r e n c e s .  A l so  there  were no d i f f e r e n ce s  in  gains 
o f  lambs r e c e i v in g  any o f  the supplemented s i l a g e s .  From the fo rego ing ,  
i t  i s  apparent tha t  e n s i l i n g  f re sh  t u r fg ra s s  c l i p p i n g s ,  w i th  smal l add i 
t ion s  o f  g round ,she l led  corn i s  a very acceptab le  method o f  p rese rv ing  
c l i p p in g s  i f  they are to be fed to ruminants. Lamb ga ins and e f f i c i e n c y  
o f  gains i n d i c a t e  d ie t s  con ta in ing  50% e n s i l e d  t u r f  c l i p p in g s  and 50% 
ground, sh e l le d  corn on a dry matter bas is  are equ iv a le n t  to a d i e t  con
ta in in g  80% concentra tes .  Th is  i n d i c a t e s  the very high a v a i l a b i l i t y  o f  
energy in  t u r f  c l i p p in g s .

Future work w i l l  in c lude  t r i a l  s tu d ie s  on the in f l u en ce  o f  sea
son on d i g e s t i b i l i t y  and in take  o f  dry matter  in dehydrated, p e l l e t e d  
tu r fg ra s s  c l i p p in g s  scheduled f o r  e a r l y  1979.

C. 1. Eva lua t ion  o f  t u r f g r a s s  c l i p p in g s  in  d i e t s  f o r  the growing c h i c k .
G. M. W i l l i s  and D. H. Baker.

The extent  to  which ra t i o n s  are ab le  to impart  the ch a ra c t e r 
i s t i c  ye l low  co l o r  to  egg y o l k  or  to  the sk in  o f  b r o i l e r s  i s  important  
in determin ing the o v e r a l l  va lue o f  a r a t i o n  f o r  p ou l t r y .  There are 
several  f e ed s tu f f s  added to p o u l t r y  r a t i o n s  f o r  j u s t  t h i s  purpose. Among 
the most common are corn g lu ten meal,  dehydrated a l f a l f a  meal and marigo ld  
meal. These f e e d s tu f f s  supp ly  xan thophy l l s  which are the pr imary com
pounds tha t  supp ly  the egg y o l k  and the sk in  the y e l lo w  pigments neces
sary  f o r  t h e i r  b r ig h t  ye l low  c o lo r .  Recent ly  another f e e d s t u f f ,  d r ied  
t ru fg ra s s  c l i p p in g s  (TGC), has been suggested as a source o f  xanthophyl l  
f o r  p ou l t r y  d i e t s .  To study t h i s  p o s s i b i l i t y ,  two groups o f  168 male 
crossbred ch icks  were fed 23% crude p ro te in  corn-soybean meal d i e t s  with 
and w i thout  5% TGC from hatch ing to 23 days o f  age. V isua l  app ra i sa l  
i nd ic a ted  cons ide rab ly  g rea te r  pigmentat ion o f  the s k in  and shanks in  
ch icks  fed TGC. Weight ga ins were not reduced by the TGC a d d i t i o n ,  but 
ga in / feed r a t i o n  was reduced s l i g h t l y .  Subsequent ch i c k  b ioassays o f  
pigmentat ion va lue ind ic a ted  tha t  TGC conta ins  approx imate ly  fou r  t imes 
the b io a va i l  ab le  xanthophyl l  o f  corn g lu ten  meal. In a dd i t io n  to the 
high leve l  o f  xan thophy l l ,  n u t r i e n t  a n a l y s i s  o f  TGC a l s o  i n d i c a t e s  a 
crude p ro te in  o f  22% and a t o t a l  s u l f u r  amino a c id  content  o f  .45% (.35%
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methionine and .10% c y s t i n e ) .  The t rue  metabo l i zab le  energy value o f  
TGC has a l so  been determined, by b ioassay ,  to be 1928 kca l /kg .

Since TGC conta ined a moderate quan t i t y  o f  p ro te in ,  s tud ies  
were undertaken to eva luate the p ro te in  q u a l i t y  o f  TGC. Ninety  male 
crossbred ch icks  were fed i son i t rogenous ,  i s o c a l o r i c  d ie t s  (10% CP;
3100 kcal ME/kg) con ta in ing  e i t h e r  methionine-supplemented soybean meal 
(SBM) or TGC as the so le  source o f  p ro te in .  The SBM d i e t  was used as 
a p o s i t i v e  cont ro l  s ince  t h i s  d i e t  i s  one o f  e x c e l l e n t  p ro te in  q u a l i t y  
f o r  the ch i c k .  Weight gain and feed consumption were s i g n i f i c a n t l y  
g rea te r  in ch icks  fed SBM than in  those fed TGC, but ga in / feed  and pro 
t e in  e f f i c i e n c y  r a t i o  (PER; ga in /p ro te in  in take)  were un inf luenced by 
source o f  p ro te in .  Supplementation o f  TGC with  the two amino ac ids 
(methionine and l y s in e )  most l i k e l y  to improve p ro te in  q u a l i t y  d id  not 
enhance ch ick  performance or  improve gain per u n i t  o f  p ro te in  in take .
This  i n d i c a t e s  tha t  n e i th e r  o f  these amino ac ids were d e f i c i e n t  in TGC 
f o r  the ch i c k .  S im i l a r  s tud ie s  have conf irmed tha t  the p ro te in  q u a l i t y  
o f  TGC i s  indeed on a par w ith  soybean meal. I t  i s  apparent,  the re fo re ,  
tha t  TGC has p o ten t ia l  in  p ou l t r y  d i e t s ,  not on ly  f o r  i t s  xanthophyl l  
content  but a l so  f o r  i t s  c o n t r i b u t i o n  o f  h ig h - q u a l i t y  p ro te in .

Fu r the r  s tud ie s  are planned to determine the value o f  TGC in 
swine d i e t s .  The ch ick  data thus f a r  c o l l e c t e d ,  when extended to swine, 
i n d i c a t e  tha t  TGC could supply most, i f  not a l l ,  o f  the p ro te in  needs 
o f  the ges ta t ing  g i l t .  I t  a l so  appears tha t  the energy value o f  TGC 
i s  adequate f o r  ges ta t ing  swine with  perhaps on ly  minor add i t io na l  energy 
from a ce rea l  g ra in  requ i red .  Thus, the va lue o f  TGC as a source o f  
p ro te in  and energy f o r  ges ta t ing  swine w i l l  be determined in the near 
fu tu re .

C. 3. N it rogen f e r t i l i z e r  m a te r ia l s  and program e v a lu a t i o n .
J .  R. S t re e t  and J .  E. Haley.

Good t u r fg ra s s  growth i s  dependent on an adequate supply o f  
a l l  e s s en t i a l  e lements, as we l l  as on o ther  environmental and c u l t u r a l  
f a c t o r s .  N it rogen i s  the e s sen t ia l  element tha t  rece ives  the most a t t e n 
t i o n  in  tu r f g r a s s  f e r t i l i z a t i o n  programs. One reason f o r  emphasis on 
n i t rogen  i s  tha t  grasses g ive  a good response to n it rogen f e r t i l i z a t i o n .  
The behav ior  o f  n i t rogen ,  both in the p lan t  and in the s o i l ,  p lace i t  
in the p o s i t i o n  o f  being the contro l  element. Supp l ie s  o f  o ther elements 
are kept a t  adequate l e v e l s  and the t u r f  manager regu la tes  growth by 
adding or  w i thho ld ing  n i t rogen .

A number o f  n i t r o gen - con ta in in g  f e r t i l i z e r s  are p re sen t ly  
a v a i l a b l e  on the market f o r  t u r fg ra s s  f e r t i l i z a t i o n :  w a te r - s o lu b le ,  
s l o w l y - s o lu b le ,  and slow re lea se .  These m a te r ia l s  vary cons ide rab ly  in  
t h e i r  chemical and phys ica l  p rop e r t i e s .  S low-re lease  products such as 
urea-formaldehyde (UF) and m i lo rg an i t e  (natura l  o rgan ic )  have been 
a v a i l a b l e  f o r  years .  Others such as i s o bu ty l id ene  d iu rea (IBDU) and
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methylene ureas are newer, wh i le  s u l f u r - c o a te d  ureas are j u s t  now be
coming important in  the indus t r y .  Since s low - re lea se  and s l o w ly - s o lu -  
b le  n i t rogen sources are important components o f  commercial t u r f  f e r t i 
l i z e r s ,  i t  i s  important tha t  performance o f  e x i s t i n g  products versus new 
products are cons tan t ly  monitored. S a fe ty ,  e f f i c i e n c y ,  i n i t i a l  p lan t  
response, re s idua l  response, and co s t  among o ther  f a c t o r s  are key con
s id e ra t io n s  in  develop ing and u t i l i z i n g  f e r t i l i z e r s  and i n s t i t u t i n g  f e r 
t i l i z a t i o n  programs.

The ob je c t i v e s  o f  t h i s  study are to eva lua te  severa l  s low ly -  
so lub le  and s low- re lease  n it rogen sources on a mature 1Penn s ta r -F y lk in g -  
P rato '  Kentucky bluegrass  t u r f  (Table 11). The Kentucky b luegrass  area 
was maintained at  4 l b  N/1000 sq. f t . / y r .  and a 1 . 5 - in .  mowing he igh t  
p r i o r  to i n i t i a t i o n  o f  treatments on A p r i l  28, 1978. Treatments con
s i s t  o f  14 n it rogen c a r r i e r s  app l ied  a t  var ious  ra tes  and a p p l i c a t i o n  
f requenc ies .  Each treatment was r e p l i c a t e d  three t imes w i th  5 x 6 f t  
p lo t s  in  a complete ly  randomized b lock  des ign.  Mowing i s  performed 
2 or  3 t imes weekly a t  0.75 in and c l i p p in g s  are re tu rned.  I r r i g a t i o n  
i s  performed as needed to prevent w i l t .

Table 11. Ni t rogen sources , r a te s ,  and a p p l i c a t i o n  f r equenc ie s .

F é r t i l i z e r Ana ly s i s lb  N/M A p p l i c a t i o n Dates

1 . Scot ts  1.9/1
Methylene Urea 39-0-0 1.0 Apri  1 , May, Aug. , Sept.

2.0 Apr i  1 , August
4.0 Apr i  1

2 . Sw i f t s  IBDU Coarse 31-0-0 I I Apr i  1 , May, Aug. , Sept.
3. Hercules  UF 38-0-0 I I I I i l  i l I l

4. Mi l  o rgan i te 6-2-0 I I I I i l  i l l i

5. Canadian Indus t r i e s
L im i ted  - SCU 32-0-0 I I I I I l  I I I I

6 . Tennessee V a l l e y
A u th o r i t y  - SCU 36-0-0 I I i l I l  i l I I

7. Sco t ts  - SCU 38-0-0 I I I I l i  i l i l

8 . Urea 45-0-0 I I I I l i  l i i l

9. Sw i f t s  KH Expt. 10-4-5 I I I I l i  l i i l

10. Sw i f t s  Azumin Expt. 15-3-9 I I I I i l  I I i l

11. Sw i f t s  Kedlor  Expt. 37-0-0 I I I I i l  i l i l

12. Sw i f t s  IBDU Coarse (NM) 31-0-0 I I i l l i  i l l i

13. Lakeshore SCU 36-0-0 I I I I l i  i l l i

14. Lakeshore SCU Complete 23-5-5 I I i l l i  i l i l



33

F e r t i l i z e r  m a te r ia l s  are eva luated on the bas is  o f  c o lo r  and 
v i s ua l  d ens i t y  r a t i n g s  and p lan t  he ight  measurements a t  2-week i n t e r 
va ls  dur ing the growing season. P lan t  he ight  measurements are made 3 
to 4 days f o l l ow in g  mowing. A l l  n i t rogen f e r t i l i z e r s  showed improved 
c o l o r  and o ve ra l l  q u a l i t y  w ith  Programs II and I I I  compared to Program 
I three  to fou r  weeks f o l l ow ing  i n i t i a l  a p p l i c a t io n s  (Tables 12 & 13). 
With the second 1 lb  N a p p l i c a t io n  under Program I ,  c o lo r  and ove ra l l  
q u a l i t y  were comparable w i th  Programs II and I I I  w i th  most n it rogen 
sources a t  8 weeks. UF produced a low q u a l i t y  t u r f  compared to other 
treatments through the spr ing  under Programs I and I I .  UF app l ied  at 
the 4 lb  N ra te  under Program I I I  was comparable in q u a l i t y  to other  
treatments throughout the growing season. S ing le  sp r ing  app l i c a t io n s  
showed s l i g h t l y  g rea te r  growth responses wi th  many sources as ind ica ted  
by p lan t  he ight  measurements (Table 14). Sw i f t s  Kedlor experimental 
caused severe y e l low ing  f o r  severa l  weeks fo l l ow ing  a p p l i c a t io n  at  a l l  
f e r t i l i z e r  ra tes  in  the sp r ing .

A l l  n i t rogen  f e r t i l i z e r s  showed improved c o lo r  and ove ra l l  
q u a l i t y  w i th  Program I and II compared to Program I I I  10 days fo l low ing  
the August a p p l i c a t i o n s  (Tables 12 & 13). Except f o r  UF, no major 
d i f f e r e n ce s  were ev iden t  in c o l o r  o r  o ve r a l l  q u a l i t y  between f e r t i 
l i z e r  sources under Program I or II f o l l ow ing  August a p p l i c a t io n s .  
Programs I and II showed supe r io r  q u a l i t y  to Program I I I  f o r  a l l  f e r 
t i l i z e r  sources dur ing the l a t e  summer-fal l  per iod .  Kedlor ,  as in 
the sp r in g ,  caused severe ye l low ing  with  more moderate temperatures 
in the f a l l .



34

Table 12. Color ratings for various slowly-soluble and slow-release
nitrogen fertilizers on Kentucky bluegrassJ

Program I 

1 lb  N/M

Apr. May Aug. Sept.

5/23/78 6/31/78 8/5/78 9/5/78 10/13/78 11/1/78

Scot ts  1.9/1 
Methylene Urea 4.0 2.7 4.0 3.3 3.3 4.0

Sw i f t s  IBDU Coarse 4.3 2.3 4.0 3.5 3.3 4.0

Hercules UF 5.3 4.0 4.3 4.0 4.3 4.3

Mi l  o rgan i te 4.7 3.0 4.0 3.2 4.0 4.5

CIL - SCU 4.7 2.7 4.0 3.0 3.0 3.3

TVA - SCU 4.3 3.0 4.0 3.0 3.0 3.7

Scot ts  SCU 4.0 3.0 4.0 3.0 2.8 3.7

Urea 4.0 2.7 4.0 3.0 3.0 4.0

Sw i f t s  KH Expt. 4.7 3.0 4.0 4.0 4.0 5.3

Sw i f ts  Azumin Expt. 4.3 2.7 4.0 3.0 3.0 3.7

Sw i f t s  Kedlor Expt. 5.0 3.3 4.0 5.3 3.3 7.0

Sw i f t s  IBDU 
Coarse (NM) 4.3 2.3 4.0 3.3 3.0 3.3

Lakeshore SCU 4.3 3.0 4.0 3.0 3.0 3.7

Lakeshore SCU 
Complete - - 3.0 3.0 3.3

Check 6.0 5.0 4.5 4.5 5.0 6.0

1 Color ratings were made on a scale of 1 through 9 with 1 representing

best and 9 representing poorest.
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Table 12. (Cont'd.)

Program II

F e r t i l i z e r 2

Apr.

l b  N/M

Aug.

5/23/78 6/31/78 8/5/78 9/5/78 10/13/78 11/1/78

Scot ts  1.9/1 
Methylene Urea 3.0 3.0 4.0 3.3 3.0 3.7

Sw i f t s  IBDU Coarse 3.3 2.3 4.0 3.0 3.0 3.3

Hercu les UF 4.7 3.3 4.0 3.3 3.0 4.0

Mi l  o rgan i te 3.7 3.3 4.0 3.0 3.7 4.7

CIL - SCU 3.3 2.7 4.0 3.0 3.0 3.7

TVA - SCU 3.3 3.0 4.0 3.0 3.0 3.7

Scot ts  SCU 3.0 2.7 4.0 2.8 3.0 4.0

Urea 3.0 3.0 4.0 3.0 3.0 4.3

Sw i f t s  KH Expt. 3.7 3.0 4.0 3.7 3.0 4.3

Sw i f t s  Azumin Expt. 3.3 3.0 4.0 3.2 3.0 4.0

Sw i f t s  Ked lor  Expt. 6.7 3.3 4.0 5.7 3.0 4.3

Sw i f t s  IBDU 
Coarse (NM)

3.7 2.7 4.0 3.0 3.0 3.5

Lakeshore SCU 3.3 2.7 4.0 3.3 3.0 4.0

Lakeshore SCU 
Complete - - 2.8 3.0 4.0

Check 6.0 5.0 4.5 4.0 3.5 5.5

1 Color ratings were made on a scale of 1 through 9 with 1 representing

best and 9 representing poorest.
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Table 12. (Cont'd.)

F e r t i l i z e r

Program I I I  

4 l b  N/M 

Apr.

5/23/78 6/31/78 8/5/78 9/5/78 10/13/78 11/1/78

Scot ts  1.9/1 
Methylene Urea 3.3 2.7 4.0 3.3 4.3 5.3

Sw i f ts  IBDU Coarse 3.7 3.0 4.0 3.7 4.0 5.0

Hercules UF 3.3 2.3 3.7 3.0 4.3 3.7

Mi l  o rgan i te 3.0 3.0 4.0 3.0 4.0 4.3

CIL - SCU 2.7 2.7 4.0 3.7 4.0 5.3

TVA - SCU 2.7 2.7 4.0 3.7 4.3 5.3

Scot ts  SCU 3.0 2.7 3.7 4.0 5.0 6.0

Urea 2.7 2.7 4.0 3.7 4.0 5.0

Sw i f t s  KH Expt. 3.3 2.7 4.0 3.3 4.0 5.7

Sw i f t s  Azumin Expt. 3.3 2.7 4.0 3.3 4.3 5.3

Sw i f ts  Kedlor Expt. 7.7 3.0 4.0 4.0 4.3 5.7

Sw i f ts  IBDU 
Coarse (NM) 3.0 2.0 3.7 3.3 4.0 5.3

Lakeshore SCU 2.7 2.0 4.0 4.0 4.0 5.0

Lakeshore SCU 
Complete - - - - 3.7 3.3 4.3

Check 6.0 5.0 4.5 5.0 5.0 6.0

1 Color ratings were made on a scale of 1 through 9 with 1 representing

best and 9 representing poorest.
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Table 13. Density ratings for various slowly-soluble and slow-release

nitrogen fertilizers on Kentucky bluegrassJ

Program I

F e r t i l i z e r

Apr . May

1 lb  N/M

Aug. Sept.

5/23/78 6/31/78 8/5/78; 9/5/78 10/13/78 11/1/78

Scot ts  1.9/1 
Methylene Urea 3.7 2.3 2.3 2.3 3.3 3.3

Sw i f t s  IBDU 
Coarse 4.7 2.0 2.0 2.3 3.0 3.0

Hercules UF 4.7 3.0 2.3 3.0 3.3 3.3

Mi 1 organi te 4.7 2.7 1.7 2.3 3.0 3.0

CIL - SCU 4.3 2.0 1.7 2.7 3.0 2.7

TVA - SCU 4.3 2.0 2.0 2.0 3.0 2.3

Scot ts  SCU 3.7 2.0 2.0 2.3 3.0 2.7

Urea 3.3 2.0 2.0 2.0 3.0 2.3

Sw i f t s  KH Expt. 3.3 2.0 2.3 2.7 3.3 3.7

Sw i f t s  Azumin Expt. 4.0 2.3 2.0 2.3 3.0 2.7

Sw i f t s  Ked lor Expt. 4.0 2.3 2.0 2.0 3.0 3.0

Sw i f t s  IBDU 
Coarse (NM) 3.7 2.0 2.0 2.0 3.0 2.3

Lakeshore SCU 4.0 2.3 2.3 2.3 3.0 3.0

Lakeshore SCU 
Complete 2.3 3.0 2.3

Check 5.5 4.0 3.0 2.5 4.0 4.0

 ̂ Density ratings were made on a scale of 1 through 9 with 1 representing

best and 9 representing poorest.
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Table 13. (Cont'd.)

Program II

F e r t i l i z e r 2 lb  N/M

Apr • Aug.

5/23/78 6/31/78 8/5/78 9/5/78 10/13/78 11/1/78

Scot ts  1.9/1 
Methylene Urea 2.7 2.0 1.7 2.3 3.0 3.0

Sw i f ts  IBDU 
Coarse 3.7 2.0 1.7 2.3 3.0 2.0

Hercules UF 3.7 2.3 2.0 3.3 3.0 3.0

Mi l  o rgan i te 4.0 2.3 3.0 2.3 3.7 3.0

CIL - SCU 3.0 2.0 2.0 2.7 3.0 2.7

TVA - SCU 3.3 2.0 2.0 2.3 3.0 2.3

Scot ts  SCU 2.7 2.0 2.0 2.0 3.0 2.7

Urea 3.0 2.0 2.0 2.0 3.0 2.7

Sw i f ts  KH Expt. 3.0 2.0 2.0 2.7 3.0 3.0

Sw i f ts  Azumin Expt. 3.0 2.0 2.0 2.3 3.0 2.7

Sw i f ts  Kedlor Expt. 4.3 2.0 2.0 2.7 3.0 2.7

Sw i f t s  IBDU 
Coarse (NM) 3.3 2.0 1.7 2.0 3.0 2.3

Lakeshore SCU 3.0 2.3 2.3 2.7 3.0 2.7

Lakeshore SCU 
Complete — 2.7 3.0 2.3

Check 5.5 4.0 3.0 3.0 3.5 4.0

Density ratings were made on a scale of 1 through 9 with 1 representing

best and 9 representing poorest.
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Table 13. (Cont'd.)

Program I I I

F e r t i  1 i z e r 4 lb  N/M

Apr.

5/23/78 6/31/78 8/5/78 9/5/78 10/13/78 11/1/78

Scot ts  1.9/1 
Methylene Urea 2.7 2.0 2.0 2.0 4.0 3.3

Sw i f t s  IBDU 
Coarse 4.0 2.0 2.0 2.7 3.0 3.7

Hercu les  UF 3.7 2.3 2.0 3.0 3.7 4.0

Mi l  o rgan i te 3.0 2.0 2.0 2.3 3.3 3.7

CIL - SCU 3.0 2.0 2.0 2.7 3.3 3.7

TVA - SCU 3.0 2.0 2.0 2.7 3.7 4.0

Scot ts  SCU 2.7 2.3 2.0 2.7 4.3 3.7

Urea 3.3 2.0 2.0 2.7 3.7 3.7

Sw i f t s  KH Expt. 2.7 2.0 2.0 2.3 3.7 3.7

Sw i f t s  Azumin Expt. 2.7 2.3 2.0 2.3 3.7 3.7

Sw i f t s  Kedlor Expt. 5.3 2.0 2.3 2.7 3.7 3.7

Sw i f t s  IBDU 
Coarse (NM) 3.0 2.0 2.0 2.3 3.7 3.7

Lakeshore SCU 3.0 2.0 2.0 2.7 3.0 3.7

Lakeshore SCU 
Complete - - 2.3 3.0 3.0

Check 5.5 4.0 3.0 3.5 4.0 4.0

"* Density ratings were made on a scale of 1 through 9 with 1 representing

best and 9 representing poorest.
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Table 14. Plant height for various slowly-soluble and slow-release

nitrogen fertilizers on Kentucky bluegrassJ

Program I

F e r t i l i z e r 1 l b  N/M

Apr. May Aug. Sept.

5/25/78 6/29/78 8/7/78 9/22/78 10/20/78

Scotts 1.9/1 
Methylene Urea 1.9 2.0 1.8 2.0 2.5

Sw if ts  IBDU Coarse 1.8 2.0 1.8 2.2 2.4

Hercules UF 1.8 1.9 1.8 2.1 2.6

Mi l  o rgan i te 2.0 2.1 1.8 2.2 2.4

CIL - SCU 1.9 2.2 1.8 2.1 2.5

TVA - SCU 1.8 2.0 2.0 2.1 2.5

Scot ts  SCU 1.8 2.1 1.8 2.1 2.5

Urea 1.9 2.1 1 .8 2.1 2.6

Sw i f t s  KH Expt. 2 .0 2.0 1.9 2.1 2.5

Sw i f t s  Azumin Expt. 1 .8 2.1 1.8 2.1 2.3

Sw i f t s  Kedlor Expt. 1 .8 2.3 1 .8 2.1 2.6

Sw i f t s  IBDU Coarse (NM) 1.8 2.1 1.9 2.2 2.5

Lakeshore SCU 1.6 2.2 1.8 2.0 2.5

Lakeshore SCU Complete - - - - 2.2 2.4

Check 1.6 1.8 1.8 2.2 2.5

Plant height measurements are given in centimeters. Values taken 3

to 4 days following mowing.
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Table 14. (Cont'd.)

Program II

F e r t i l i z e r 2 lb  N/M

Apr • Aug.

5/25/78 6/29/78 8/7/78 9/22/78 10/20/78

Scot ts  1.9/1 
Methylene Urea 2.1 2.1 1.9 2.2 2.4

Sw i f t s  IBDU Coarse 2.0 2.0 1.8 2.3 2.6

Hercules UF 2.0 1.9 1.8 2.0 2.4

Mi l  o rgan i te 1.9 2.0 1.8 2.0 2.4

CIL - SCU 2.0 2.1 1.8 2.1 2.5

TVA - SCU 1.9 2.0 1.8 2.4 2.5

Scot ts  SCU 1.9 2.1 1.8 2.3 2.5

Urea 1.8 2.2 1.8 2.0 2.5

Sw i f t s  KH Expt. 2 .0 2.0 1.8 2.1 2.3

Sw i f t s  Azumin Expt. 1.8 2.1 2.0 2.1 2.5

Sw i f t s  Kedlor Expt. 1.8 2.1 1.8 2.2 2.5

Sw i f t s  IBDU Coarse (NM) 1.9 2.2 1.9 2.1 2.5

Lakeshore SCU 1.9 2.0 1.8 2.1 2.5

Lakeshore SCU Complete — — — 2.1 2.4

Check 1.7 1.8 1.8 2.2 2.4

 ̂ Plant height measurements are given in centimeters. Values taken 3

to 4 days following mowing.
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Table 14. (Cont1d.)

Program I I I

F e r t i l i z e r
4 lb  N/M 

Apr.

Scot ts  1.9/1 
Methylene Urea

5/25/78

2 . 2

6/29/78

2.3

8/7/78

1.9

9/22/78

2 . 0

10/20/78

2.4

Sw i f ts  IBDU Coarse 2 . 1 2 . 2 1 . 8 2 . 0 2.4

Hercules UF 2 . 0 2 . 1 1 . 8 2 . 0 2.4

Mi l  o rgan i te 2 . 0 2 . 2 1.9 2 . 0 2.4

CIL- SCU 1.9 2 . 2 1 . 8 2 . 0 2.5

TVA - SCU 2 . 0 2 . 1 1.9 2 . 2 2.4

Scot ts  SCU 2 . 0 2 . 1 1 . 8 2 . 0 2.4

Urea 2 . 2 2 . 2 1 . 8 2 . 0 2.4

Sw i f ts  KH Expt. 2 . 1 2 . 1 1.9 2 . 1 2.5

Sw i f t s  Azumin Expt. 1 . 8 2 . 1 1.7 2 . 2 2.5

Sw i f t s  Kedlor Expt. 1 . 8 2 . 2 1 . 8 1.9 2.5

Sw if ts  IBDU Coarse (NM) 1.9 2.3 1 . 8 2 . 1 2.4

Lakeshore SCU 1 . 8 2 . 2 1 . 8 2 . 2 2.4

Lakeshore SCU Complete — — — 2.3 2.4

Check 1 . 6 1.7 1.7 2 . 1 2.4

1 Plant height measurements are given in centimeters. Values taken 3

to 4 days following mowing.
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C. 3. Nitrogen f e r t i l i z e r  e va lua t ion  on creeping bentg rass .
J .  R. S t re e t  and J .  E. Haley.

Methylene urea, IBDU ( i s obu ty l id ene  d iu rea ) ,  su l fu r - coa ted  
urea, and severa l experimental n i t rogen f e r t i l i z e r s  were evaluated on 
a mature 'Penncross '  creeping bentgrass t u r f .  The creeping bentgrass 
area was maintained a t  4 lb  N/m/yr and 0.25 in .  mowing he ight  p r i o r  
to i n i t i a t i o n  o f  treatments on May 12, 1978. Treatments c o n s i s t  of 
7 n i t rogen  c a r r i e r s  app l ied  a t  var ious  ra tes  and a p p l i c a t io n  frequen
c ie s  (Table 15). Each treatment was r e p l i c a t e d  3 times wi th  5 x 6 f t  
p lo t s  in a complete ly  randomized b lock  design.  Mowing i s  performed 
3 or  4 times weekly a t  0.25 in .  and c l i p p in g s  are removed. I r r i g a 
t ion  i s  performed as needed to prevent w i l t .

U n f e r t i l i z e d  check p lo t s  c o n s i s t e n t l y  showed poorer c o lo r  
and dens i t y  throughout the growing season than f e r t i l i z e d  p lo t s .
Most n i t rogen f e r t i l i z e r s  showed improved c o l o r  and o ve ra l l  q u a l i t y  
w i th  Program II compared to Program I a t  two weeks f o l l ow ing  i n i t i a l  
a p p l i c a t i o n s  (Table 16 & 17). At the 1 lb  N ra te ,  Sw i f t s  KH e xp t . ,  
Sco t ts  methylene urea, CIL-SCU and urea showed the most rap id  response 
from i n i t i a l  a p p l i c a t i o n s  (May 12). IBDU c o lo r  and o ve ra l l  q u a l i t y  
appeared to be favored by Program II compared to Program I. Except 
f o r  i n i t i a l  green-up ra te s ,  Program I and II were comparable f o r  each 
f e r t i l i z e r  and res idua l  la s ted  f o r  8 - 1 0  weeks with  the sp r ing  t r e a t 
ments. However, i t  appeared tha t  o v e r a l l  q u a l i t y  was s l i g h t l y  be t te r  
under Program I dur ing the f a l l  w ith  most f e r t i l i z e r  sources .

Table 15. Ni trogen sources ,  ra tes  and a p p l i c a t io n  f requenc ies .

F e r t i l i z e r Ana lys i  s lb  N/M A p p l i c a t io n Dates

1 . Sw i f t s  Azumin Expt. 15-3-9 1 . 0 A p r i l , May, Aug . , Sept.

2 . 0 A p r i l ,  August

2 . Sw i f t s  KH Expt. 10-4-5 I I I l  I I

3. Sw i f t s  IBDU Fine 31-0-0 I I I l  l i

4. Sco t ts  1.9/1 
Methylene Urea 39-0-0 I I i l  I I

5. Canadian Indus t r ie s  
L im i ted  - SCU 32-0-0 I I i l  i l

6 . Lakeshore Greens 25-5-5 I I I l  I I

7. Urea 45-0-0 I I i l  l i
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C. 3. E f f e c t  o f  n i t rogen  ra te  and form under l i q u i d  a p p l i c a t i o n
f o r  Kentucky b lu eq ra s s . J .  R. S t re e t .

The predominant forms o f  n i t rogen  f e r t i l i z e r  used by the 
l i q u i d  lawn care in d u s t r y  today are urea, ureaformaldehyde and IBDU. 
The most economic mate r ia l  s t r i c t l y  from a co s t  a n a l y s i s  s tandpo in t  
i s  urea. The burn p o t e n t i a l ,  surge growth, and sho r t  r e s id ua l  can 
create severa l  problems f o r  l i q u i d  lawn care ope ra t ions .  The sho r t  
re s idua l  o f  urea can r e s u l t  in a s u b s tan t ia l  reduc t ion  in  lawn c o l o r  
and o ve ra l l  q u a l i t y  between treatment pe r iods .  Thus, va r ious  r a t i o s  
o f  IBDU to urea were eva luated f o r  improving tu r f g r a s s  q u a l i t y  and 
res idua l  response.

Var ious combination r a t i o s  o f  urea and IBDU ( i s ob u t y l i d en e  
d iu rea) app l ied  under l i q u i d  a p p l i c a t i o n  were eva luated on a mature 
"Common-type" Kentucky b luegrass t u r f  (Table 18). The Kentucky b lue -  
grass area was mainta ined at  4 lb  N/1000 sq f t / y r  and a 1.5 i n .  
mowing he ight  p r i o r  to i n i t i a t i o n  o f  t reatments on J u l y  13, 1978.
Each treatment was r e p l i c a t e d  three t imes w i th  5 x 6  f t  p lo t s  in  a 
complete ly  randomized b lock  design.  Mowing was performed once weekly 
at  2 in .  and c l i p p in g s  were removed. C l i p p in g  y i e l d s  were taken at  
weekly i n t e r v a l s  by making a s i n g l e  swath across  the cen te r  o f  each 
p lo t  using a S c o t t ' s  s i l e n t  (push) mower. F o l i a r  burn was eva luated  
severa l days a f t e r  f e r t i l i z a t i o n  (7-16-78) and o v e r a l l  q u a l i t y  r a t in g s  
were made at  weekly i n t e r v a l s .

F o l i a r  burn was moderate to severe where the f e r t i l i z e r  
treatment cons is ted  o f  1 lb  or  more o f  n i t rogen  as urea (Table 18).
In genera l ,  urea ra tes  a t  l e s s  than 1 l b  N/1000 sq f t  r e s u l t e d  in  
only  a t i p  burn. I n i t i a l  green-up f o l l ow in g  f e r t i l i z e r  a p p l i c a t i o n  
was s im i l a r  f o r  IBDU and urea. A l so ,  dry we ight  y i e l d s  on IBDU- 
t reated  p lo t s  were u s u a l l y  s im i l a r  or  h igher  than u rea - t rea ted  p lo t s  
dur ing the f i r s t  severa l  weeks a f t e r  f e r t i l i z a t i o n  (Table 19). The 
more rap id  re lease  ra te  o f  IBDU i s  most l i k e l y  the r e s u l t  o f  a 
breakdown o f  the granu le as i t  c i r c u l a t e s  through the Hypo c e n t r i 
fugal pump. IBDU a t  no l e s s  than 1/2 lb  N/1000 sq f t  was necessary  
in o rder  to gain any s u b s tan t ia l  in c rease  over  urea in  re s idua l  r e 
sponse under the cond i t io n s  o f  t h i s  experiment.

C l ip p in g  y i e l d s  were h igher  from IBDU-treated p lo t s  as 
compared to u rea - t rea ted  p lo t s  i n d i c a t i n g  a more e f f i c i e n t  use o f  IBDU 
(Table 19). The lower e f f i c i e n c y  o f  urea on a c l i p p i n g  y i e l d  bas is  
may be due to g rea te r  leach ing  and v o l a t i l i z a t i o n  lo s ses  o f  urea than 
IBDU. V o l a t i l i z a t i o n  lo s ses  have been shown to be a s i g n i f i c a n t  path
way f o r  p o ten t ia l  lo s s  o f  n i t rogen  from g ranu la r ,  su r face  app l ied  
urea in  prev ious s tud ies  by Nelson,  Turgeon and S t ree t (M .S .  t h e s i s ,  
U n iv e r s i t y  o f  I l l i n o i s ,  1978).
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C. 6 . Annual b luegrass c u l t u r a l  s t u d i e s .
A. J .  Turgeon and J .  E. Haley.

Many i n t e n s i v e l y  cu l tu red  g o l f  t u r f s  have subs tan t ia l  popula
t ion s  o f  annual b luegrass mixed w i th  o ther coo l -season tu r fg ra s se s .  in 
some cases ,  the fa i rway  tu r fg ra s s  i s  predominant ly ,  or e x c l u s i v e l y ,  
annual b luegrass .  Yet, research emphasis has always been on "con
t r o l l i n g "  annual b luegrass wh i le  at tempting to inc rease  popu lat ions 
of  o ther  "des i red"  tu r fg ra s s  spec ie s .  Recent ly ,  J .  M. Vargas at M i c h i 
gan State U n iv e r s i t y  determined tha t  the de c l in e  o f  annual b luegrass  
dur ing midsummer s t r e s s  per iods was due, a t  l e a s t  in  some ins tances ,  
to anthracnose d isease ,  and tha t  an e f f e c t i v e  fung ic id e  a p p l i c a t io n  
program plus adequate n i t rogen f e r t i l i z a t i o n  were important  f o r  sus 
t a in in g  annual b luegrass dur ing s t r e s s  per iods .  The purpose of  these 
s tud ie s  i s  to determine how severa l  c u l t u r a l  v a r i a b l e s ,  in c lu d ing  f e r 
t i l i z a t i o n  and fung ic id e  t reatments ,  in f lu en ce  the q u a l i t y  and d isease  
s u s c e p t i b i l i t y  o f  annual b luegrass t u r f .

The f i r s t  experiment was arranged in  a s p l i t - p l o t  design 
with  f un g i c id e  treatment (weekly r o t a t i o n  o f  Tersan 1991 @ 1 oz/M and 
Daconi l  2787 @ 3 oz/M versus no fung ic id e s )  as the main p l o t s ,  and n i 
trogen (urea) - potassium (KC1) f e r t i l i z a t i o n  treatments as the sub
p lo t s .  The second experiment was organized the same way except  tha t  
subp lot  t reatments were d i f f e r e n t  l e v e l s  o f  phosphorus f e r t i l i z a t i o n  
with  a uni form treatment o f  urea (3 lb  N/M/yr) and KC1 (1.5 l b  hUO/M/yr) 
across the p lo t  area. The t h i r d  experiment invo lved  a p p l i c a t io n s  o f  
severa l  f e r t i l i z e r  m a te r ia l s  a t  d i f f e r e n t  ra tes  to annual b luegrass  
r e c e iv ing  the weekly Tersan 1991-Daconi l  2787 fung ic id e  r o t a t i o n .  In 
a l l  exper iments,  p lo t s  measured 6  x 5 f t  wi th  three r e p l i c a t i o n s  per 
treatment . Mowing was performed three times per week at  0.75 in .  and 
the t u r f  was i r r i g a t e d  as needed to prevent w i l t i n g .

Resu l ts  to date i n d i c a t e  tha t  the fung ic id e  program i s  essen
t i a l  f o r  s u s ta in ing  the annual b luegrass a t  an acceptab le  leve l  o f  
q u a l i t y  (Table 20). D e te r io r a t io n  o f  the p lo t s  not r e c e iv ing  f u n g i 
c ides  appeared to be due to c l im a t i c  s t r e s s  as the t y p i c a l  anthracnose 
d isease symptoms were not always ev iden t .  There was some i n d i c a t io n  
tha t  the n i t r o gen - t re a ted  p lo t s  were b e t t e r  than the u n f e r t i l i z e d  
p lo t s ;  however, no c o n s i s t e n t  b e n e f i c i a l  e f f e c t  from potassium f e r 
t i l i z a t i o n  has been observed to date. The phosphorus f e r t i l i z a t i o n  
experiment has not shown any d i f f e r e n ce  among phosphorus treatments 
to date but,  as in the f i r s t  experiment, fung i c id e  treatment c l e a r l y  
r e su l ted  in supe r io r  t u r f g r a s s  q u a l i t y  (Table 21). Some d i f f e r en ce s  
among f e r t i l i z e r  m a te r ia l s  were ev iden t  in  experiment 3; Country 
Club 18-5-9 has g ene ra l l y  re su l ted  in  s l i g h t l y  be t te r  t u r f  dur ing the 
summer months, but r e s u l t s  are ra the r  in con c lu s i v e  a t  t h i s  t ime (Table 
22). These experiments w i l l  be cont inued through 1979 and, p o s s ib l y ,  
beyond, and ad d i t io n a l  f i e l d  s tud ies  are planned.
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Table 21. E f f e c t s  o f  phosphorus f e r t i l i z a t i o n  l e v e l s  on the q u a l i t y  o f  an 
annual b luegrass t u r f  w ith  and w i thou t  weekly fung ic id e  t r e a t 
ments .'

Treatment Rate
Ib/M/Yr

Fungi c i  de^
2

No Fung ic ide
7/18 7/27 8/7 8 / 1 1 1 0 / 1 1 7/18 7/27 8/7 8 / 1 1 0 / 1 1

0-46-0 1 3.8 3.8 3.5 4.3 4.5 5.5 5.3 5.8 5.8 6.5

0-46-0 2 4.0 4.0 3.5 4.3 4.8 5.0 5.3 6 . 0 6 . 0 6.5

0-46-0 4 3.0 4.0 3.3 4.3 4.8 5.0 5.3 6 . 0 6 . 0 6.5

Control 0 3.5 4.0 3.5 4.3 4.8 5.0 5.3 5.3 6.3 6.5

Q u a l i t y  r a t i n g s  were made us ing a s ca le  o f  1 to 9 w i th  1 represent ing  
best q u a l i t y  and 9 rep resent ing  poor q u a l i t y .

2
Fung ic ide treatments inc luded a weekly r o t a t i o n  o f  Tersan 1991 @ 1 oz/M 
and Daconi l  @ 3 oz/M.
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Table 22. E f f e c t s  o f  d i f f e r e n t  n i t rogen  f e r t i l i z e r  c a r r i e r s  on the q u a l i t y  
o f  an annual b luegrass t u r f .

F e r t i 1i zer
Rate

lb  N/M/Yr
Qual i  ty^

5/17 6 / 6 7/18 7/27 8/9 1 0 / 1 1 10/31

IBDU 3.0 5.3 4.3 4.0 5.3 5.7 4.0 4.3

IBDU 6 . 0 4.0 3.0 4.3 6.3 5.7 3.3 3.0

UF 3.0 5.7 5.3 4.7 4.7 4.3 5.0 5.3

UF 6 . 0 4.3 4.0 3.7 4.7 . 0 4.0 4.0

SCU 32-0-0 3.0 4.0 4.0 3.7 5.0 5.0 3.7 4.0

SCU 32-0-0 6 . 0 4.0 3.3 4.7 6 . 0 6.7 3.0 2.7

Urea 3.0 4.3 3.7 4.3 6 . 0 6.7 3.0 3.7

Urea 6 . 0 4.0 4.3 4.7 6.3 6.3 2.3 2 . 0

Urea 2 . 0 3.7 4.3 4.3 5.3 5.7 3.7 3.7

Urea 4.0 3.7 4.0 4.3 5.7 5.7 2.3 2.3

SCU 20-5-10 2 . 0 4.7 4.0 4.0 5.0 4.7 5.3 4.3

SCU 20-5-10 4.0 4.0 3.3 4.0 6 . 0 5.7 3.3 3.0

Mi 1 organi te 2 . 0 6 . 0 4.7 4.0 5.0 4.7 5.0 5.3

Mi 1 organi te 4.0 5.0 3.7 3.3 5.3 5.7 4.3 4.0

Country Club 18-5-9 2 . 0 4.7 4.0 3.0 4.3 3.7 4.0 5.0

Country Club 18-5-9 4.0 3.3 3.0 3.7 4.7 5.0 3.0 3.7

Par Ex 27-3-9 2 . 0 6 . 0 4.7 4.3 4.7 5.0 4.7 5.0

Untreated 0 7.0 5.7 5.7 5.7 5.0 6 . 0 6.7

P lo ts  were mainta ined under a weekly r o t a t i o n  o f  Tersan 1991 @ 1 oz/M and 
Daconi l  @ 3 oz/M.

 ̂ Q ua l i t y  r a t ing s  were made using a s c a le  o f  1 to 9 w i th  1 rep resen t ing  best  
q u a l i t y  and 9 rep resent ing  poor q u a l i t y .



53

C. 6 . Kentucky b luegrass  c u l t i v a r  management.
J.  E. Haley and A. J.  Turgeon.

Twenty-one c u l t i v a r s  o f  Kentucky b luegrass were planted in 15 
r e p l i c a t e  p lo t s  in  September, 1974. Twelve r e p l i c a t i o n s  o f  the c u l t i v a r s  
were p lanted in  the northwest sec t ion  o f  the OHRC tu r fg ra s s  experimental 
s i t e  and 3 r e p l i c a t i o n s  were located north o f  the east-west  road lead ing 
in to  the OHRC. In 1975, f i v e  d i f f e r e n t  c u l t u r a l  i n t e n s i t i e s  were imposed 
so tha t  3 r e p l i c a t i o n s  o f  each c u l t i v a r  were maintained under one of  the 
f o l l ow in g  programs: 0 .75 - in  mowing wi th  4 lb  N/1000 sq f t / y r ,  0 .75 - in 
mowing with  8  lb  N/1000 sq f t / y r ,  1 . 5 - in  mowing wi th  4 lb  N/1000 sq f t / y r ,  
1 .5 - in  mowing w i th  8  lb  N/1000 sq f t / y r ,  and 3 - in  mowing w i th  1 lb  N/1000 
sq f t / y r .  Mowing was performed 2 or 3 t imes per week a t  0.75 or 1.5 i n ,  
and once per week at  3 in .  F e r t i l i z a t i o n  was performed in  1 or  2 lb  N 
increments in  A p r i l ,  May, August and September. The 3 - in  p lo t s  were f e r t i 
l i z e d  in  A p r i l .  I r r i g a t i o n  was performed as needed to prevent w i l t i n g  
to  the .75 - in  and 1 .5 - in  p lo t s .  P lo t s  measured 5 by 6  f t  and c u l t i v a r s  
w i th in  c u l t u r a l  l e v e l  were arranged in a randomized complete b lock  des ign.

Cons is ten t  w i th  repor ts  from observa t ions  made during the p r e v i 
ous three growing seasons, three o f  the c u l t i v a r s  (Brunswick, A-34, 
Touchdown) susta ined at  the h ighes t  c u l t u r a l  i n t e n s i t y  (mowing at  0.75 in ;
8  lb  N/M/yr) have r e s i s t e d  invas ion  by annual b luegrass wh i le  n ea r ly  a l l  
o f  the o ther  c u l t i v a r  p lo t s  had converted to predominant ly annual b lue 
grass (Table 23). Based upon measurements o f  thatch  depth, no co n s i s t en t  
r e l a t i o n s h ip  between tha tch ing  tendency and re s i s tan ce  to annual b luegrass  
invas ion  can be e s tab l i s hed .  Spr ing greenup d i f f e r e n ce s  observed among 
the p lo t s  were c o n s i s t e n t l y  assoc ia ted  w i th  n i t rogen f e r t i l i z a t i o n  l e v e l ;  
presumably, the h igher ra tes  o f  n i t rogen supp l ied  in  l a t e  summer account 
f o r  f a s t e r  greenup in  March.

Incidence o f  d o l l a r  spot d isease  was a l so  assoc ia ted  w i th  
n i t rogen  f e r t i l i z a t i o n  l e v e l s .  The p lo t s  maintained a t  4 lb  N/1000 sq 
f t / y r  showed more evidence o f  the d isease  than d id the p lo t s  re c e iv ing  
8  l b  N/1000 sq f t / y r .

General q u a l i t y  o f  the t u r f  va r ied  w i th  c u l t i v a r ,  t ime o f  yea r ,  
f e r t i l i z a t i o n  r a t e ,  mowing he igh t ,  and amount o f  annual b luegrass  w i th in  
the p lo t s .

I t  i s  c l e a r  tha t  the c u l t i v a r s  vary  w ide ly  in  t h e i r  adaptat ion 
to d i f f e r e n t  c u l t u r a l  i n t e n s i t i e s .  Although Brunswick, A-34, and Touch
down are supe r io r  a t  the h ighest  i n t e n s i t y  o f  c u l t u r e ,  A q u i l l a  and Van
tage appear to be g ene ra l l y  b e t t e r  adapted to the lowest c u l t u r a l  i n t e n s i t y  
employed in t h i s  study. At  the in te rmed ia te  i n t e n s i t y  o f  c u l t u r e  (mowing 
at  1.5 in ;  4 l b  N/M/yr) which i s  c h a r a c t e r i s t i c  o f  lawn t u r f ,  most o f  the 
c u l t i v a r s  performed w e l l .
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D. 1. b . Development o f  microecosystems fo r  study ing the fa te  o f
p e s t ic id e s  in  t u r f . B. E. Branham and A. J .  Turgeon.

Microecosystems have been shown to be e f f e c t iv e  to o ls  f o r  t e s t 
ing the fa te  o f a g r ic u l t u r a l  chem ica ls in  c lo sed ,  c o n t ro l le d  environments. 
Using these systems enables the in v e s t ig a to r  to develop a "balance sheet" 
g iv in g  the d i s t r i b u t i o n  o f  a p e s t ic id e  and i t s  d e r iv a t iv e s  in  the a i r ,  
s o i l  p r o f i l e ,  lea cha te ,  and p lan t  community. Metabolism ra te  fo r  the 
p e s t ic id e  can a lso  be determined.

The U. o f  I. Tu r f  M icroecosystem c o n s is t s  o f a media base, 
atmospheric chamber, automatic i r r i g a t i o n ,  va r iou s  trapp ing  f la s k s ,  sen
so rs ,  and a data logger fo r  mon itor ing  environmental data. The media 
base i s  constructed  o f  brass and in c lu de s  a s in te red  bronze f i l t e r  to 
support a t u r f  s la b  measuring approx imate ly  1 2  x 1 2  x 2  (1  x w x d) 
inches . A dra inage tube connects the one-e ighth inch f re e  space beneath 
the f i l t e r  to a leachate  f la s k  and su c t ion  pump. Under continuous suc
t io n ,  water movement through the t u r f  s la b  w i l l  be approx imate ly  tha t  
o ccu rr ing  in  f i e l d  t u r f .  P e r io d ic  sampling o f  the t u r f  s lab  fo l lowed  
by s e c t io n in g  and a n a ly s is  w i l l  enable us to  monitor the movement and 
metabolism o f  t o p i c a l l y  app l ied  p e s t ic id e s .  A n a ly s is  o f  the leachates 
w i l l  determine the movement o f  the p e s t ic id e  and i t s  m etabo l i te s  out o f  
the t u r f  s lab .

The atmospheric chamber, cons tructed  from p la te  g la ss  and 
measuring approx im ate ly  one cub ic  fo o t ,  s i t s  atop the media base. Holes 
d r i l l e d  near i t s  base and a t the top a l low  a i r  movement in to  and out o f  
the chamber. A s e r ie s  o f  tubes and t rapp ing  f la s k s  lead ing  to a suc t ion  
pump p rov ide fo r  cap tu r ing  and measuring v o l a t i l i z e d  m a te r ia ls  and CO2  

from complete metabolism o f  the p e s t ic id e .  A so l id -c on e  i r r i g a t i o n  nozz le  
p os it io n ed  in  the topmost p o r t ion  o f the chamber a l low s i r r i g a t i o n  at 
predetermined f requenc ie s .

Thermocouples p o s it io n ed  w ith in  the atmospheric chamber and 
t u r f  s la b  con t in uous ly  sense temperature, atmospheric r e l a t i v e  hum idity 
and s o i l  matric p o te n t ia l  ( s o i l  wate r). A l l  thermocouple w ires lead to a 
F luke da ta logger where measurements are made and recorded.

A t o t a l  o f  e ig h t  systems w i l l  be completed by la t e  w in te r ,  1979. 
Each w i l l  be p laced w ith in  a la rge  con tro l!ed -env ironm en t chamber so tha t  
temperature and l i g h t  can be c o n t ro l le d  f o r  each experiment. The U. o f  I. 
Tu r f  M icroecosystem rep resents  a s i g n i f i c a n t  advance in  systems fo r  moni
to r in g  the environmental fa te  o f  p e s t ic id e s  and other a g r ic u l t u r a l  chemi
c a ls  used in  tu r fg ra s s  c u l tu re .  I n i t i a l  s tu d ie s  to determine the fa te  o f  
DCPA and o ther preemergence h e rb ic id e s  w i l l  begin in  the sp r ing  o f 1979.
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D• 1. c . E f f e c t s  o f  i r r i g a t i o n  regime and mowing he igh t on preemergence
h e rb ic id e  a c t i v i t y . B. E. Branham and A. J .  Turgeon.

Three h e rb ic id e s ,  DCPA, Benefin  and Bensu l ide ,  were app l ied  to 
4 x 8  f t  p lo ts  in  g ranu la r  form a t the standard ra te s  o f  12, 3, and 10 
lb s / a c re , r e s p e c t iv e ly ,o n  May 1, 1978. Seven i r r i g a t i o n  reg imes, and 
mowing he igh ts  o f  1.5 and 0.75 in ches ,  were se le c ted  w ith  each treatment 
combination being r e p l ic a te d  th ree  t imes. A l l  p lo t s  were mowed three  
times per week and f e r t i l i z e d  at a ra te  o f  1 lb  N/M in  A p r i l ,  May, Aug
ust and September. Crabgrass was overseeded on May 15 and June 15 a t a
ra te  o f  0.5 lb/M. A l l  data i s  reported  as percent crabgrass cover.

Crabgrass in f e s t a t io n  was much le s s  severe in  the 1 . 5 -in-mowed 
p lo t s  than in  the 0 .7 5 - in  p lo t s  (Table 24). H e rb ic id e  performance 
fo l lowed the same trend a t  both mowing he igh ts  w ith  Bensu l ide  p ro v id ing  
the h ighest le v e l  o f c o n t ro l .  I t  should be noted th a t  w h i le  DCPA was 
app lied  as a g ranu la r  form, best con tro l has been ach ieved using a we ttab le  
powder fo rm u la t ion .  Manufacturers o f  DCPA and Benefin  both recommend a 
supplemental a p p l ic a t io n  in  la t e  May i f  c rabgrass p ressu re  i s  severe.

The seven water ing  regimes were d iv id ed  in to  th ree  d a i l y  ra te s  
tw ice a week, once a week, once every two weeks and no i r r i g a t i o n .  The
most crabgrass was found in  the p lo t s  r e c e iv in g  a l i g h t ,  d a i l y  wate r ing .
The crabgrass in f e s t a t io n  decreased w ith  in c re a s in g  d a i l y  wate r ing  ra te .  
Small amounts o f  water app l ied  f re q u e n t ly  seem to s t im u la te  c rabgrass 
germ ination but are not very fa vo rab le  f o r  Kentucky b lueg rass  t u r f .  As 
more water i s  app l ied  (.04 and .08 inches/day) the t u r f  i s  appa ren t ly  
b e t te r  ab le  to  r e s i s t  c rabgrass in va s ion .  W ith in  l im i t s ,  the more i n f r e 
quen t ly  water i s  a p p l ie d ,  the b e t te r  the t u r f  performs. Th is  can be 
a t t r ib u te d  to two fa c to r s :  F i r s t ,  m o is tu re  s t im u la te s  crabgrass g e r
m ination and the g rea te r  the water ing  frequency the g rea te r  the chance o f  
severe crabgrass in f e s t a t io n ;  second, the increased  m o is tu re  s t im u la te s  
chemical and m ic ro b ia l  decomposit ion o f  the h e rb ic id e  thus reduc ing the 
e f f e c t iv e  re s id ua l a c t i v i t y  o f  the h e rb ic id e .

These r e s u l t s  emphasize the importance o f  a d ju s t in g  h e rb ic id e  
a p p l ic a t io n s  to compensate f o r  h igher weed p ressu res encountered under 
c lo se  mowing and frequen t i r r i g a t i o n  o f  Kentucky b lueg rass .
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D. 1. c. C o n t ro l le d - re le a s e  preemergence h e rb ic id e  fo rm u la t io n s  fo r
annual grass con tro l in  Kentucky b lu e g ra s s . David Chalmers
and A. J . Turgeon.

Resu lts  from 1977 f i e l d  research  w ith  c o n t r o l le d - r e le a s e  
h e rb ic id e  fo rm u la t ion s  suggested tha t  some o f  these m a te r ia ls  can p ro 
v ide  e f f e c t i v e  con tro l o f  c rabgrass w h i le  reduc ing the p o te n t ia l  f o r  
p h y to to x ic i t y  to  Kentucky b luegrass . These r e s u l t s  are dependent upon a 
re lea se  ra te ,  under f i e l d  c o n d i t io n s ,  which i s  s u f f i c i e n t  to  con tro l t a r 
get weed sp e c ie s ,  but not so f a s t  th a t  m a rg in a l ly  sa fe  h e rb ic id e s  cause 
in ju r y  to d e s ired  tu r fg ra s se s .  The development o f  c o n t r o l le d - r e le a s e  
p e s t ic id e  fo rm u la t ion s  i s  e x c i t in g  because o f the p o te n t ia l  f o r  con
t r o l l i n g  the b io - a v a i la b le  concen tra t ion  o f  a p e s t ic id e  to  conform to 
per iods o f  pest a c t i v i t y .

The fo rm u la t ion s  used f o r  these s tu d ie s  were prov ided by USDA 
fo rm u la t ion  chem ists , B. Shaska and W. Roth, from the Northern Regional 
O f f ic e  in  Peo r ia .  The two fo rm u la t ion s  are s ta rch  xan thate , a g ranu la r  
m a te r ia l formed from corn s ta rch ,  and sludge polymer, a v is cous  l i q u id  
formed from o rgan ic  sludge and d ia ldehyde s ta rch .  The s ta rch  xanthate 
fo rm u la t ion  entraps p e s t ic id e s  w i th in  the porous m a tr ix  o f  the g ranu le s ;  
re le a se  i s  due to d i f f u s io n  through the pores and decomposit ion o f  the 
s ta rch  m a tr ix .  The sludge polymer fo rm u la t ion  embeds the p e s t ic id e  
w ith in  the o rgan ic  m a te r ia l ;  re le a se  i s  somewhat a f fe c te d  by the s t a b i l 
i t y  o f  the embedding m a te r ia l ag a in s t  m ic ro b ia l  decomposit ion.

For the 1978 f i e l d  study , th ree preemergence h e rb ic id e s  (bene- 
f in e ,  oxadiazon, and p r o s u l f a l i n )  were encapsu lated w i th in  th ree  fo rm u la 
t io n s  o f  s ta rch  xanthate (SX) o f  va ry ing  re le a se  p ro p e r t ie s  ( f a s t ,  medium, 
and s low ). The r e s u l t in g  granu les were screened to separate  them in to  
three mesh s i z e s ,  in c lu d in g  14-20 mesh (coa rse ) ,  20-40 mesh (medium), and 
40-60 mesh ( f in e ) .  Three s ludge polymer (SP) fo rm u la t io n s  and the com
m erc ia l fo rm u la t ion s  (CF) o f  each h e rb ic id e  were a ls o  inc luded  in  the study.

P lo t s  measured 6 x 1 0  f t .  f o r  the medium-textured SX g ranu le s ,
SP and commercial fo rm u la t io n s .  The f in e -  and coa rse - te x tu red  SX gran
u le s  were ap p l ie d  to  6  x 1 0 - f t  p lo t s .  Each treatment p lu s  con tro l were 
re p l ic a te d  th ree  times in  a randomized complete b lo ck  des ign . The t u r f  
was a Kenblue-type Kentucky b luegrass mainta ined a t  a mowing he igh t o f  
1.5 inches , f e r t i l i z e d  w ith  a 10-6-4 (N^O^rK^O) w a te r -s o lu b le  f e r t i 
l i z e r ,  and i r r ig a t e d  as needed to  prevent w i l t i n g  o f  the untreated (con
t r o l )  p lo t s .  The p lo t  area was overseeded tw ice  w ith  crabgrass to ensure 
weed pressure . The h e rb ic id e  fo rm u la t ion s  were app l ie d  a t  the ra te  o f  3 
lb  a . i . / a c r e  on May 10, 1978. One-ha lf o f  the 10 x 6 - f t .  p lo t s  rece ived  
a second treatment o f the h e rb ic id e s  on September 1, 1978 when annual 
b luegrass was overseeded. Data were c o l le c te d  p e r io d i c a l l y  dur ing  the 
season to eva lua te  p h y to x ic i t y  to the tu r fg ra s s  and weed c o n t ro l .

R e su lts  from the b ene f in - t re a te d  p lo t s  d id  not vary  appre
c ia b ly  in  p h y to to x ic i t y  o r c rabgrass con tro l w ith  the d i f f e r e n t  fo rm u la 
t io n s ;  however, the SP fo rm u la t ion s  o f  oxadiazon and p r o s u l f a l i n  caused 
more su b s ta n t ia l  p h y to to x ic i t y  to  Kentucky b luegrass than e i t h e r  the SX
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or commercial fo rm u la t ions  (Table 25). Presumably, t h i s  was due to the 
adherence o f  the SP fo rm u la t ion s  to the tu r fg ra s s  f o l ia g e  and, thus, 
g rea te r  f o l ia g e  absorp t ion  o f  the h e rb ic id e .  SP fo rm u la t ions  o f  oxad i- 
azon and p r o s u l f a l in  produced le s s  p h y to to x ic i t y  from f a l l  a p p l ic a t io n s  
as compared w ith  sp r ing .  While crabgrass con tro l d id  not appear to 
c o r r e la te  w ith  p ro jec ted  c o n t ro l le d - r e le a s e  p ro p e r t ie s ,  SX fo rm u la t ions  
o f  oxadiazon and p r o s u l f a l in  reduced and delayed p h y to to x ic i t y  respec
t i v e l y .  Comparisons of p h y to to x ic i t y  f o r  d i f f e r e n t  mesh s iz e s  o f  the 
SX fo rm u la t ions  ind ic a ted  tha t  the f in e r - t e x tu re d  m a te r ia ls  re le a se  
a c t iv e  in g red ie n t  f a s t e r  than the co a rse r - te x tu red  m a te r ia ls  (Table 26).

In fu tu re  resea rch , experiments w i l l  be conducted to study 
f a c to r s  a f f e c t in g  h e rb ic id e  re le a se  ra te s  o f  the SX granu le . S tud ies 
w i l l  in c lu de  a la rge  screen ing t e s t  o f  SX-type fo rm u la t ions  to d e te r 
mine the in f lu en ce  o f  fo rm u la t ion  v a r ia b le s  upon re lea se  p rop e r t ie s  and 
an a n a ly s is  o f  the h e rb ic id e  concen tra t ion  necessary to ach ieve maximum 
e f f i c a c y  w h i le  p rov id ing  optimum sa fe ty  to  tu r fg ra s se s  throughout the 
growing season.

Curren t research a lso  in c lude s  m icromorpho log ica l in v e s t ig a 
t io n s  to determine r e la t io n s h ip s  between in te rn a l  and ex te rna l SX 
s t r u c tu r e ,  and re lea se  p ro p e r t ie s .
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D. 1. c. S e le c t iv e  con tro l o f  creep ing bentgrass in  Kentucky b luegrass
t u r f . J .  E. Haley and A. J .  Turgeon.

Creeping bentgrass can be a d e s i r a b le  t u r f  when kept under a 
high c u l t u r a l  in t e n s i t y ;  however, when found in  Kentucky b lu eg ra ss ,  i t  
poses a se r iou s  weed problem. In past s tu d ie s ,  endo tha l l and s i  1 vex were 
found to p rov ide some s e le c t iv e  con tro l o f  c reep ing  bentg rass . P rev ious 
research has in d ic a ted  th a t  combinations o f  the two h e rb ic id e s  might 
prove to be more e f f e c t i v e  in  c o n t r o l l i n g  the bentgrass than e i t h e r  
endotha ll o r s i l v e x  used a lone. In an experiment performed in  1976, the 
combination o f  endo tha l l a t  1 lb /a c re  and s i l v e x  a t 2  Ib /a c re  c o n t ro l le d  
bentgrass most e f f e c t i v e l y  w ith  minor damage to the Kentucky b luegrass 
t u r f .  The experiment was repeated in  1977 w ith  l i t t l e  co n tro l  to  the 
bentgrass or damage to  Kentucky b luegrass by any o f  the trea tm ents . Co ld , 
wet weather fo l low ed  the 1977 a p p l ic a t io n s  which in d ic a te d  th a t  the en
vironment was an important f a c t o r  in  the su cce ss fu l use o f  these h e rb ic id e s .

On June 14, 1978, th ree  creep ing  bentgrass p lugs (4 - in  d iam.) 
were e s tab l ish ed  in  a t o t a l  o f  90 Kentucky b lueg rass  p lo t s  measuring 5 x 
6  f t .  On J u ly  11, 60 o f  the Kentucky b luegrass p lo t s  were sprayed w ith  
endotha ll and s i l v e x  a lone and in  com binations , a t va r io u s  ra te s  and p ro 
po rt ion s  using a spray volume o f  28.8 g a l lo n s  per acre . The p lo t s  were 
monitored f o r  in ju r y  to bentgrass p lugs and the e x i s t in g  Kentucky b lu e 
grass t u r f .  On August 23, the remain ing p lo t s  were t rea ted  along w ith  
one -ha lf  o f  the p lo t s  p re v io u s ly  trea ted  in  J u ly .  In t h i s  manner, we 
could determine any importance th a t  t im ing  o f  h e rb ic id e  a p p l ic a t io n  might 
have as we ll as the importance o f  a second a p p l ic a t io n  to  the same area.

The r e s u l t s  were s im i la r  to  p rev ious t r i a l s ;  both endo tha l l and 
s i l v e x  alone a t  low ra te s  provided l i t t l e  co n tro l  o f  the bentgrass (Table 
27). S i lv e x  a t 4 lb /a c re  was h ig h ly  in ju r io u s  to  bentg rass; however, 
i t  was the combination o f  endo tha l l and s i l v e x  which best c o n t r o l le d  the 
bentgrass w ith  on ly  minor in ju r y  to the Kentucky b luegrass t u r f .  In a l l  
cases, in ju r y  to the bentgrass and the Kentucky b luegrass was le s s  severe 
than the t r i a l s  in  1976 but more damaging than dur ing  the c o o l ,  wet 
weather o f  1977.

I t  d id  not appear th a t  con tro l was b e t te r  in  p lo t s  r e c e iv in g  
treatment in  both J u ly  and August than in  p lo t s  t rea ted  on ly  in  August.
When combinations o f  the h e rb ic id e  were used, treatment in  August appeared 
to prov ide b e t te r  con tro l than the e a r l i e r  J u ly  treatment.
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D. 2. c. Fung ic ide eva lua t ion  f o r  cont ro l  o f  S c l e r o t i n i a  d o l l a r  spot
and Rh izoc ton ia  brown patch on Seaside creeping bentqrass .
Malcolm C. S h u r t l e f f  and Thomas M. S j u l i n .

Commercial and expermental tu r fg ra ss  fung ic ides  were again 
eva luated f o r  t h e i r  e f f e c t i v e n e s s  in c o n t r o l l i n g  natura l  outbreaks of 
S c l e r o t i n i a  d o l l a r  spot and Rh izoc ton ia  brown patch. The fung ic ides  
were tes ted  on Seaside creep ing bentgrass at the Ornamental H o r t i c u l t u r e  
Research Center in Urbana. A to ta l  o f  29 chemical treatments plus two 
unsprayed treatments were inc luded  in a complete ly  randomized design.
Each treatment was r e p l i c a te d  fou r  t imes,  using 4 f t .  x 6 f t .  p lo t s .  
Fung ic ides were app l ied  in 5 ga l lons  o f  water per 1000 sq. f t .  at  30 
psi  using a CO2 p re s su r i z ed ,  2 -no zz le  boom sprayer.

Fung ic ide a p p l i c a t i o n s  began on June 8 , 1978 when S c l e r o t i n i a  
d o l l a r  spot was a c t i v e  and cont inued at  weekly i n t e r v a l s  (except f o r  
the Chipco RP-26019 treatments)  through mid-August. The p lo t s  were rated 
v i s u a l l y  f o r  the percentage o f  the to ta l  area diseased each week, j u s t  
p r i o r  to sp ray ing .  I n i t i a l  d o l l a r  spot ra t ing s  before s t a r t i n g  the fun
g i c i d e  a p p l i c a t i o n s  on June 8  averaged 8.31 percent f o r  a l l  p lo t s .

The r e s u l t s  g iv ing  the fun g i c id e s ,  r a te s ,  spray i n t e r v a l s  and 
weekly mean d o l l a r  spot r a t i n g s ,  June 8  to J u l y  21, are given in Table 
28. There were no more a c t i v e  a t tacks  o f  S c l e r o t i n i a  d o l l a r  spot or 
Rh izoc ton ia  brown patch a f t e r  J u l y  21.

The b e t t e r  f ung i c id e s  a t  the ra tes  used ( e .g . ,  Spectro , Bro- 
mosan, C l e a r y ' s  3336, Daconi l  2787, DPX 4424, BTS 40-542, Fungo, and 
Kromad) brought the mean d o l l a r  spot r a t in g  to 1.0 percent or  le ss  
w i t h in  two weeks. The l e s s  e f f e c t i v e  compounds - -  mancozeb [Tersan 
LSR (not recommended f o r  the cont ro l  o f  t h i s  d isease ] ,  Chipco RP-26019, 
A c t i - d i o n e  TGF and RZ - -  took severa l weeks longer  and the amount o f  
d isease a c t u a l l y  increased in the RP-26019 p lo t s  sprayed at 3-week 
i n t e r v a l s  and in the A c t i - d io n e  TGF p lo t s  u n t i l  the ra te  was doubled 
a f t e r  J u l y  7.

Rh izoc ton ia  brown patch appeared during the week of  June 30 
to J u l y  7. The readings taken on J u l y  7 are given in the l a s t  paragraph 
a f t e r  the t a b le .

I t  i s  i n t e r e s t i n g  to note tha t  the experimental SN 66752 (ac
t i v e  aga in s t  Pythiurn) l a r g e l y  n u l l i f i e d  the d o l l a r  spot a c t i v i t y  of 
Daconi l  2787 and Dyrene when app l ied  in  combinat ion with these standard 
fun g ic id e s .

For some unknown reason A c t i - d io n e  and Chipco RP-26019 were 
not as e f f e c t i v e  aga in s t  d o l l a r  spot as other  i n v e s t ig a to r s  have r e 
ported.
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D. 3. c. I n s e c t i c i d e  eva lua t ion  f o r  b lack  cutworm c o n t r o l .
R. R an de l l .

Black cutworm feed ing ,  and the b i rd s  feed ing on the cutworms 
causing ho les ,  can damage g o l f  greens. Th is  yea r  an e s p e c i a l l y  high 
number o f  b lack cutworms were present in I l l i n o i s  corn f i e l d s  in  May 
and e a r l y  June. Est imates range up to about 1 m i l l i o n  i n f e s t e d  acres .

Rep l ica ted  p lo t s  o f  30 square fe e t  each were e s tab l i s h ed  
in a bentgrass p lo t  on the U n iv e r s i t y  o f  I l l i n o i s  t u r f g r a s s  p lo t s .  
I n s e c t i c i d e  a p p l i c a t i o n s  were made beg inning in  May and con t inu ing  
on a monthly b a s i s .  Cutworm counts were taken j u s t  p r i o r  to t r e a t 
ments each month.

Resu l t s  observed in  J u l y  show tha t  the most e f f e c t i v e  t r e a t 
ment was Dursban wh i le  Dylox and Ficam were comple te ly  i n e f f e c t i v e  
(Table 29).

Table 29. E f f e c t s  o f  var ious  i n s e c t i c i d e s  in  c o n t r o l l i n g  b lack  
cutworms in  c reeping bentgrass t u r f .

2
Treatment No. Cutworms/ft

Dursban 0.3

Dylox 5.3

Ficam 5.6

Pounce 3.0

Lannate 1.3

Untreated 4.0


