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GRASS
t>yJohn J .  In g a lls

Next in  importance to  the  d iv in e  p ro fu sio n  of w ate r, l i g h t ,  and 
a i r ,  those  th re e  physica l f a c ts  which ren der ex is ten ce  p o s s ib le , may 
he reckoned the u n iv e rs a l beneficence of g r a s s .  Lying in  the sun
sh ine among the  b u tte rc u p s  and dandelions of May, sc a rc e ly  h igher in  
in te l l ig e n c e  than  those  minute ten an ts  o f th a t  mimic w ild e rn ess , our 
e a r l i e s t  r e c o lle c tio n s  a re  o f g ra s s ,  and when th e  f i t f u l  fev er is  
ended, end the fo o lis h  wrangle of the market and th e  forum is  c lo sed , 
gzans h e a ls  over the sca r which our d escen t in to  th e  bosom of the 
e a r th  has made, and the c a rp e t o f the  in fa n t becomes the b lan k et of 
the  dead.

Grass i s  th e  fo rg iv en ess  of n a tu re —her co n stan t b en ed ic tio n . 
F ie ld s  tram pled w ith  b a t t l e ,  sa tu ra te d  w ith  b lood , to rn  w ith the 
r u ts  of cannon, grow green  again  w ith  g ra s s ,  and th e  carnage i s  fo r 
gotten-, S tre e ts  abandoned by t r a f f i c  become grassgrow n l ik e  ru ra l  
la n e s , and a re  o b l i te r a te d ;  f o r e s ts  decay , h a rv e s ts  p e r is h , flow ers 
v an ish , bu t g ra s s  i s  im m ortal. Beleagured by the s u lle n  h osts  o f 
w in te r , i t  withdraws in to  the  impregnable f o r t r e s s  of i t s  su b te r
ranean v i t a l i t y  and emerges upon s o l i c i t a t i o n  of sp rin g . Sown by 
the  w inds, by wandering b i rd s ,  propagated by th e  su b tle  h o r t ic u l tu re  
o f th e  elem ents, which are  i t s  m in is te rs  and se rv a n ts , i t  so ften s  
the  rude o u tlin e  of th e  w orld. I t s  tenacious f ib e r s  hold the  e a r th  
in  i t s  p la c e , and p reven t i t s  so lub le  componen-cs from washing in to  
the  sea . I t  invades the so litu d e  of the d e s e r t s ,  clim bs the  in ac
c e s s ib le  slopes and fo rb id d in g  p innac les  of m ountains, m odifies the 
c lim a tes  and determ ines th e  h is to r y ,  c h a ra c te r  and d e s tin y  o f nations-, U nobtrusive and p a t i e n t ,  i t  has immortal v igor and 
ag g ress io n . Banished from the thoroughfares and f i e ld s ,  i t  b id es  
i t s  time co r e tu rn ,  and when v ig ila n c e  has re la x e d , or the dynasty  
has p e rish e d , i t  s i l e n t l y  resumes the th rone from which i t  has been 
ex p e lled  bu t which i t  never a b d ic a te s . I t  b ears  no b lazonry  of 
bloom to charm th e  senses w ith  frag rance  or sp len d o r, b u t i t s  homely 
hue i s  more enchan ting  th an  the l i l y  or th e  ro se . I t  y ie ld s  no 
f r u i t  in  e a r th  or a i r ,  a id  y e t should i t s  h a rv es t f a i l  f o r  a s in g le  
y e a r , famine would depopulate  the e a r th .
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SOILS IN HELATION TO GROWTH OF TURF GRASSES
Luther G. Jone3, P ro fe sso r  of Agronomy 

A. & M. C ollege of Texas

To "be the  f i r s t  speaker on the  program is  a p lea su re  and an honor. I 
s h a l l  endeavor to s tay  w ith in  the "bounds of p r a c t i c a l i ty  and reco rd . I sa lu te  
the Texas Turf A sso c ia tio n  and the  Texas Golf A sso c ia tio n , and I am happy to 
see the in fa n t now walking under the capable tu te la g e  of Gordon H. Jones.

I am in tr ig u e d  w ith  the su b jec t handed me, fo r sev e ra l reason s. Not the 
le a s t  i s  the f a c t  th a t  my brand of g o lf  allow s fo r  thorough in sp e c tio n  not 
only o f the v e g e ta tio n  on the  fa irw ay s, g reen s , and roughs, but a lso  the s o i l  
underneath . I t  i s  something to  be fa m ilia r  w ith  th e  cracks th a t form in  the 
B lackland c la y s , tho sands of the Coast P r a i r i e ,  and the loams of the no rth ern  
c o u n tie s .

The g o lf  f r a te r n i t y  comes c lo s e r  to knowing humanity than any o ther pro
fe s s io n , u n le ss  i t  i s  the m edical. You can t e l l  about a man on the g o lf  
cou rse , a lthough you may no t be ab le  to t e l l  him much.

A p lay e r who advances h is  b a l l  or drops a s tro k e  should a lso  be watched 
in  a b u siness d e a l .

An a l te r e d  v e rs io n  o f Omar Khayam is :  "A llah  in  h is  benigh omnipotence 
counts not in  the l i f e  of man those days spent in  g o lfin g ” . A g o lfe r  le a rn s  
to hold h is  tongue; ho is  never profane (w ithout cau se); ho always has tho 
proper p e rsp e c tiv e  between labor and re la x a tio n . ( I f  h is  score i s  under 70 
ho n e g le c ts  b u s in e ss ; over 100, ho n e g le c ts  the game.) The id e a l must bo 
about 75. For an id e a l sco re , what i s  tho id e a l course? I suppose i t  would 
bo one w ith id e a l co n d itio n s  on green and fa irw ay .

There is  tho  s to ry  of th e  g o lfe r  who wont to Hades. Ho found a guide who 
showed him a p e r fe c t  g o lf  course w ith wonderful fairw ays and g reens. "Where 
a re  tho c lubs?" asked the now a r r iv a l .  "None h e ro " , re p lie d  tho g u ide ,

" th a t ’ s tho h e l l  of i t . "
P o d o lo g ic a lly , th e  s o i l s  of tho Southwest, Texas, L ou isiana , and New 

Mexico, a re  le g io n . In  th i s  a rea  we have the Red and Yellow P odzols, the 
R endzinas, the Rod P r a i r i e ,  tho H alf Bog s o i l s ,  the Reddish C hestnu t, the 
Siorozom s, and tho S o lonetz . We have a lso  the  brown, tho red d ish  brown, tho 
red d e s e r t ,  th e  grey d e s e r t ,  and tho  l i th o s o l s .

E d ap o lo g ica lly , wo have tho O uachita H ighlands, tho F orested  C oastal 
P la in s ,  tho Black P r a i r i e s ,  th e  Cross Timbers, the R o llin g  P la in s ,  the High 
P la in s ,  tho C en tra l B asin , the Edwards P la te a u , the  Rio Grande Embayment, the 
Mountains and B asin , the Inter-M ountain  D esert s o i l s ,  and th e  Upper Mountain T e rraces .
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The s ig n if ic a n c e  of s o i l  c la s s i f i c a t io n  to a t u r f  s p e c ia l i s t  c o n s is ts  
of management. F i r s t  come3 the p h y sica l co n d itio n , and second, the  organic 
m a te r ia l . He needs to  recogn ize the earmarks of the  s o il  he i s  d e a lin g  w ith .

Why i s  i t  th a t  the Houston c la y s  of the  B lackland P r a i r i e  respond fo r  
a w hile to m ineral f e r t i l i t y  m easures, and in  a few years  t ig h te n  up and 
ap p a ren tly  give no response?

The answer i s  th a t  you can not manage an average s o i l  w ithout consider
a tio n  o f organic m atte r and you cannot g e t p roper r e s u l t s  from organic m atter 
w ithout d ra inage  and p la n t  food.

Good d ra inage  is  the key to the  p hy sica l c o n d itio n . A manager tr ie d  no 
to p -d re ss in g  fo r tw en ty -s ix  y ea rs  on a h i l l  "built on rock  w ith  e x c e lle n t sub- 
d ra in a g e . He obtained a p e r fe c t  stand of g ra ss . The g ra ss  had p en e tra ted  
deep ly  on th e  f e r t i l e  s o i l  of the h i l l  which had good sub-d ra inage; "but a 
s o i l  may "be w ell d ra ined  a t  the top "but the ro o ts  lim ite d  to an inch or two 
where the  a rea  is  w ater-logged c h ro n ic a lly .

The b a s ic  causes of poor g reens in  the Southwest are  poor p hy sica l s o i l  
c o n d itio n s . The w orst of i t  i s  th a t these are  permanent co n d itio n s  which get 
worse in  th e  absence of c o r re c t iv e  tre a tm e n t. Wo can l i s t  th e  causes}

1. Lack o f a good s o i l  m a te r ia l;  depth  of s o i l  should be 12 
inches and have proper c o n s tru c tio n .

2. F au lty  to p -d re ss in g  m ix tu res.
3 . Incom plete equipment a t  the d isp o sa l of the keeper.
The keeper, i f  he is  not experienced , may th in k  ho can get h is  remedy 

from a sack. Ho might t r y  ev ery th in g  h is  f r ie n d , the banker, a d v ises , but 
n e ith e r  may suspect th a t  improvement of physica l co n d itio n  is  needed. Often 
improvement of physica l co n d itio n  i s  avoided because i t  ( l )  may be expensive, 
(2) may be im properly und erstood , and (3) may in te r ru p t play tem porarily .

With improved g ra sse s  a v a i la b le , and nearby such s o i ls  as th e  te r ra c e  
g ra v e ls  and sands of the B razos, Colorado, Red Pecos, and F r io , th e re  is  no 
reason  why an id ea l s o i l  co n d itio n  can not be provided fo r a green anywhere in  Texas.

I t  should be mentioned th a t  fairw ays can be g re a tly  improved by s k i l l f u l  
use o f a few t i l e  in  d e p re ss io n s .

Drainage R esu lts  in  A era tion
D rainage is  e s s e n t i a l  to the p roduction  of s a t i s f a c to ry  p u ttin g  su rfa ce s . 

Greens s o i ls  when b u i l t  up on a proper base perm it t ro u b le - f re e  maintenance 
fo r  y e a rs . Overwatering w ith  i t s  well-known tro u b le s  v i r tu a l ly  is  im possible 
v/here adequate d ra inage  is  b u i l t  in to  a green. F e r t i l i z e r s  a re  more e f fe c t iv e  
when the  s o i l  i s  open and porous. The ro o ts  p e n e tra te  deeper and the  p la n ts  
a re  h e a l th ie r  and more r e s i s t a n t  to d ise a se  organism s, g rubs, and fungus.
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Enemies of porous s o i l s  a re  f in e  tex tu red  m a te r ia ls  such ass
1. Clay
2. Very f in e  sand
3. Sewage sludge

D esirab le  m a te r ia ls  ares
1. Coarse sand or f in e  g rav e l 

. 2. Coarse organic  m ate ria l o f the sedge or reed type 3. T ile  d ra in s  
4« Over-head sp r in k le rs

We have named groups of s o i l s  th a t  make good greens foundation ; now we 
w il l  l i s t  them accord ing  to  th e  s o i l  survey according to  W. T, C a rte r  and 
E. H. Templin. P a re n th e t ic a l ly ,  choose fo r  your purpose a sandy s o i l  th a t 
i s  slow ly permeable or of good p e rm e ab ility ,

B lackland P r a i r i e s
L ew isv ille  c la y  or loam A ustin  sandy c lay  
C ata lp a  c lay  loam 
Kaufman c lay  loam 
B astrop  sand

Grand P r a i r i e
Denton c la y  
L ew isv ille  loam 
C ata lpa  c lay  loam 
B astrop  sandy loam

E ast Texas
Nacogdoches f in e  sandy loam 
Bowie f in e  sandy loam 
Raston f in e  sandy loam 
Yahola s i l t  loam 
M ille r  f in e  sandy loam 
Sawyer f in e  sandy loam

R o llin g  P la in s
M iles f in e  sandy loam
A bilene c lay  loam ( th i s  has a permeable subso il)
Foard f in e  sandy loam

High P la in s
A m arillo f in e  sandy loam 
P o r ta le s  f in e  sandy loam 
Lubbock fin e  sandy loam 
Pullman c lay  loam



Rio Grande P la in
W illacy f in e  sandy loam 
Duval F ine sandy loam 
Laredo s i l t  loam 
Laredo f in e  sandy loam 
Runge f in e  sandy loam

Gulf Coast P r a i r i e  
G alveston sand 
Acadia f in e  sandy loam 
Hockley f in e  sandy loam 
Lake C harles c lay

West C ross Timbers (deep, medium te x tu re d , permeable) 
W olf's  peach s o i l  
W indthorst f in e  sandy loam

R eferences:
Texas A grie . 
Texas A grie. 
Texas A grie . 
Texas A grie .

Exp. S ta . P rogress Report #522 
Exp. S ta . B u lle t in  #549 
Exp. S ta . B u lle t in  #596 
Exp. S ta . B u lle t in  Arc. #102
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SOIL AND FERTILIZER CHEMISTRY
Thomas C, Longnecker, Senior S o il S c ie n t is t  

Texas S ta te  Research Foundation 
Renner, Texas

S o il and F e r t i l i z e r  Chem istry is  q u ite  a su b je c t and one which i t  i s  
im possib le  to do ju s t i c e  to  in  an hour or two hours fo r  th a t  m atte r. There 
have been severa l books w r i t te n  about the su b jec t and they s t i l l  haven’t  r e a l ly  
covered i t  y e t .  So about a l l  you can do is  h i t  the  high sp o ts .

F i r s t  of a l l  we have broken down the m ineral n u tr ie n ts  which a re  req u ired  
by p la n ts  and when I speak of p la n ts  th a t includes the  tu r f  g ra sse s  which we 
a re  d e a lin g  w ith , in to  prim ary and secondary n u t r i e n ts .  The prim ary ones a re  
those needed in  g r e a te s t  amounts by p la n ts  and those vdiich we custom arily  
apply  in  commercial f e r t i l i s e r .  The secondary ones which we w il l  ge t to  a 
l i t t l e  l a t e r  a re  those which a re  not needed in  such g re a t q u a n t i t ie s  by p la n ts  
but which a re  ju s t  as e s s e n t ia l  for p la n t  growth and p la n t growth cannot go 
on w ithout them. There a re  o th o r names g iven  to these  th a t  I c a l l  secondary 
f e r t i l i z e r  elem ents as th ey  a re  sometimes c a lle d  minor e lem ents, sometimes 
e s s e n t ia l  tra c e  e lem ents , but I th in k  the term  secondary is  b e s t .  There i s  no 
term  th a t  pu ts them in  t h e i r  p roper p lace  because they  a re  as im portant as the 
prim ary elem ents bu t we u s u a l ly ,  or in  the  p a s t a t  l e a s t ,  have not needed to 
apply them as wo have commercial f e r t i l i z e r s .  We’l l  take up th a t  a l i t t l e  l a t e r .

F i r s t  of a l l  I have a l i s t  he re  of the im portant f e r t i l i z e r  m a te ria ls  
which a re  used in  making commercial f e r t i l i z e r s .  This l i s t  I b e liev e  is  
thoroughly  in c lu s iv e  of any which might bo p laced  in  any commercial f e r t i l i z e r  
and some more than  o th e rs , so l e t  u s b r ie f ly  go down th a t l i s t  th ere  to g e t 
a speaking acquaintance of each one of th o se . F i r s t  one th e re  i s  anhydrous 
ammonia. That p a r t ic u la r  product i s  r e l a t iv e ly  now. I t ' s  been known fo r 
q u i te  some tim e. I t  i s  a base product fo r most of the  sy n th e tic  n itro g en  
in d u s try , bu t as a source of n itro g e n  on crops i t  is  only in  th e  l a s t  few 
years been used to any e x te n t .  On g o l f  courses I d o n 't  know whether i t  w il l  
have any p r a c t ic a l  a p p lic a tio n  or n o t. I t  has to  be app lied  as a l iq u id .
I do n ’t  know o f any occasion  whore i t  has been u sed . I f  you had proper con
ta in e r s  in  which to co n ta in  i t  i t  m ig it bo s a t i s f a c to r y .  I t  has to  be shipped 
in  tank c a r s . I t  has to be s to re d  under sp e c ia l co n d itio n s  so I th in k  as f a r  
as g o lf  courses a re  concerned and o ther t u r f  a reas we can fo rg e t i t ,  a t  le a s t  
fo r the p re se n t.

U rea, th e  second one l i s t e d ,  4 b'/onitro g e n . Well maybe f i r s t  of a l l  I 
should ex p la in  th a t  ta b le  befo re  going any fu r th e r .  In th e  second column I 
have noted th e  e f f e c t  on s o i l  r e a c tio n . By th a t  I mean simply whether i t  w ill  
a f f e c t  th e  s o i l  a c id i ty  one way or another and i f  i t  is  l i s t e d  as acid  th a t 
means th a t  th i s  p a r t ic u la r  m a te ria l w il l  r e s u l t  in  th e  s o i l  becoming more acid  
I f  i t  is  l i s t e d  as a lk a lin e  why i t  w il l  be th e  re v e rse  of t h a t .  I t  w il l  make 
the s o i l  more a lk a l in e .  There a re  varying degrees of t h a t ,  some of these  
m a te r ia ls  have a pronounced e f f e c t  on th e  a c id i ty  or the  a lk a l in i ty  of th e  
a o i l ,  w hile o th e rs  have very l i t t l e  or no e f f e c t  on s o i l  re a c tio n .
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Ammonium su lphate  w i l l  tend to  make th e  s o i l  more a c id  because th e  a c id  
p a r t  o f the f e r t i l i z e r  is  not used by th e  p la n t .  The n i t r a t e  p a r t  of sodium 
n i t r a t e  i s  used leav in g  the sodium which is  th e  a lk a lin e  p a r t and then the so il  
becomes more a lk a l in e .  This change i s  no t g re a t  and u n le ss  used over a long 
period  of time would no t be d e trim en ta l I don’t  b e lie v e .

Ammonium phosphate , is  one in  which both p a r t s ,  th e  ammonium and the 
phosphate a re  used fo r  p la n t grow th. One can see from th e  phosphate ch a rt 
down below th a t  i t  co n ta in s  about 48$ a v a ila b le  phosphate as w ell as 11$ 
n itro g e n . I t  i s  used to  some e x te n t but not g e n e ra lly  in  com plete f e r t i l i z e r .

Now wo g e t in to  th e  organic m a te r ia l which must be broken down by b a c te r
i a l  a c tio n  in  the s o i l  before  they  a re  a v a i la b le . Dried Blood is  th e  f i r s t  
and only a lim ite d  supply of t h i s  m a te ria l is  a v a i la b le . I t  is  no t g e n e ra lly  
used as i t  is  no t in  g ro a t demand.

Animal tankage is  th e  most u n iv e rs a l ly  used of the  organic m a te ria ls  as 
a source of n i tro g e n . C otton seed meal has been used to some ex te n t but th e  
p r ic e  has r i s e n  so th a t  i t  is  now now used much in  the  f e r t i l i z e r  in d u stry .
F ish  sc ra p , a c t iv a te d  sludge—you probably  know a c t iv a te d  sludge b e t t e r  under 
the  name of m ilo rg an ite  a t  l e a s t  i f  you have been acquain ted  w ith  0. J .  Noer 
very long you w il l  soon g e t acquainted  w ith  m ilo rg a n ite , steamed bone, tobacco 
stem , garbage tankage, and a l l  those o th ers  a re  some which a re  used occasion
a l l y  but they a re  a v a ila b le  in  such sm all q u a n t i t ie s  th a t  you w il l  very  seldom 
come in  c o n ta c t w ith them. They are  not th e  standard  source o f n itro g e n  f e r t i l i z e r s .

Now the phosphate f e r t i l i z e r s —th e  f i r s t  one, superphosphate, i s  the one 
which i s  most u n iv e rs a l ly  used as a source of phosphate. I t  v a r ie s  depending 
on the source and the  amount of rock phosphate in  th e  raw m a te r ia ls  used in  
i t s  p re p a ra tio n . The percen tage  w il l  vary  from about 16 to  20$. I t  i s  p re 
pared by t r e a t in g  rock  phosphate w ith  su lp h u ric  a c id . Superphosphate is  a 
m ixture o f tr ic a lc iu m , d ica lc iu m , and monacalcium phosphates p lus calcium  
su lp h a te . The s ig n if ic a n c e  of th i s  is  th a t  in s te ad  o f p u ttin g  on one s a l t  
you a re  applying a number of s a l t s .  I t  may be two, i t  may be th re e  or i t  may 
be more. So the main th in g  to  co n sid e r th e re  i s  the f a c t  th a t th e re  is  some 
calcium  su lp h a te  in  i t .  On ac id  s o i l s  i t  v/ould be d e s ira b le  to have the  c a l 
cium su lp h a te  p re sen t since  on acid s o i l s  th a t  a re  s u ffe r in g  from d e f ic ie n c ie s  
of calcium  i t  would help  c o r re c t  th i s  d e f ic ie n c y . On s o i ls  which a re  s u f f e r 
ing from d e f ic ie n c ie s  of su lphu r the su lphate  is  d e s ira b le  in  c o rre c tin g  th is  
c o n d itio n . Thus s u lfu r  and calcium  as w ell as phosphate a re  be ing  app lied  
when superphosphate is  u sed . The o th er phosphate m a te r ia ls  in  th i s  l i s t  a re  
no t too  common. Basic s lag  is  not very w ell known in  th i s  country . In Europe 
e s p e c ia l ly  in  Germany, thqy make very g re a t u se  of b asic  s la g , p r in c ip a l ly  
because b a s ic  s lag  i s  a by-product of th e  s t e e l  in d u stry . I t  i s  th e  s lag  th a t  
i s  taken  out when they process iro n . In t h i s  country  our iro n  ore is  so low 
in  phosphorus th a t  the b a s ic  s lag  d o esn ’t  co n ta in  a very  h igh  percentage o f 
phosphate . In  Europe th e  iro n  o res a re  h igher in  phosphate so as a  r e s u l t  the 
b a s ic  s la g  is  r e l a t iv e ly  h igh  in  phosphate and r e l a t iv e ly  v a lu ab le . But here 
we d o n 't  g e t  much of i t .  Before the war th e re  was some shipped in , but not 
enough to  be im portan t.
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C o llo id a l phosphate i s  something which i s  becoming advocated to some ex
te n t .  I have come ac ro ss  a number of cases  where i t  has been recommended, not 
on g o l f  courses b u t on farm land* I could go in to  th e  d e t a i l s  of i t ,  where 
they g e t i t  and so f o r th ,  but I d o n ’t  th in k  i t  is  w orthw hile. One th in g  I 
w il l  say about i t  i s  th a t  I don’t  b e liev e  th ere  is  very  many cases where i t  
would be worthwhile to use c o l lo id a l  phosphate. I w i l l  q u a lify  th a t  by saying 
I have only been in  Texas a l i t t l e  le s s  than a year now and so I am not too 
fa m il ia r  w ith  th e  s o i l s  down h e re .

T reble superphosphate i s  th e  same th ing  as superphosphate except in s tead  
o f u s in g  su lp h u ric  ac id  to t r e a t  the rock  phosphate they use phosphoric ac id  
which n a tu r a l ly  in c rea se s  the con ten t of the phosphate . I t ’s eq u a lly  as good 
from the  s tan d p o in t of a supply o f  phosphate as th e  superphosphate b u t I th in k  
you w i l l  f in d  th e re  is  very l i t t l e  o f i t  on th e  market now. The main advant
age of t r e b le  superphosphate is  th a t  you got a t  l e a s t  tw ice as much phosphate 
in  a ton , which means le s s  handling and i t  i s  u s u a l ly  cheaper per u n i t  of 
phosphate because of f re ig h t r a t e s .

These l a s t  few down h e ro , 3teamed bone, c o tto n  seed meal, and these  o thers  
a re  simply organic sources of phosphate p r im a rily  used for th e i r  n itro g e n  con
te n t  b u t they do have a l i t t l e  phosphate in  them.

In potash f e r t i l i z e r s  we don’t  have the many d i f f e r e n t  sources th a t  we do 
in  the o th e rs . I have th ree  l i s t e d  h e re . Perhaps th e re  a re  o th e rs , but th ese  
a re  about the only ones g e n e ra lly  a v a i la b le .  Potassium  c lo r id e  is  th e  most 
commonly used one in  making up commercial f e r t i l i z e r s .  Potassium  su lphate  be
fo re  the  war was used to  q u ite  an e x te n t. I t  was imported from Germany.
Another one of those  s a l t s  which Germany exported b u t now we g e t very l i t t l e  
i f  any of is  K an it. K anit is  a m ixture of Potash s a l t s  and I don’t  b e lie v e  
we w i l l  f in d  th a t much in  th e  f e r t i l i z e r  tr a d e  now.

The secondary f e r t i l i z e r  e lem ents— I have a lrea d y  made some comment con
cern ing  th ose . They a re  ju s t  as im portant as th e  prim ary elem ents bu t most of 
our s o i l s  u s u a lly  have an adequate supply of them. I t  is  only in  sp e c ia l cases 
th a t  wo need to apply  those  secondary f e r t i l i z e r  elem ents—manganese, calcium , 
magnesium, iro n , boron , z in c , copper, and su lp h u r. In some s o i ls  i t  is  nec
e ssa ry  to apply one, maybe two o f them, in  o th er s o i ls  you might need a l l  of 
them. However, we are f in d in g , e sp e c ia l ly  in th e  to p s o i ls  th a t  in  th e  o ld e r 
a g r ic u l tu ra l  a reas  as farm ing con tinues over a longer period  of time th a t  
those m inorals a re  g ra d u a lly  taken up from the  s o i l  and th ere  i s  not enough 
l e f t  to supply the neods of th o  p la n t ,  I would th e re fo re  hazard a guess th a t  
w ith in  the  next few y ears  wo are  going to hear more and see more of those  
secondary f e r t i l i z e r  elem ents in  th o  f e r t i l i z e r  tra d o  and be ing  ap p lied  on a l l  
o f our crop land . On t u r f ,  p r in c ip a l ly  fairw ays or o th er a reas  where tho 
c lip p in g s  are  not removed i t  probably wouldn’t  be such a problem because any
th in g  which is  onco in  th a t  s o i l  i s  sim ply taken  up by tho g ra ss  in to  i t s  
loaves or i t s  ro o ts  and i f  those c lip p in g s  a re  no t removed those leaves and 
those ro o ts  re v e r t  back to th e  s o i l  and you have taken noth ing  away. However, 
on greens where tho  c lip p in g s  aro  removed, i t  i s  a d i f f e r e n t  problem and I 
th in k  th a t  th e re  i s  a p o s s ib i l i ty ,  a s tro ng  p o s s ib i l i t y  th a t  some of our s o i ls  
may bo su ffe r in g  from a lack  of th ese  secondary f e r t i l i z e r  elem ents. This is  
more l ik e ly  to  occur on the ca lcareou s s o i l s  o f which th e re  aro qu ite  a number
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in  Texas. The one I am most fa m ilia r  w ith  as f a r  down here is  th e  Blackland 
P r a i r ie s  and the Grand P r a i r ie s  and on the B asis o f the f e r t i l i z e r  re sea rch
which wo have done th is  year we th in k  th a t th ere  i s  a strong  p o s s ib i l i ty  th a t
some of th ese  or mayho a l l  o f these  may bo la c k in g . However, th a t  is  something 
which only more re se a rc h  w il l  give us the answer.

I have a s l id e  which I th in k  w il l  i l l u s t r a t e  the e f fe c t  o f s o i l  re a c tio n  
on a l l  of th ese  prim ary and secondary elem ents on the s o i l .  This c h a rt has 
the l in e s  on i t  to in d ic a te  the pH or the degree o f  pH a c id i ty .  The pH may
vary a l l  th e  way from zero to  14 but in  very few o f your s o i ls  do we find
those extreme ran ges . In most of our s o ils  we w il l  f in d  our pH varying from 
about 4 or 5 to about 10 or 11.

This l in e  r ig h t  here  in d ic a te s  th e  degree o f  a lk a l in i ty .  You can see th a t  
i t  i s n ’t  a s t r a ig h t  l in e  bu t a curve. The w ider th ese  bands become th e  g re a te r  
the degree of a c id i ty  or a lk a l in i ty .  At pH 9.0 th e  a lk a l in i ty  is  te n  times 
what i t  i s  a t  e ig h t and so on up the  same th in g  on th e  opposite  s id e . The 
a c id i ty  a t  5 is  ton times what i t  i s  a t  6 , a pH of 4 i s  ten  times what i t  is  
a t  5, so on a th o o r i t i c a l  b a s is  th a t would in d ic a te  th a t  you should apply p er
haps to n  times as much lime to change the  pH one degree based on 6 down to 5 
as you would 7 to 6 but a c tu a l ly  i t  doesn’t  work out q u ite  th a t way, but a 
la rg e r  q u a n tity  i s  re q u ire d . How does a l l  th is  a lk a l in i ty  and a c id i ty  e f f e c t  
p la n t growth? F i r s t  of a l l  they have a d i r e c t  e f f e c t  on th e  a v a i la b i l i ty  o f 
p la n t  n u t r io n ts .  The l i n e  th a t  is  po tash  i s  f a i r l y  w ell av a ila b le  up to a pH 
of 8 thus th e  a c id i ty  or a lk a l in i ty  doesn’ t  e f f e c t  th e  a v a i l a b i l i t y  of potash 
too much in  th e  s o i l .  With n i t r a t e  the l in e  becomes veiy  narrow a t a pH of 
about 4 .5 . This i s  an in d ir e c t  e f f e c t  alm ost e n t i r e ly  because n i t r a to s  a re  
not produced a t  t h i s  low pH. N itra te s  are produced by the a c t io n  o f b a c te r ia  
on organic m atte r and ammonia f e r t i l i z e r  and th ese  n i t r a t e  producing b a c te r ia  
a re  no t a c t iv e  below a pH of 4 .8 . Because of t h i s  very l i t t l e  response may 
r e s u l t  from a p p lic a tio n s  of ammonia f e r t i l i z e r s  i f  the  s o i l  i s  s tro n g ly  a c id .
I t  is  only when you g e t the pH up to  about 6 th a t these b a c te r ia  become a c tiv e  
enough to produce q u ite  a la rg e  supply of n i t r a t e  for use by th e  p la n ts  
because the  organic  m a te r ia ls  which supply th is  n itro g e n  a re  no t broken down 
a t  lower pH v a lu es . On s tro n g ly  acid s o i ls  n itro g e n  should be su pp lied , in  
th e  form of sodium n i t r a t e  or calcium  n i t r a t e .  Magnesium is  not a ffe c te d  
g r e a t ly  by the s o i l  pH. I t ’ s merely a q u estio n  of whether i t  i<? in  th e  s o i l  
or n o t . I f  i t  is  p re sen t in  th e  so i l  to begin w ith the s o i l  pH w ill u s u a l ly  
have l i t t l e  e f f e c t  on i t s  a b so rp tio n  by p lain ts.

On the  calcium —you can see the calcium  lin o  here becomes la rg e r  as we 
go ac ro ss  in d ic a tin g  th a t  more calcium  is  a v a i la b le  as we in crease  the pH. Thi 
i s  more or lo ss  in d i r e c t ,  because i f  a lo t  of calcium  is  p re sen t the calcium  
i t s e l f  would change th i s  pH and make i t  h ig h e r. With the phosphate, th is  
edging here  a t  pH 8 .0 , th a t  looks l ik e  f is h  bones in d ic a te s  an in te ra c t io n  
between calcium  and phosphate . At pH 5 .0  and below, aluminum and phosphate 
combine. Thore is  c o n sid e rab le  aluminum in  most s o i l s .  Most of our normal 
s o i l s  have an u n u su a lly  h igh  amount o f aluminum. But in  th e  pH range from 
5.0 to  8.0 none of th e  aluminum is  in so luble  form i t  i s  a l l  in  in so lu b le  
chemical compounds which do not e f f e c t  p la n t growth. However, when th e  pH 
drops below 5, p a r t  of th a t  aluminum comes in to  so lu tio n  ard i t  w i l l  tend to  
re a c t w ith  the phosphate and t i e  i t  up in  u n av a ilab le  form so th a t i t  i s  un
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a v a ila b le  to the p la n t .  So i f  you aro attem pting  to  grow g ra ss  under those 
co n d itio n s—f i r s t  of a l l  wo v/ouldn’ t  recommend th a t  you attem pt to grow g ra ss  
under such s tro n g ly  ac id  c o n d itio n s , wo would recommend th a t  you apply lime 
in  orger to  c o r re c t  th a t—hu t in  th e  meantime you should apply  f e r t i l i z e r s  
th a t  tho g ra ss  p la n ts  aro  ab le  to u t i l i z e .  I f  th e  usual farm superphosphate i s  
a p p lie d , a la rg e  p a r t  o f  i t  w ill he tio d  up hy th i s  so lub le  aluminum, however, 
you can go t around th a t to  a c e r ta in  ex ten t hy u s in g  the  organic phosphate.
Such m a te r ia ls  as tankage and co tto n  seed meal, must he broken down hy b a c te r ia  
b e fo re  they aro a v a ila b le  and as a r e s u l t  th is  breakdown oven though slow 
su p p lies  some phosphorus which the p la n t can use u n t i l  th i s  harmful degree of 
a c id i ty  i s  c o rre c te d .

Now we g e t on to  the upper end of i t  up here you can see the  calcium  in  
in te ra c t io n  wi. th  th e  phosphate and i t  is  ty in g  i t  up in  an u n av a ilab le  form.
And since  many of th e  Texas s o i l s  have a pH of 8.0 or above much o f th e  s o i l  
phosphate e x is t s  as u n a v a ila b le  calcium  phosphate. Very l i t t l e  o f tr i-c a lc iu m  
phosphate is  a v a i la b le  to p la n t s .  I f  under these co n d itio n s  you app ly  super
phosphate the same th in g  may happen, e s p e c ia l ly  i f  i t  had very much c lo r in e  
in  i t ,  because tho c lo r in e  which was in  th a t  o r ig in a l  rock phosphate causes 
i t  to  recombine in  i t s  o r ig in a l rock phosphate form which is  alm ost e n t i r e ly  u n a v a ila b le .

Iron  is  tho next one. 'When the pH drops below 5 the  same th in g  happens 
to  i t  as happens to the  aluminum. Large amounts of i t  w il l  come in to  so lu tio n  
i f  much is  p re sen t in  th e  s o i l  and iro n  in  la rg e  amounts is  to x ic  to p lan t 
grow th. So th a t i s  ano th er one of the  harm ful e f f e c ts  of t h i s  low a c id i ty .
Even though to x ic  to p la n t  growth in  high co n cen tra tio n s  iro n  is  req u ired  by 
p la n ts  f o r  growth. I t  is  one of th e  e s s e n t ia l  elem ents which a l l  p la n ts  r e 
q u ire . They must have i t  in  o rd e r to  produce c h lo ro p h y ll, the g reen  c o lo rin g  
m a tte r . And in  the pH range of 6 .0  to  8.0 enough of i t  i s  u s u a l ly  a v a ila b le  
to s a t i s f y  th e  needs o f most p la n ts .  When the  pH goes above 8.0  the iro n  
p o r c ip i ta te s  as an in so lu b le  compound ard p la n ts  su f fe r  from iro n  d e fic ie n c y .
On such s o i l s  i t  w i l l  bo necessary  to apply iro n  in  the f e r t i l i z e r .  Manga
nese is  in  the  seme ca teg o ry  as th o  iro n . I t  is  req u ired  in  sm all q u a n t i t ie s  
fo r  p la n ts  to grow b u t when la rg o  q u a n t i t ie s  o f i t  a re  in  so luble  form in  the 
s o i l  i t  is  a lso  to x ic . So when tho  pH drops below 5 q u ite  la rge  amounts of 
so lu b le  manganese i s  p re se n t which i s  harmful to p la n t growth. I t  is  only 
in  th is  range (pH 6.0  -  8 .0) th a t  manganese is  a v a i la b le  in  d e s ira b le  quanti t i e s .

A ll o f th i s  d isc u ss io n  a p p lie s  to  normal m ineral s o i l s ,  but a lo t  o f our 
s o i ls  a re  not q u ite  normal or thqy may not have th ese  elem ents p re sen t to 
begin  w ith . Or i f  they  have been p re se n t, they may have been used up by 
constan t crop rem oval. Our recommendation would bo to  keep the s o i l  pH w ith in  
d e s ira b le  range of 6 to perhaps 7 .5 . I t  i s  in  th a t range th a t  the le a se  amount 
of in te ra c t io n  in  the f e r t i l i z e r  n u t r ie n ts  w il l  occur and a t  the same time tho 
a c id i ty  i t s e l f  i s  not harm ful. However, even though you do have the c o rre c t 
pH l e t  me rep ea t again  th a t  i t  may be necessary  to  apply one, or a l l ,  of those secondary elem ents.
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QUESTIONS AND ANSWERS
Q. What do you have to  say about ammonium n i t r a t e  a s  f a r  as explosive a b i l i t y  

is  concerned?
A. According to  the Chem istry o f  i t  I b e liev e  th a t  ammonium n i t r a t e  is  only 

supposed to be exp lo sive  when i t  i s  mixed w ith  some kind of an organic 
m a te r ia l . However, we have mixed pu lverized  sheep manure w ith i t  and 
had no d i f f i c u l t y .  Everyone seems to  be c a re fu l of i t  and a f ra id  of i t  
bu t nobody seems to be to o  c e r ta in  about i t  as y e t .  I do not b e liev e  you 
w il l  fin d  i t  in  any mixed commercial f e r t i l i z e r s  a t  a l l ,  p r im a rily  because 
of th is .  No, I would no t bo a f r a id ,  however I would use a l i t t l e  cau tion  
w ith  i t .  I wouldn’t  vant to s to re  i t  where i t  might g o t too warm, or be 
smoking around i t  or something l ik e  th a t .  You a re  a l l  aware of what 
might happen. Over in  Belgium you cou ldn’t  t a lk  any farmer in to  u s in g  
any kind of ammonium n i t r a t e  they wouldn’t  oven consider i t .  Ammonium 
n i t r a t e  when exposed to the a i r  p icks up m oisture ard tu rn s  t c  a p a s ty

m a te r ia l which w il l  no t go through a f e r t i l i z e r  sp read e r.
Q. What can I do about c h lo ro s is  on greens?
A. W ell, th a t  c h lo ro s is  which you f in d  on the a lk a lin e  s o i l s  might be due to  

d i f f e r e n t  c o n d itio n s . What I b e liev e  you moan is  whether you would change 
the a c id i ty .  You can do th a t  by u s in g  su lp h u r, which be ing  oxidized in  
th e  s o i l  w il l  produce su lp h u ric  ac id  which w il l  low er th e  pH. Where you 
have these  s o i l s  which have la rg e  q u a n t i t ie s  o f calcium  carbonate i t  w il l  
take a lo t of su lphu r to  make much change. Iron  i s  the n u t r ie n t  u s u a l ly  
la ck in g  on a lk a lin e  s o i l s  and a d d itio n  of iro n  su lphate  w il l  c o r re c t  t h i s .

Q. Which is  th e  most im portan t p la n t n u tr ie n t?
A. Why I d o n ’t  th in k  you can say any of them a re  most im portant o r th a t any 

of them a re  le a s t  im portan t. I t  would depend e n t i r e ly  on the  s o i l  on whicl 
you were try in g  to grow g ra s s . I f  one of them is ab sen t or is  not p resen t 
in  s u f f ic ie n t  q u a n t i t ie s  i t  would be th e  most im portant one. However, 
n itro g e n  is  th e  one from which we ge t the most response because i f  enough 
o th er p la n t foods are  p re s e n t,  n itro g e n  w il l  g ive  wonderful response .
I t  i s  the one which causes green co lo rin g  and a lo t  off growth.

Q. What could I do to improve poor fa irw ay  tu r f ?
A. Could you make the g ra ss  grow on th a t side  h i l l ?  W ell, based on the  r e 

sponse which wo had th ere  l a s t  summer I would th in k  i t  would. A pplica
t io n s  of 500 to 1000 pounds of ammonium s u lf a te  per acre  c e r ta in ly  made 
the Bermuda g rass  grow and became good t u r f  in  one season.

Q* What i s  th e  ben t pH range for greens?
A. I th in k  they would f i t  in to  th a t  d e s ira b le  range which I in d ic a te d , some

where about a pH of 6 to 7. Bents w il l  grow a t a  lower pH, but I th in k  
they  w il l  p robably  do b e t to r  i f  they r a is e  i t  to a t  l e a s t  6 o r 6,5» I f  
I had 6 .0  I wouldn’t  r a i s e  i t  any h ig h e r.
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PRACTICAL ASPECTS OP FERTILIZING LAMS AND FAIRWAYS
Robert C. Dunning, Agronomist 
Southwest T urfing  Company, In c .

T u lsa , Oklahoma

A g re a t d ea l of th e  in fo rm ation  in  regard  to th e  use of f e r t i l i z e r  in  the 
Southwest fo r tu r f  g ra sse s  was gained du rin g  th e  w ar, when i t  became necessary  
to  e s ta b l is h  many thousands o f acres of t u r f  a t  Army in s ta l l a t io n s  for in te n 
s ive  use  fo r  a irp la n e  t r a f f i c  and f o r  wind and w ater e ro s io n . The tremendous 
range in  c lim a tic  co n d itio n s  v/ith an average r a i n f a l l  variance  from e ig h t in 
ches or le s s  to h ig h e r than s ix ty  inches in  L ouisiana and r a i n f a l l  of near 
th i s  g re a t  in  Texas, w ith  growing seasons varying from a few months in  leng th  
to  v i r t u a l ly  year around growth and e le v a tio n s  from sea lev e l to over nine 
thousand f e e t  and many g eo lo g ica l form ations, i t  i s  n a tu ra l to f in d  g ro a t 
v a r ia t io n s  in  s o i l s  not only as to  p h y s ic a l c h a r a c te r i s t ic s ,  b u t as to  f e r t i l 
ity*  pH, s a l t s  c o n c e n tra tio n s , and o th e r chemical p ro p e rtie s}  th e re fo re , i t  
should be understood th a t  p a r ts  o f the in form ation which follow s i s  o f a 
genera l n a tu re  and a g ro a t many fa c to r s  must bo considered befo re  being applied 
to  a sp e c if ic  a re a .

Those charged v/ith the estab lishm en t of t u r f  during t h i s  period  found tha" 
th e re  was l i t t l e  o r no co n cre te  d a ta  th a t  could be app lied  fo r  estab lishm ent 
and m aintenance program s. In  most c a se s , th is  was due to  lack  of tu r f  r e 
sea rch , however, in  some cases grad ing  and m anipulation  c re a ted  a so il  con
g lom erate .

Due to th e  extrem e need fo r  tu r f  and the lim ite d  time fo r  e s tab lish m en t, 
a standard  r a t e  of from 40 to 60 pounds of n itro g en  from a grade 10-6-4 in 
organic f e r t i l i z e r ,  or s im ila r  g rad e , was s e t up fo r  a l l  now p la n tin g s , 
o rganics were not a v a i la b le .

In some c a se s , the s p e c if ic a t io n s  ca rry in g  what was thought to be high 
r a te s  of n itro g e n , were se v e re ly  c r i t i c i z e d .  As ra p id ly  as p o s s ib le , w ith  
lim ite d  p e rso n n e l, s o i l  samples wore taken  fa r  a n a ly s is  as a n a ly tic a l  r e s u l t s  
would h e lp  determ ine needed p la n t  n u t r ie n ts ,  w ith th e  exception  of n itro g e n .
In  no p lace  were tra c e  elem ents found d e f ic ie n t ,  v/ith the excep tion  of Iro n , 
which was shown by the C h lo ro tic  co n d itio n  in  S t .  Augustin® g ra ss  around San 
Antonio and the a i rd ic  s o i l s  of th e  Rio Grande V alley . C h lo rosis was a lso  
n o ticed  in  s o i l s  of h igh  calcium  con ten t in  th e  Great P la in s  a re a  of Texas and Oklahoma.

W allace M ille r , used a complete f e r t i l i z e r  fo r  th e  estab lishm ent of 
n a tiv e  g ra sse s  a t  Woodward Army A ir f ie ld ,  Woodward, Oklahoma, th a t was made 
p o ss ib le  by moving sand dunes from th e  n o rth  p a r t  o f  th e  f i e l d  to the south  
s i d e .  F e r t i l i z e r  had not been used before  in  th is  reg ion  fo r g rasses  as i t  
was thought th a t  f e r t i l i z e r  on n a tiv e  g ra sse s  was not needed, the r e s u l t s  were 
very good. L a te r , the Bureau of P la n t In d u s try  in  t h e i r  f i r e  p reven tio n  pro
gram tre a te d  squares a t  th e  Great P la in s  Experim ental S ta tio n , Woodward, 
Oklahoma, w ith  a m ixture of Ammonia and Phosphate. These f i r e  p reven tion  t e s t  
were no t su cc essfu l a lthough they did p reven t bu rn ing  of th e  g ra s s , but i t  was
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found th a t  a l ig h t  dow would remove the chem ical from the fo lia g e  which p rev - 
ontod la s t in g  q u a l i t i e s  to the experim ent. The r a te s  o f the chemical app lied  
fo r f i r e  p rev en tio n  wore h igher than was o rd in a r i ly  used for f e r t i l i z a t i o n .  
This work was done in  the  f a l l  of 1943 and in  the sp rin g  of 1944, the r e s u l t s  
on th e  t re a te d  a re a s  in  regard  to  increased  fo lia g e  and d e n s ity  from the 
p la n t  n u t r ie n ts  fu rn ish ed , wore u n b e lie v ab le . P r io r  to t h i s ,  Gordon Jones and 
o th ers  were e s ta b lis h in g  to s t  p lo ts  a t  numerous a i r f i e l d s  throughout the 
Southw estern D iv is io n  ga in ing  a d d itio n a l d a ta  on th e  need of n itro g en  -  phos
phorus -  potassium , and iro n  and o th e r tra ce  elem ents, g iv ing  fu r th e r  informa
t io n  on need o f in creased  r a te s  of n itro g e n .

In the meantime, Howard G oldthw aite had e s ta b lish e d  an e x c e lle n t tu r f  
by the sp rigg in g  method and by th e  use of a v e g e ta tiv e  mulch a t  Matagorda 
Island  and P en in su la  on pure m arine sand by the  use of a complete f e r t i l i z e r  
and a lso  organic  n itro g e n  on some a re a s . Howard l a t e r  seeded the Galveston 
Army A ir f ie ld ,  which was co n stru c ted  by h y d rau lic  f i l l  of Marino sand pumped 
from the bay, w ith  h u lled  Bermuda g rass  seed. I b e lie v e  th a t ho used 120 
pounds of n itro g en  per ac re  of a grade 10-6-4 ino rgan ic  f e r t i l i z e r  and in  
some a reas more. I am su re  ho used a l l  the f e r t i l i z e r  th a t  he could g e t .  
Complete coverage of t u r f  was obtained in  le s s  than a y e a r .

There l a t e r  aroso  the q u e stio n  on whether f e r t i l i z e r  was needed in  the 
B lackland a rea  a t  Ashburn General H ospita l a t  McKinney, Texas, even though 
good r e s u l t s  had been ob tained  w ith  the use of f e r t i l i z e r  on the  B lackland 
p r a i r i e  s o i ls  of th e  Houston-W ilson group. I t  was rep o rted  th a t  f e r t i l i z e r  
had boon used in  C o llin  County on Bermuda g ra ss  w ithout r e s u l t s ,  consequently , 
f e r t i l i z e r  to s t  p lo ts  were e s ta b lish e d  a t  Ashburn in  May and June of 1945,

There were over 100 p lo ts  s t a r t in g  a t  20 pounds of n itro g en  per acre  and 
ranging to 600-900 and 1200 pounds of n itro g e n  p e r a c re . A ll t e s t s  gave c o lo r 
even in c lud in g  20 pounds of n itro g e n  per ac re ; however, th e re  was very l i t t l e  
in c rea se  of t u r f  d e n s i ty  u n t i l  80 pounds of n itro g e n  was reached . Probably 
the most p ra c t ic a l  r a t e  fo r one a p p lic a tio n  of f e r t i l i z e r  per year was 200 
pounds of n itro g e n  per acre  in  th i s  p a r t ic u la r  s o i l ,  however, r e s u l t s  wero gooci 
from 120 to  160 pounds of n itro g e n  pe r  acre  and th e re  was a sm all amount 
c a rry -o v e r in  regard  to incroaso  in  c o lo r ard growth th e  next y e a r .

I t  was then decided to e s ta b l is h  a to s t  p lo t  to end a l l  con trov ersy , as 
to  whether th e re  could bo any p a r t ic u la r  damage done to  e s ta b l is h  Bermuda 
g rass  w ith  exceedingly  h igh r a te s  of f e r t i l i z e r  on t h i s  p a r t ic u la r  s o i l  typo . 
43,560 pounds of grade 5-10-5 f e r t i l i z e r  per acre  or 1 pound of f e r t i l i z e r  
per square fo o t or 2,178 pounds of n itro g en  per acre  was ap p lied , none of the 
p lo ts  wore w atered a f t e r  a p p lic a tio n  of f e r t i l i z e r  and some were applied  when th e re  was dow on th e  g ra s s .

During the  drought th a t  follow ed in  the exceedingly  heavy f e r t i l i z e d  
to s t  p lo t s ,  the g ra ss  showed some tendency to  w il t  and probably  duo to the 
la rg o  q u a n tity  of unromovod c lip p in g s , th inned out very  l i t t l e  from i t s  o r ig 
in a l in c rea se  in  d e n s ity ; however, th is  appearance qu ick ly  d isappeared  with 
r a i n f a l l .  A ll p lo ts  wore more drought r e s i s t a n t ,  re ta in e d  co lo r and d e n s ity  
than the  u n f e r t i l i z e d  check p lo ts .  The r e s u l t s  of th e  f e r t i l i z a t i o n  on the  
t e s t  p lo ts  rec e iv in g  low r a te s  of n itro g en  d isappeared  d u rin g  the  f i r s t  summer.
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In the f a l l  of 1947, th e  only t e s t  p lo t  l e f t  th a t  showed evidence of c o lo r  
from f e r t i l i z a t i o n  was th e  one g iven  th e  exceedingly  heavy ra te*  A ll p lo ts  
s t a r t in g  a t  300 pounds of n itro g e n  per acre  showed in c rea se  in  d e n s ity  over 
the u n f e r t i l i z e d  check p lo t s ,  hu t had much le s s  d e n s ity  than they had a t  the 
end of th e  f i r s t  y e a r . I t  was l a t e r  determ ined th a t  the h ig h est r a te s  of 
f e r t i l i z e r ,  ap p lied  in  C o llin  County in  prev ious f e r t i l i z e r  t e s t  on Bermuda 
g ra ss  were 20 pounds of n itro g e n  p e r acre  or e x a c tly  th e  same amount of n i t r o 
gen of our low est t e s t  p lo t .

The e x is t in g  t u r f  a t  Ashhurn General H osp ita l b e fo re  g en e ra l f e r t i l i z a t 
ion was very poor, much of the to p s o i l  had been removed in  the b u ild in g  a rea  
and the a re a  on which the g o lf  course was b u i l t  had been su b jec t to e ro sio n . 
There was one area of u n d istu rb ed  Bermuda and B uffa lo  g ra ss  tu r f  which was 
in fe s te d  w ith Japanese c lo v e r  and Black Medic, p a r ts  of th is  a re a  were so bad ly  
in fe s te d  th a t  very l i t t l e  of the Borrauda and B uffa lo  g ra ss  was l e f t .  The 
h o s p ita l  grounds wore f e r t i l i z e d  w ith  1,100 pounds of Sodium N itra te  per acre  
and on th e  u n d is tu rb ed  tu rfe d  a re a s ,  the f e r t i l i z e r  was app lied  e a r ly  in  the 
morning when th e re  was a dew on the v e g e ta tio n . The r e s u l t s  of th e  genera l 
f e r t i l i z a t i o n  were very good and complete e ra d ic a tio n  was accomplished of the 
Black Medic and Japanese c lover and w ith in  a month the  th in  t u r f  had improved 
in  d e n s i ty . A second a p p lic a tio n  of 700 pounds of Sodium N itra te  was app lied  
s ix  weeks l a t e r  and I do not b e lie v e  th a t  I have ever seen a more b e a u tifu l  
t u r f  than  e x is te d  on the u n d is tu rb ed  a re a . The to ta l  n itro g e n  app lied  in  the 
two a p p lic a tio n s  was approxim ately  250 pounds per a c re .

I do want to p o in t ou t th a t  good r e s u l t s  can be had by f e r t i l i z a t i o n  any 
p lace  in  th e  southw est and so f a r  west as g ra ss  grows. Those o f  you who are 
fo r tu n a te  to  be in  th e  Bermuda g ra ss  a re a , have the  most su ita b le  of a l l  the 
p re se n t day w idely  used t u r f  g ra s se s  fo r fa irw ays and te e s .  I t ’s dense f o l i 
age, deep g reen  c o lo r ,  rap id  recovery  from in ju ry  makes i t  the most s u ita b le  
of a l l  g ra s se s . In f a c t ,  Herb G ra ff is  re c e n tly  named good Bermuda g ra ss  t u r f  
as one of th e  reason s fo r  su p e rio r  g o lf  being  played in  Texas, and the d ev e l
opment of your o u ts tan d in g  p la y e rs . Bermuda g ra s s  however, has i t fs l im i t 
a t io n s ,  i t  does not do w ell in  shady a reas and w ill no t grow a t  a l l  in  deep 
shade where the  s o i l  i s  in fe s te d  w ith ro o ts  of t r e e s  and shrubbery . I t  i s  a 
ravenous feeder of n itro g e n , i t  goe3 dormant and o f f  co lo r in the  w in te r  o f 
co u rse , needs i r r ig a t i o n  in  th e  w estern  p a r t  of th e  s t a t e  as w ell a s fairw ays 
elsew here and is  su b je c t to dry  w in te r k i l l ,  or d e s ic c a tio n  however, t h i s  can 
be m a te r ia l ly  reduced by keep ing  the s o i l  m oist in  th e  w in te r .

Bermuda w il l  grow in  alm ost any type of s o i l ,  but i f  one were c o n s tru c t
ing  a lawn i t  would be d e s ir a b le  to  have a f r i a b le  s o i l  of a loamy n a tu re  w ith  
enough p o ro s ity  of s u f f ic ie n t  s iz e  space to  allow the  ab so rp tio n  of m oisture  
and c o n ta in in g  15 to  30 per cen t organic m atter by volume# A good source o f  organic  m atte r i s  P ea t or P ea t moss.

S o ils  should be te s te d  fo r s o i l  r e a c tio n  by a dependable quick t e s t  and 
the  use of lime should be based on s o i l  re a c tio n  or whether or not th e  s o i l  is  
a c id , expressed  as pH. Borrauda g ra ss  i s  to le ra n t  to both a c id i ty  and a lk a l in 
i t y ,  however, Bermuda in  some cases responds to  lim e. I f  th e  pH of the  s o i l  
i s  5#2 to  5 .7  i t  would be w ell to  e s ta b l is h  t e s t  p lo ts  to determ ine the  need of lim o .
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I f  pH o f s o i l s  arex
pH S o ils Ground Limestone Pound.s per acre

5 .2  -  5 .7 Sandy
Loam)
Clay)

Ground Limestone

Ground Limestone 3000 I t s .
2000 Its .

5.7 -  6.2 Sandy
Loam)
Clay) Ground Limestone

Ground Limestone 1000 15s.

1500 15s.
50 15s. per 1000 square f e e t  i s  approxim ately  e q u iv a len t to
2000 pounds p e r a c re .
A fte r  a survey is  made in  reg ard  to s o i l  ty pe , d ra in a g e , the nearness of 

la rg e  rock  to th e  su rface  and o ther fa c to rs  th a t  might impede growth, i t  w il l  
be found th a t  n itro g e n  i s  the major l im it in g  f a c to r  in  estab lishm en t and main
tenance of Bermuda g ra ss  in  open a re a s . However, s o i ls  should be te s te d  fo r  
phosphoric ac id  and potash  and i f  found d e f ic ie n t  these  n u tr ie n ts  should be 
added. In t e s t  p lo ts  e s ta b lish e d  throughout th e  southwest acid  phosphate 
never gave as s a t i s f a c to r y  r e s u l t s  as 80 pounds of n itro g e n .

For e s ta b lish e d  g ra sse s  100 pounds of a v a ila b le  phosphoric acid to the 
ac re  is  u s u a l ly  s u f f i c ie n t .  I f  g ra ss  i s  to be e s ta b lish e d  fo r  lawns by seed
in g , i t  i s  u s u a lly  w ell to use  from 400 to 600 pounds o f  20$ grade superphos
phate  per acre  or from 10 to  15 pounds per 1000 square f e e t  where th e re  i s  
100 pounds of a v a i la b le  Pr,05 p e r a c re . Where sp rig g in g  is  to be accom plished, 
200 pounds of superphosphate may be applied  per acre  where th e re  is  100 pounds 
o f a v a ila b le  phosphoric ac id  in  the s o i l ,  t h i s  w il l  a id  in  ro o t development; 
however, sp lend id  r e s u l t s  can be obtained where th e re  a re  100 pounds o f phos
pho ric  a c id  a v a ila b le  to the ac re  from the use of n itro g e n  a lo n e , so i t ' s  use 
i s  a doubtful, procedure on la rg e  sca le  p la n tin g s .

A ll f e r t i l i z e r s  should be inco rpo ra ted  in to  the  s o i ls  to a 2 or 3 inch 
dep th  in  v e g e ta tiv e  p la n tin g  or seeding .

Most s o i l s  have enough a v a ila b le  po tash  however, some o f the sandy and 
p iney  wood s o i l s ,  b lack jack  a re a s  and c o s ta l  p la in s  s o i ls  are  d e f ic ie n t  in  
p o tash . Lawns th a t  a re  d e f ic ie n t  should rec e iv e  5 to  10 pounds o f po tash  per 
1000 square fo o t o r from 200 to 400 pounds p e r acre*

Duo to expenses and o th er reaso n s, i t  i s  not always fe a s ib le  to  f u l ly  
c o n s tru c t a Bermuda lawn and as s ta te d ,  good Bermuda tu r f  can be had on alm ost 
a l l  types of s o i l s ;  o f co u rse , i t  would be d i f f i c u l t  to e s ta b l is h  and main
ta in  tu r f  on in e r t  sh a le  s o i l s .

What I do want to  p o in t out i s ,  t h a t  our so c a lle d  good b lack  d i r t ,  sold 
com m ercially, in  most cases would be b e t t e r  l e f t  where i t  i s  ra th e r  than 
b rin g  i t  to our lawns* The reason  for th is  i s ,  th a t in  most in s ta n c e s , i t
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comes from low p laces and. is  a s i l t y  s o i l  and. in  many cases is  taken  from ha rd - 
pans of u n d es irab le  te x tu re  and th e  d a rk  c o lo r  comes from com pletely  dep le ted  
organic m a tte r . Be sure th a t  th e  s o i l  you "bring in  i3  b e t t e r  than  you a lready  
have. Even su b so ils  a re  not always u n d e s ira b le  i f  they a re  f r ia b le  s o i l  o f 
good te x tu re ,  p la n t n u t r ie n ts  can be added by f e r t i l i z a t i o n  a t  much low er c o s t 
than b rin g in g  in  th e  so -c a lle d  b lack  d i r t .

I t  i s  a p i ty  th a t  in  c i t i e s  where b e a u tifu l  lawns a re  d e s ire d  by so many 
th a t  th e re  a re  so few. As has been s ta te d  b e fo re , n itro g e n  is  the  l im itin g  
f a c to r  and as Bermuda g ra s s  is  a ravenous fee d e r of n itro g e n , only by i t ' s  use 
can b e a u tifu l  lawns be had. In  a few c ases , a v a ila b le  phosphoric a c id , potash  
and Lime may be a l im itin g  fa c to r  b u t th i s  can be re a d i ly  determ ined by so il  
t e s t s  as a n a ly t ic a l  r e s u l t s  w il l  r e a d i ly  determ ine d e f ic ie n c ie s  in  p la n t 
n u t r i e n ts .  I f  s o i l  t e s t s  in d ic a te  th a t  th e re  is  100 pounds o f r e a d i ly  a v a i l
ab le  phosphoric acid  and from 300 to  400 pounds of a v a ila b le  p o tash , the use 
o f  phosphorus and potassium , expressed as phosphoric ac id  ard p o tash , i s  a 
d o u b tfu l procedure and many thousands o f d o l la r s  a re  wasted each year by the  
use of grade f e r t i l i z e r s  h igh  in  phosphoric ac id  and po tash  fo r lawns, bes id e s  w asting  our n a tio n a l re so u rc e s .

Good Bermuda t u r f  can be had by heavy a p p lic a tio n s  of n itro g en  two or 
th reo  tim es a y e a r; however, in  the case of lawns i t  i s  more d e s ira b le  to  make 
freq u en t a p p lic a tio n s  a t  low er r a te s  o f from e i th e r  organic or inorganic 
so urce . N itrogen from an organic  source in  some ways i s  p robably  more d e s i r 
a b le , in  th a t  i t  i s  s l i g h t ly  longer la s t in g ;  and w ill not burn th e  t u r f  and 
tends to  bu ild  up the organic con ten t of th e  s o i l  and i s  no t necessary  to 
apply i t  in  s p l i t  a p p lic a t io n s ,  th i s  however, does n o t mean th a t  good r e s u l t s  
can not be obtained from an inorgan ic  source of n itro g e n  a t  a very much re 
duced c o s t .  At s l ig h t ly  in creased  r a te s  over o rg an ic s , c a rry  over r e s u l t s  are  
very good and ino rgan ic  n itro g e n  has the  advantage of ra p id  r e s u l t s  p rev en tin g  
the development of weeds; t h i s  i s  e s p e c ia l ly  tru e  in  th e  sp rin g .

By heavy r a t e s ,  expressed in  term s of n itro g e n , i t  i s  meant from 120 to  
300 pounds of n itro g e n  p e r acre  or approxim ate r a te s  of 3 to  ?2 pounds of 
n itro g e n  p e r 1,000 square f e e t .  Expressed in  term s of complete f e r t i l i z e r ,  
grade 4 -1 2 -4 , t h i s  means from 3000 to  7000 pounds per ac re  or from 75 to 187 pounds p e r 1000 square f e e t .

I f  phosphoric acid  and potash  a re  no t needed, i t  can e a s i ly  be determ ined 
how much a c tu a l waste in  regard  to  d o l la r s  and c en ts  and reso u rces th e re  is  in  such a p rocedure .

H ere, I th in k  we should determ ine in  a c tu a l pounds th e  q u a n tity  of grade 
f e r t i l i z e r  req u ired  to make a pound of n itro g e n . This may be determ ined by 
d iv id in g  the f i r s t  number of a grade f e r t i l i z e r  in to  100, in  o ther words; i f  
you were u s in g  a 4 /1 2 -4  f e r t i l i z e r ,  i t  would re q u ire  25 pounds of the  mixed 
f e r t i l i z e r  to equal one pound of n i trc g e n . V/hereas, i f  the f e r t i l i z e r  was 
33% n itro g en  i t  would re q u ire  approxim ately  3 pounds of the m ateria l to  make a pound of n itro g e n .
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Comparing Ammonium N itra te  to  a grade 4-12-4  F e r t i l i z e r
4-12-4  to A. N. per

To Equal 4-12-4  Ammonium N itra te  1000 sq , f t ,  1000 sq . f t .

120 lia. N. 3000 I t s .  360 lb s .  75 lb s .  7 lb s .
300 lb .  N. 7500 lb s .  900 lb s .  18?|- lb s .  22§- lb s .

I f  no t D e fic ie n t in  PgOg Not Required
4-12-4  F e r t i l i z e r

3000 lb s ,  r a te  - - - - - - - - - - - - - - -  1800 lbs.w aste20$Superphosphate
7500 ib s .  r a te  ----------------------------------------------  4500 lb s .  " ” " ”

D ifference  o f  Cost o f 300 lb s .  N itrogen
4-12-4  Ammonium N itra te  p e r acre
$135,00 -----------------------------------------------------  $ 27.00

204.00 -----------------------------------------------------  27.00
This i s  a grade 4-12-4  f e r t i l i z e r  and not the  type sold fo r  lawns which 
i s  more expensive .

Special Grade 4-12-4
R e ta i l  p r ic e  per 100 lb s .
$ 4 . 0 0 -----------------------------------------------------  $300.00
I f  your c i t i e s  a re  to be known as c i t i e s  of b e a u tifu l  Bermuda g rass law ns, 
th e re  is  only one way to  do t h i s  and th a t  is  by adequate and frequen t f e r t i l i 
z a t io n . E a rly  in  th e  sp rin g  or th e  l a t t e r  p a r t  o f February to  th e  f i r s t  of 
A p r il ,  the lawns should rec e iv e  approxim ately  160 pounds of n itro g e n  per ac re  
or 4 pounds p e r 1000 square f e e t ,  th i s  should be supplemented by monthly r a te s  
of 40 to 60 pounds of n itro g e n  p e r acre  in  accordance to the p a r t ic u la r  s o i l  
being  f e r t i l i z e d .

In  th e  n o rth e rn  p a r t  of the Great P la in s  a re a  f e r t i l i z i n g  should be d i s 
continued du rin g  the f a l l  months s t a r t i n g  in  September so as th e  t u r f  w il l  not 
go in to  the w in te r  in  a too lu sh  c o n d itio n  making i t  su b je c t to w in ter k i l l .

Mowing dhould be f re q u e n t. Height o f mowing on a w e l l - f e r t i l i z e d  lawn 
can be from l / 2  to 1 inch as d e s ire d . Root development w il l  be much b e t t e r  
and the t u r f  le s s  su b je c t to  w in ter k i l l  as the 1 inch he ig h t or he igh th  of 
mowing can bo ra is e d  to  in c rea se  roo t development in  the faL l months.

Frequency of cu t should be o fte n  enough to  p reven t u n s ig h tly  c lip p in g s .
I t  is  d e s ira b le  no t to remove th e  c lip p in g s  as t h i s  p reven ts  the  lo s s  of 
phosphoric ac id  ard p o tash . Phosphorus and potassium  are  q u ite  s ta b le  in  the  
s o i l  and when th e re  is  not a d e f ic ie n c y  in  those elem ents th o ir  use i s  not 
necessary  fo r  over a s e v e ra l year p e rio d .
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I t  may be found necessary  to  remove c lip p in g s  p a r t  of the time on h e av ily  
f e r t i l i z e d  t u r f  to  p reven t too much of an organic mat being formed. However, 
a c e r ta in  amount of mat or c lip p in g s  is  d e s ira b le  as i t  p reven ts  evaporation  
of s o i l  m o istu re .

Lawns and fairw ays should be watered thoroughly  whenever w atered . L ight 
w atering  encourages shallow  ro o ts  which is  one of th e  causes of poor t u r f  in  
perio d s of drought and w in te r k i l l .  One thorough w atering  per week should 
s u f f ic e  o rd in a r i ly .  I t  i s  u s e le s s  and w aste fu l to w ater u n f e r t i l i z e d  Bermuda 
t u r f ,  i t  w i l l  c re a te  crab  g ra ss  and o ther weeds and tends to  th in  and discour«- 
age the e x is t in g  t u r f .  I t  a lso  w il l  bo found th a t  a w ell f e r t i l i z e d  t u r f  i s  
more drought r e s i s t a n t  th an  u n f e r t i l i z e d  g ra s s ,

Bermuda g ra ss  can be encouraged to grow even in  medium shade by in c rea s
in g  th e  h e ig h t of c u t;  adequate f e r t i l i z a t i o n ,  thorough w atering  and perhaps 
w ith  the  a d d it io n  o f organic m atter to  th e  s o i l ,

A dense ag g ressiv e  tu r f  brought about by p roper c u l tu ra l  p ra c tic e  in  
regard  to f e r t i l i z a t i o n ,  w a tering  e t c . ,  w ith  a minimum amount o f chemical weed 
c o n tro l ,  w il l  g ive th e  b e s t  r e s u l t s  and d iscourage  weed p o p u la tio n .

I t  i s  not p r a c t i c a l  to accom plish fairw ay f e r t i l i z a t i o n  as fre q u e n tly  as 
fo r  law ns, so n e c e s s a r i ly  fewer a p p lic a tio n s  a t  h igher r a te s  a re  re q u ire d . 
S o ils  low in  p la n t n u t r ie n ts  aid th a t have not rece ived  f e r t i l i z e r  fo r  se v e ra l 
y ears  may re q u ire  300 or more pounds of n itro g en  per a c re . A fter two or th ree  
y ears  of f e r t i l i z a t i o n  i t  w i l l  p robably  be found th a t  l e s s  f e r t i l i z e r  w i l l  be 
req u ired  to g iv e  the d e s ire d  r e s u l t s .  At th i s  time the lowest r a te  of n i t r o 
gen should be determ ined to r e t a in  the  improvement gained by f e r t i l i z a t i o n  and 
th is  r a te  should be ap p lied  y e a r ly .

A p p lica tio n s  of Ammonium N itra te  e a r ly  in  th e  sp rin g  a sh o rt tim e a f t e r  
germ ination  of crab  g ra ss  a t  th e  r a te  of 400 pounds per ac re  and a second 
a p p lic a tio n  of 300 pounds around th e  f i r s t  of Ju ly , follow ed by a 200 pound 
a p p lic a tio n  around September f i r s t  u s u a lly  g iv es  sp lend id  r e s u l t s ,  bo th  to de
s i r a b le  t u r f  and decrease  in  weed p o p u la tio n . This is  an approximate to ta l  
o f 300 pounds of n itro g e n  p e r a c re .

A p p lica tio n  o f 250 to 300 pounds of n itro g e n  per ac re  from Ammonium 
N itra te  in  th e  e a r ly  sp rin g  are  very e f f e c t iv e ,  but t h i s  q u a n tity  of n itro g en  
used in  one a p p lic a tio n  tends to  com plicate  m aintenance, because a t  th e  tim e 
of y ea r when th e  fairw ays a re  ap t to  be so f t  from heavy ra in s  the tu r f  w il l  
be growing very  ra p id ly ,  in c re a s in g  mowing d i f f i c u l t i e s .

Any one who has seen the fairw ays a t  Southern H il ls  Country Club, T ulsa , 
in  the l a s t  two y ears  could not he lp  from being impressed w ith th e i r  wonderful 
co n d itio n ; probably  w ithou t doub t, they a re  th e  f in e s t  in  the c o u n try . They 
have rece iv ed  from 240 to  300 pounds of n itro g en  per ac re  from a com bination 
of M ilo rg an ite  and M ila rs e n ite , r a te s  of f e r t i l i z a t i o n  a re  now being decreased  
and only sp o t trea tm en t w ith M ila rse n ite  w il l  bo u sed .

I f  you wish to s e l l  your members ard green chairman on fairw ay f e r t i l i 
z a tio n , e s ta b l i s h  f e r t i l i z e r  t e s t  p lo ts  in  conspicuous a re a s . The p lo ts  can  
be very  sim ple to determ ine the need of n itro g e n , phosphorus, and po tassium .
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An a rea  25 f e e t  long an i 4 fe e t  wide or 100 square f e e t  rec e iv e s  5 pounds of 
Sodium N itra te  or some o th e r  form of n itrogenous f e r t i l i z e r ,  the p lo t  is  then 
cro ssed  w ith th ree  4 -fo o t s t r ip s  25 f e e t  long which w ill rece iv e  re s p e c tiv e ly  
5 pounds Superphosphate and 5 pounds Murate of Potash and th e  l a s t  p lo t w il l  
rec e iv e  a to ta l  o f 5 pounds of both Superphosphate and Potash* In th is  way, 
d e te rm in a tio n  can be made on the need of phosphorus, and potassium . I f  they  
are  not re q u ire d , o th er n itro g e n  p lo ts  should be e s ta b lish e d  rep re se n tin g  from 
60 to  250 pounds of n itro g e n  p e r a c re  on 100 square fe e t  p lo ts  or l e s s .

In a very sh o rt tim e everyone w il l  want to  know what has happened to  the 
g rass  in  those spo ts and when you t o l l  them th a t r e s u l t s  came from f e r t i l i z a 
tio n  they w il l  im m ediately want to  know i f  a l l  the fairw ays could be made to 
re p re se n t th e  p lo ts  and what th e  co st w i l l  bo?

In regard  to f e r t i l i z a t i o n  of o th e r tu r f  g ra s se s , C arpe t, S t .  A ugustine, 
B u ffa lo , M esquite, Centipede and B ahia, they w il l  a l l  respond to f e r t i l i z e r  
and n itro g e n  in p a r t ic u la r  a t  le s s o r  r a te s  than fo r Bermuda g ra s s ,  e sp e c ia lly  
Centipede and C arpet g ra s s .  Zoysia i s  a heavy feeder of n itro g e n . Care should 
be taken not to  over feed g ra sse s  in  th e ir  n o rth e rn  l im i ts  in  the f a l l ,  such 
a s ,  C arpet, C entipede, S t .  A ugustine, a n i Bahia»

There a re  reg ions in the southw est of over 5000 f e e t  in  e le v a tio n  where 
Kentucky Blue or C rested  Wheat g ra ss  should be used . Some o f th e  g ra sse s  th a t 
w il l  do w ell in  shade a re  Kentucky B lue, Poa t r i v i a l i s ,  S t .  A ugustine, C en tipede, and Zoysia.

QUESTIONS AND ANSWERS
Q. Did you say 300 pounds p e r acre  o f n itro g en ?
A. Yes
Q. Then i t  would take about 1000 pounds of M ilo rg an ite  w ouldn 't i t ?
A. I t  takes one to n  of M ilo rgan ite  to  make 120 pounds of n itro g e n  or 2g- tons 

to  equal 300 pounds of n itro g e n .
Q. P r e t ty  expensive, i s n ' t  i t ?
A. W ell, for o rganic  f e r t i l i z e r  i t  i s  n o t, o rgan ics a re  always more expen

s iv e , than  in o rg an ic s . For organic f e r t i l i z e r  I would say i t  i s  ra th e r  
inexpensive . Of course th e  co s t would be p r e t ty  high i f  you are  going 
in to  la rg e  acreage f e r t i l i z a t i o n  bu t for p u ttin g  greens I would say i t  
i s  inexpensive,,

Q. You haven’t  seen them g e t t in g  away w ith  p u t t in g  Calcium Cyanamide on?
A. I th in k  you could g e t away w ith  i t ,  y e s , b u t i t  i s n ' t  g e n e ra lly  used and 

I would not pu t i t  in  Bent g reens. You mi^ht use i t  in  Bermuda g ra ss  
fa irw ays. I would want to  do a l i t t l e  te s t in g  befo re  using  i t .  I t  should 
not be mixed w ith  any o th e r f e r t i l i z e r  as the compound might be poisonous.



19

Q. What i s  the  d iffe re n c e  in  c o s t per pound of n itro g e n  between Ammonium 
S ulphate , M ilo rg a n ite , and Vigoro?

A. Between Ammonium Sulphate and M ilo rgan ite?  Ammonium Sulphate c o s ts
around 18 cen ts  per pound of n itro g e n  a g a in s t 30 cen ts  fo r M ilo rgan ite  
and 65 cen ts  for V igoro.

Q. Would you u se  Ammonium Sulphate i f  you have acid  greens?
A. W ell, i f  you have ac id  s o i l s  you could use  Sodium N itra te  or Calcium

N it r a te ,  i f  i t  were a v a i la b le .  I do no t th in k  you can g e t Calcium N itra te  
p robably  be cheaper to  use lim e, i f  you thought you needed lim e, but on 
ac id  s o i l s  I would not u se  Ammonium S u lphate , you probably  would f in d  th a t  
you would ge t to  th e  p o in t on Bermuda greens where you w il l  not g e t r e 
s u l t s  from Ammonium Sulphate i f  you continue to use i t  over a long period  
of tim e. I f  you n o tic e  th a t  the  f e r t i l i z a t i o n  i s  becoming more f re q ie n t  
to ge t the d e s ire d  r e s u l t s  from Ammonium S u lp hate , you had b e t t e r  check 
to see i f  th e  s o i l  i s  n o t becoming too  a c id . You w ill not g e t  good re 
s u l t s  from Ammonium Sulphate where the s o i l  i s  too a c id .

Q. Would you use Sodium N itra te  to  c o r re c t  a c id i ty  in  Bermuda g reens?
A. Sodium N itra te ?  No, I th in k  th e  th in g  to  do would be to  c o r re c t  the 

a c id i ty  w ith  ground lim estone o r perhaps do lm ite  aid th en  go ahead a id  
use  Ammonium Sulphate i f  you wanted to . Have your s o i l  checked fo r o ther 
p la n t n u t r ie n ts  and th e n  use Ammonium Sulphate aga in  i f  you d e s ir e .
Large q u a n t i t ie s  of ground lim estone might tend to tu rn  Manganese and 
Iron  in to  u n av a ilab le  form , th is  i s  ono of th e  reaso n s s o i l  a n a ly s is  
should be made.

Q. Would th i s  mean th a t  you do n o t need to add phosphorus and potash?
A. No, you w il l  need phosphoric a c id  and potash i f  they  a re  d e f ic ie n t  as 

w ell as so c a lle d  tra c e  elem ents. You w il l  need a balanced feed ing  of a l l  p la n t n u t r i e n ts .
Q. Is Vigoro a good f e r t i l i z e r  to  use th roughou t th e  year on Bermuda g ra ss  

greens compared w ith M ilo rg an ite?
A. No, i t  i s  only n ecessa ry  to use phosphoric acid  ard potash  tw ice a y e a r, 

sp rin g  and f a l l ,  i s  a l l  th a t is  n ecessa ry . Then you can use a n itrogenous 
form of f e r t i l i z e r  throu^n the r e s t  of the year as you d e s ir e .  The more 
phosphoric a c id  you apply  to your greens th e  s tu b b ie r  the g reens a re  going 
to be . They a re  go ing  to  mature e a r l i e r  and go to seed and be hard to  
hand le . You want to keep Bermuda greens v e g e ta tiv e . M ilo rgan ite  is  very 
good on Bermuda g reens, i t  i s  easy to  hand le , can be mixed w ith  o th e r 
th in g s , you can a lso  use M ila rse n lte  fo r  c o n tro l o f crab  g rass  and o th er 
weeds along  w ith your M ilo rgan ite  program. I do not th ink  a constan t 
feeding of a grade 4-12-4 f e r t i l i z e r  i s  th e  f e r t i l i z e r  a t  a l l  f o r  Bermuda 
g ra ss  g re e n s . M ilo rgan ite  ha:, th e  advantage of con ta in ing  about th e  r ig h t  
amount of phosphoric a c id  th a t  i s  needed.
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WHAT'S NEW IN TUBF
Prod V. Graii, D ire c to r 

U. S, G. A, Green S ec tio n  
W ashington, D. C.

I  have thoroughly  enjoyed g e t t in g  down h e re , g e t t in g  to  know you "better, 
and h e lp ing  in  a sm all way w ith  some of your problems* We d o n 't  know a l l  the 
answ ers, "but we would l ik e  to make i t  p o s s ib le  so th a t you and o th ers  can 
f in d  those  answ ers. T h a t 's  the b ig  p a r t  of our jo b . I don’t  know of anyth ing 
I would ra th e r  do* I was in  Nov/ York day b efo re  y este rday  (Saturday) a t  the  
U. S. G. A. Annual M eeting. My program fo r the  next th re e  months was being 
d iscu ssed  and somebody sa id  th a t  I  had b e t t e r  keep my h e a lth . Somebody e lse  
in  the back of the  room sa id  th a t I  had b e t t e r  t r y  to keep my wife* I th in k  
he had something because i t  makes i t  ju s t  a l i t t l e  b i t  d i f f i c u l t  to  have a 
home l i f e  whon you aro on the road as much as I am. I do love th is  work and 
I do want to  see i t  developed* Then I am sure th e re  w il l  bo some time fo r  o th er th in g s .

I r e a l ly  gave th i s  t a lk  in  Golfdom's P lanning  Issu e . Most of you read 
th a t  I guess . I t  comes to  most g o lf  c lu b s . In th a t  a r t i c l e ,  "Turf Roundup 
of 1947” , we d iscu ssed  a few th in g s  of what i s  happening in  th e  tu r f  f i e ld .
But I want to be ju s t  a l i t t l e  b i t  more personal to n ig h t than  I could be in 
those columns. "W hat's New in  Turf" r a i s e s  a fundamental q u e s tio n . I t  de
pends on who you are  ta lk in g  to  as to  what i s  new in  t u r f  and a lso  where you 
a re  a t  the tim e. J u s t  before  C hristm as I was out in  P o rtla n d , Oregon. There 
was a lo t  new in  tu r f  out th e re  but i t  depended again  on whether you were 
ta lk in g  to the seed grower or the seed u s e r .  I was m eeting w ith the Oregon 
Seed Growers League a t  th a t  tim e. Even though I d o n 't  know a lo t  of the 
answers I do g e t around and see a few people over the co u n try . I t  is  p a r t  of 
the whole p ic tu re  and i f  I  d i d n 't  t r y  to  see a l l  s id es  of th i s  tu r f  p ic tu re  
I would not be q u a l i f ie d  to  bo h e lp in g  you w ith  your problem s.

The f i r s t  th in g  th a t  comes to my mind in  "W hat's New in  ’Turf" is  the 
development of th e  Turf A sso c ia tio n s , p a r t ic u la r ly  your own Texas Turf A ssoci
a t io n . One of the o u ts tan d in g  developments in  the  country today is  the 
g a th e rin g  to g e th e r  and th e  m eeting of the minds of a l l  of the tu r f  in te r e s ts  
fo r  a common go a l—B etto r T urf—re g a rd le ss  of the purpose f o r  v/hich i t  is  u sed . 
The Oklahoma Turf A sso c ia tio n , I  b e lie v e , was organised  ju s t  p r io r  to  y ou rs . 
There i s  now a Southern Turf A sso c ia tio n  embracing q u ite  a few of the South
e a s te rn  S ta te s .  The Now Y ork-C onnecticut Turf A sso c ia tio n  i s  made up m ostly 
of groonkeeping su p erin ten d en ts  who a re  looking in to  the fu tu re  to broaden to  
th e  p o in t where a l l  t u r f  in te r e s t s  could bo included even though g o lf ,  as 
u s u a l ,  led  th e  way. The problems in  g o lf  aro  so much more h ig h ly  sp ec ia liz e d  
th a t  th a t  is  only n a tu ra l .

Second, one of th e  ou tstand ing  developments is  the in c rea se  in  in te r e s t  
and th e  development of tu r f  re sea rch  and educationa l programs a t the S ta te  
A g ric u ltu ra l Experiment S ta tio n s  in  v a rio u s  p a r ts  o f th e  coun try . Not too 
many y ea rs  ago th e re  were only a few s ta t io n s  in te re s te d  in  t u r f .  You have 
down here in  your m idst now two of th e  men th a t have helped to w rite  some of
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th a t  t u r f  h is to ry —Dr. Sprague and Dr. Longneckor. When they were a t  the New 
Je rse y  Experiment S ta tio n  they  helped to  w rite  some of th a t  tu r f  h is to ry  and 
developed t u r f  re se a rc h  work a t the  S ta te  Experiment S ta tio n . Rhode Is lan d  
has been in  th e  p ic tu re  fo r a long tim e. P en nsy lvan ia ’ s program is  w e ll-  
founded, bu t you name those th ro e  and, u n t i l  r e c e n tly , you ju s t  about had 
i t .  Today, however, you can count a dozen or f i f t e e n  th a t are a c tiv e ly  
engaged in  developing  a t u r f  program. That t r u ly  is  p ro g re ss .

The th ird  th in g  th a t  comes to my mind i s  th e  development of the t u r f  
program in  the American S o c ie ty  of Agronomy. Perhaps th a t doesn ’t  mean so 
much to  many of you but to us in  the s c ie n t i f i c  f ie ld  i t  means a g re a t  d e a l . 
This i s  the  o u tstan d in g  s c ie n t i f i c  a g r ic u l tu r a l  o rg an iza tio n  in  the country . 
U n til  two y ears  ago they had never considered  tu r f  as p a r t  of th e i r  ob liga
t io n  or th e i r  p rov ince . L ast f a l l  a t  C in c in n a ti we had our second annual 
m eeting of the t u r f  se c tio n  in  th e  S ocie ty  of Agronomy and i t  was q u ite  
h ig h ly  su c c e s s fu l. From a l l  in d ic a tio n s  i t  w il l  be a permanent p a r t of the 
American S oc ie ty  of Agronomy. I t  has fa r- re a c h in g  im p lica tio n s . I t  i s  
d i f f i c u l t  to t e l l  you ju s t  what they  a re  but i t  i s  going to  have i t s  e f f e c t ,  
in  encouraging more experiment s ta t io n s  to  develop t u r f  as p a r t  o f th e i r  a g r i
c u l tu ra l  program.

Another very in te r e s t in g  new developm ent, and i t  i s  n o t a year old y e t ,  
i s  th e  o rg a n iz a tio n  of th e  American S o c ie ty  of Golf Course A rc h ite c ts . U n til  
a year ago I th in k  every a r c h i te c t  in  the country  was going h is  own sweet 
moriy way. Many o f us know to our sorrow of a lo t  o f th e  m istakes th a t  have 
been made in  g o l f  course a rc h i te c tu re  because i t  was not in  harmony w ith  
sound maintenance p r a c t ic e s .  I th in k  today, even though th a t  so c ie ty  is  
only a year o ld , we have made rem arkable p rog ress in  harm onizing our th in k in g  
on a rc h i te c tu re  in  r o la t io n  to  m aintenance. The a r c h i t e c t s ,  through the 
s o c ie ty , a re  being  asked to speak a t  many tu r f  program s. This is  going to 
have only one e f f e c t ,  and th a t  i s  a good one.

To a l l  o f  us th e  s p i r i t  of cooperation  pervades ev ery th in g . You can ’t  
accom plish anyth ing  w ithou t co o p era tio n . I t  i s  e s s e n t ia l  in alm ost every 
s in g le  th in g  we do. Coming down to  home p la te  now, I mentioned the annual 
m eeting of the U, S. G. A. on S atu rday . Some r a th e r  s ig n if ic a n t  th ings 
happened up there«. In  th e  f i r s t  p lace  they passed an amendment to  the con
s t i t u t i o n  changing the s ta tu s  of member c lu b s . U n til l a s t  S aturday, a g re a t 
many g o lf  c3ubs in  the U nited S ta te s  were not e l ig ib le  fo r  membership in  the 
U. S. G. A. That i s  now changed. Today th ere  is  not one s in g le  g o lf  club 
th a t i s  not e l ig ib le  to apply  fo r membership. A ll of them can be a f f i l i a t e d  
w ith  the U, S. G. A. That i s  a t r u ly  rem arkable advance. Along w ith  th a t 
th e re  was a s l ig h t  r a i s e  in  dues to take  care  of increased  expenses. I t  was 
not much and an 18-hole g o lf  course paying $30. a year now pays $35. That is  
not much of an in c re a se , c e r ta in ly  not as much as th e  in c rea se  in  some of the 
th in g s we buy. There are two c la s se s  of membership now, reg u la r  member c lu b s , 
and a s so c ia te  members. The pub lic  l in k s  c la s s  of membership has been abol
ish ed . There were on ly  80 members and i t  d id n 't  j u s t i f y  th a t  c la s s i f i c a t io n .  
This now perm its every c lub  to  rece iv e  Green S ec tio n  se rv ice  and our p u b lic a 
t io n s .  Before th a t  th e  pub lic  l in k s  members were denied th a t  s e rv ic e . I  am 
very glad to see the change and I th in k  i t  i s  a l l  fo r  the good.
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Two years ago wo s ta rted , something e lse  th a t has been very s ig n if ic a n t 
and. has boon p r e t ty  much the foundation  of our experim ental work. We’ve never 
had. the s ize  budget th a t  jwould enable us to  do much re sea rch  work o ther than 
a t  B o l t s v i l le ,  M aryland, and you and I  both  know th a t i t  is  im possible fo r  us 
to  do any co n sid e rab le  amount of re sea rch  work a t B e l ts v i l l e  th a t would apply 
in  too many p laces  in  the U nited S ta te s  except r ig h t  around B e ltsv ille *  
T herefore  wo developed the p o licy  o f a d e c e n tra liz e d  program of which th i s  is  
a p a r t  h e re ; mooting the problem where i t  e x is ts  and study ing  i t  in  i t s  
n a tu ra l h a b ita t*  In  order to do th a t  we had to  have some funds over and above 
our re g u la r  budget which is  p r e t ty  cramped because th e re  weren’t  enough U. S.
G. A, member c lu b s . A ll of the money from the  U. S. G* A. membership goes 
to  support our o f f ic e  and th e re  i s  none l e f t  over for research* There ju s t  
i s n ’t  enough to go around. We opened a c la s s  of su b sc rib e rs  in  the Green 
S ec tio n  to  commercial firm s in c lu d in g  seedsmen, f e r t i l i z e r  d e a le r s ,  g o lf  
course equipment d e a le r s ,  nurserym en, cem ete rie s , p a rk s , and many o th e r 
c la s s i f i c a t io n s  in  typos of tu r f  o ther than golf*  I t  has been a very f in e  
th in g . Wo have rece ived  a lo t  of support from th a t ,  and every cent of those 
030 annual su b sc rip tio n s  goes in to  research* The $300 th a t  we used to  e s ta b 
l i s h  the Research Grant here  a t A. & M, l a s t  November came out of th a t Green 
S ec tio n  S u b sc rip tio n  fund. The R esearch Grant th a t  wo e s ta b lish e d  a t  F lo rid a  
came out of i t .  The same fund was used to e s ta b l is h  the  Turf Research 
F ellow sh ip  a t  Pennsylvania  S ta te  College in  re c o g n itio n  of th e i r  many years 
of devo tion  to th is  cau se . We had over $5,000 in  th a t  fund and i t  w ill con
tin u e  to  grow year by y e a r .

The o th e r th in g  th a t  has been very s ig n if ic a n t  has been the vo lu n tary  
c o n tr ib u tio n s  from g o lf  a s so c ia tio n s  and in te re s te d  in d iv id u a ls ,  bu t p r im a rily  
from the g o l f  a s s o c ia t io n s .  A to ta l  of alm ost $15,000 has accrued to our 
tre a su ry  in  the  l a s t  two y e a rs , every b i t  of which has been earmarked and is  
going in to  re sea rch  programs in  the  a re a  from which th a t  money was contribu ted#  
That i s  very s ig n if ic a n t  and i t  i s  g iv ing  us a g re a t  d ea l of support which is  
what we have needed to  develop a re sea rch  program. True, we a re  s t i l l  working 
on "peanu ts” in  r e la t io n  to  th e  s ize  and the  value of our in d u s try . Golf is  
worth w ell over a b i l l i o n  d o l la r s  and th a t  is  b ig  b u s in e ss . Much of the work 
we a re  doing in  g o lf  a p p lie s  to law ns, p a rk s, c em ete rie s , ard. o th er types of 
t u r f .  Some of the le sso n s  lea rn ed  from th e  work th a t  has been done on g o lf  
money have very broad a p p lic a t io n s .

At the p re se n t time we have about 1125 members. The most we have ever 
had i s  1154, so v/e a re  p r e t ty  c lo se  to  the to p . I ’m a b i t  proud of th a t and 
you fe llow s have helped to  make th a t  record  p o ss ib le  by r a i s in g  the number o f 
members in  Texas from about 17 to  about 50. That is  a very good record  and 
I want to  express my a p p re c ia tio n  to  you r ig h t  now fo r  the f in e  support th a t  you have g iven u s .

At th e  p re se n t time th e re  is  a T urf R esearch Fellow ship  a t P ennsylvania , 
one a t Purdue, one a t  M ichigan, one i s  be ing  e s ta b lish e d  a t  G eorgia, s t i l l  
another w i l l  be e s ta b lish e d  a t  M aryland. That w il l  be a t o t a l  of s ix  (5) 
re sea rch  fe llo w sh ip s  in  tu r f  s c a tte re d  w ell over th e  country  th a t  a re  going 
to have a l o t  of weight in  the next two or th ree  y e a rs . You won’t  ge t the 
d a ta  out of th ose  fe llo w sh ip s fo r  ano ther th re e  y e a rs . We have to w a it. I t  
takes time to do reso arch  work, bu t we a re  going to  be develop ing  s ix  good
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men w hile we are g e t t in g  a lo t  of va luab le  d a ta . That money i s  going to be 
very v/ell spent and i t  i s n ' t  too much a t  th a t ,  bu t we want to see more of 
th ose . Wo would l ik e  to  see one here  as soon as money i s  a v a ila b le . There 
w il l  be ano ther one se t up in  Southern C a lifo rn ia  and probably another one 
in  Oregon or W ashington, and 30 i t  goes.

Most of you are  fa m ilia r  w ith  a Turf Research F ellow ship , I b e lie v e . 
U su ally  we se t i t  up on the  b asis  of $1500 a y e a r . I t  probably ought to  be 
$1800 bu t th a t  i s  b e t t e r  than i t  used to  be . I t  u s u a lly  runs fo r  about 
th ree  y e a rs . A man who has graduated  from an a g r ic u l tu ra l  co llege  is  
se le c ted  and he has got to  have a p r e t ty  good record  and a good background 
fo r  t h i s  sp e c ia liz e d  type of work. You w il l  r e c a l l  th a t  a year ago we took 
Jim Watson from here  and put him on th a t fe llow sh ip  a t  Pennsylvania , A l i t t l e  
while l a t e r  John S tan fo rd , a lso  from h e re , went up to  Pennsylvania on a 
Highway R esearch F ellow sh ip . Now those tv/o boys a re  working to g e th e r on two 
e n t i r e ly  d i f f e r e n t  types of t u r f  and y e t they a re  working to g e th e r th e re  a t  
the  same schoo l, and both  a re  going to b e n e f i t  from i t .  We a re  going to 
b e n e f i t  from th a t  highway re se a rc h  work th a t  i s  being  done on Pennsylvania 
highway re se a rc h  funds. Wo w il l  ge t a lo t  of good out of th a t  and so w ill  
you. And so i t  goes. T h e re 's  p r e t ty  much th e  p ic tu re  as i t  is  today . The 
d e c e n tra liz e d  program is  working. I t  i s  s e t  up on a sound b a s is .  I d o n 't  
see how i t  can go wrong. I t ' s  go t sound back ing , and when I look in to  the 
faces of you fe llo w s , see th e  in te r e s t  th a t  you show, and see how you are 
going a f t e r  th ese  th in g s , and ra is in g  money to g e t t h i s  work s ta r te d  here a t  
Texas A, & M. b ro th e r , i t  ju s t  c a n 't  f a i l .  You have the d e te rm in ation  th a t 
i t  takes to put i t  acro ss and you know th a t  wo a re  w ith you 100 p e rce n t.
We can g ive you a l o t  of moral support b u t only so much f in a n c ia l  su pport, 
lim ite d  as we a re  in  funds.

Now l e t  u s go t down to a few fundam entals of some of the te c h n ic a l 
phases in  th i s  t u r f  f i o l d e There is  q u ite  a b i t  now going on. For in s ta n c e , 
th is  i s  not going to a f f e c t  too many o f you h e re , bu t i t  w il l  a f f e c t  a l o t  
o f people where b lu eg ra ss  is  grown, th a t  is  th i s  new B-27 b lu e g ra ss . B lue- 
g rass  i s  a very u s e fu l t u r f  g ra s s , except on fairw ays and to e s , over a la rgo  
p a r t  of th e  coun try , but i t  is  su b je c t to  lo a fsp o t d ise a se  which knocks i t  
out and l e t s  c rab g rass  come in .  B-27, which was a Green S ec tion  s e le c t io n  
made in  1936, has been alm ost e n t i r e ly  f re e  of le a f  sp o t. I t  has been the 
b e s t b lu eg ra ss  wo have been able to g e t seed from. Our next in te r e s t  i s  to 
g e t more t e s t s  made so th a t we a re  a b so lu te ly  sure of our ground, and to g e t 
seed in creased  so th a t  i t  w il l  become a commercial commodity.

In the b e n tg ra ss  th e re  i s  q u ite  a l i t t l e  new going on. One of the 
fe llo w sh ip s , the  one a t  M aryland, is  to  be se t up fo r  the study of b reed in g , 
t e s t in g ,  and s e le c t in g  new s t r a in s  of ben t and fe scu e s . The ben ts a re  coming 
in to  th e i r  own over a la rg e  p a r t  of th e  g o lfin g  world in  the no rth  because 
bent can stand c lo se  c u t t in g . For th a t  reason i t  i s  be ing  favored fo r f a i r 
ways because g o lfe rs  l ik e  to have the b a l l  s i t  up so they  can h i t  i t  and ge t 
the  p roper typo of a sh o t. Bent i s  g iv ing  th a t  to us in  fairw ays where 
b lu eg ra ss  d id  n o t. I have had a number of l e t t e r s  re c e n tly  in  which the 
green  chairm an or th e  su perin tenden t alm ost says in  so many words th a t  b lue
g ra ss  i s  one of the  w orst weeds they  have in  the fa irw ay s . That is  p r e t ty  
s tro ng  language and I want you to know th a t I am ju s t  rep ea tin g  th e i r  wo^rds.
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There aro some good b lu eg ra ss  fairw ays bu t most of them a re  not e sp e c ia l ly  
i f  they  a re  i r r ig a te d .  That is  not tru e  in  Denver and o ther a r id  reg ions 
because th e re  the b lu eg rass  must he i r r ig a te d .  They have the advantage, 
because they don’ t  have the d isea se  th a t  knocks the b lueg rass o u t.

I ’l l  show you in  the p ic tu re s  a hundred new ben ts a t  B e l ts v i l le  under 
t e s t .  Some are  from Memphis, Tennessee, th a t have grown in  a s so c ia tio n  w ith 
Bermuda g ra s s . Nobody knows how long but th ese  b en tg rasses  were covering 
la rg e  a re a s . The Bermuda g rass  dominated in  the summer and the b en tg rass  
dominated in  the w in te r  and i t  seemed to be a p r e t ty  good com bination.
Whether we can rep ea t th a t wo don’ t  know, but those  ben ts from Memphis a re  
in  th is  c o l le c t io n .  There a re  ben ts  in  th a t c o l le c t io n  from fairw ays th a t  
have never boon w atered or f e r t i l i z e d .  They w il l  have some value in  a 
b reed ing  program. What we want "to do is  to  c o l le c t  ju s t  as many of those 
types as p o s s ib le  so th a t  we can blend them in to  something su p e rio r .

In th e  Bermuda g ra ss  f i e l d ,  which is  the one in  which you a re  most in 
te r e s te d ,  by th e  time you have your re sea rch  and te s t in g  program se t up here 
a t  Texas A. & M., you had b e t t e r  have p len ty  of space because Dr, Burton of 
T if to n , Georgia has over a hundred Bermuda s t r a in s  in  t e s t .  Many of these  
appear to  be g r e a t ly  su p e rio r  to  common Bermuda in  drought to le ra n c e , in  
ho ld ing  green  c o lo r , in  d ise a se  re s is ta n c e , in  tu rf-fo rm in g  q u a l i t i e s ,  and 
o th er th in g s . He has some th e re  th a t  make p u tt in g  greens so b e a u tifu l  th a t 
only the  most s k i l le d  can t e l l  them from b e n t. We saw a p ic tu re  th a t  he 
showed to the  group a t  K noxv ille . I t ’ s too bad th a t he couldn’t  be here ;
I  understand  th a t  he was asked and i t  was im possible fo r  him to  come. He 
gave th e  ta lk  and showed the p ic tu re s  a t  K noxville , Tennessee a t  the  Southern 
T urf A sso c ia tio n  Conference and they  a re  a b so lu te ly  o u ts tan d in g . He showed 
a g o lf  b a l l  s i t t i n g  on th ese  d i f f e r e n t  se le c tio n s  of Bermuda mowed down to  
p u t tin g  green  h e ig h t. There were g re a t d iffe re n c e s , in  te x tu re  and d isea se  
r e s is ta n c e . Some of th ose  Bermudas th a t we sen t to him from the n o rth , from 
Pennsylvania  and from M ichigan (b e lie v e  i t  or n o t , Bermuda th r iv e s  in  Penn
sy lvan ia  and Michigan) ju s t  com pletely  went to p ieces  w ith  d is e a se . Appar
e n tly  you can move th ese  g ra sse s  from the South to the  North b e t te r  than  you 
can move them from the North to  th e  South. That seems to  hold tru e  through
out the  range of g ra s se s .

We a re  encouraging the u se  of Bermuda g ra ss  in  th e  Washington and 
B altim ore a rea s  because whore Bermuda g ra ss  grows th e re  are  no weeds. I t  
p rov ides p e r fe c t  g o lf  t u r f  and why shouldn’t  we tu rn  to Bermuda, e sp e c ia lly  
s in ce  75 to  90 per cen t of the g o l f  i s  p layed du rin g  th e  time when Bermuda 
g ra ss  i s  e x c e lle n t .  And i t  i s n ’ t  something th a t  we have to  push e i th e r  
because Bermuda g ra ss  i t s e l f  is  doing the pushing. I t  is  coming in  w ithout 
anybody encouraging i t .  I t  i s  ta k in g  over la rg e  a reas on fairw ays and te e s  
and i t  is  producing su p erio r  t u r f  up th e re  in  th a t  c lim a te . So, so fa r  as 
Bermuda g ra ss  is  concerned, we have a lo t  in  common. We are going to be 
doing a lo t  of re sea rch  th e re  a t B e l t s v i l l e ,  M aryland, and in B altim ore, on 
Bermuda t u r f .  Maybe some of the th in g s  we le a rn  up th e re  might help  you in  
some way down h e re , and v ice  v e rsa .

Another th in g  th a t i s  new is  our, 7 ,0 0 0 -p lan t Zoysia nu rse ry  a t  B e l ts -  
v i l l o .  At the  p re se n t time we a re  th e  only ones, I  b e lie v e , doing any se rio u s
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breed ing  and te s t in g  work on Z oysia. We have a f u l l  sc a le  b reed ing , te s t in g ,  
and s e le c t io n  program on Zoysia includ ing  both japon ica  and . m a tre lla .
Our goal i s  to  produce seed because v e g e ta tiv e  p la n tin g  i s  slow, r a th e r  ex
p en siv e , and not too p o p u la r, e s p e c ia lly  in  la rg e  a re a s  u n le ss  you have 
sp e c ia liz e d  equipment such as th a t  which the eng ineers developed during the 
war. I b e lie v e  th a t  Bob Dunning had q u ite  a b i t  to do w ith th a t  developm ent. 
Many of those machines were used in  through here  bu t they  have not as y e t been 
adapted to g o lf  courses and to o th e r types of t u r f  where the a reas a re  
sm alle r. To d a te  some of our se le c tio n s  of Zoysia japon ica  a t  B e l ts v i l le  
have produced a t  the r a te  of 900 pounds o f seed to the a c re . That is  r a th e r  
encouraging e s p e c ia l ly  s ince  some of th ese  s e le c t io n s  creep  alm ost as ra p id ly  
as Bermuda g ra ss  and s tay  green  much longer in  the  f a l l .  One se le c tio n  stayed 
green  u n t i l  fo o tb a l l  season was over. That i3 good, e s p e c ia l ly  th is  y ea r 
when we had heavy e a r ly  f r o s t s .  We a re  ra th e r  encouraged about the Zoysia 
jap o n ica  but a g re a t  d e a l o f work s t i l l  has to  bo done wi. th  i t .  One s t r a in  
never y e t has produced a seed head.

Another now th in g  is  the development of seed from cen tipede  g ra s s . I 
th in k  wo mentioned th a t  here  l a s t  year bu t wo d id n 't  say too much about i t .  
Those of u s  who were a t  the American S ocie ty  o f Agronomy m eetings in  Cin
c in n a t i  again  heard Dr. Burton d e sc rib e  the p a r t  of th e  re sea rch  work th a t  
ho i s  doing in  develop ing  seed of cen tipede  g ra s s . H ereto fore  i t  has been 
reproduced e n t i r e ly  by v e g e ta tiv e  moans. Ho has harvested  y ie ld s  of two 
hundred pounds of seed or more to the acre  w ith  f e r t i l i z a t i o n  and c lip p in g  
tre a tm e n ts . That ia  a l l  to  the good because cen tipede  g ra s s , from what I  
un d ers tan d , may cover a la rg e  p a r t  of the  South. Alabama and Georgia both  
say i t  i s  the id ea l lawn and fairw ay g ra s s .  I t  th r iv e s  under a low le v e l of 
f e r t i l i t y  and re q u ire s  the minimum of m aintenance. In  a lo t  of tu r f  areas 
low c o s t m aintenance i s  a f a c to r ,  so wo th in k  we have accomplished something th e re .

Another g ra ss  which we might say is  new, because i t  is  new to  many peo
p le  and i t  was new to  me when I f i r s t  heard about i t ,  is  A lta  fescue . We 
don’t  know y e t ju s t  where i t  w i l l  be used but we do know th a t  i t  i s  w idely 
adap ted . The main p lace  th a t  we d o n 't  know about i t  i s  in  the a reas of low 
r a i n f a l l .  I t  i s  be ing  used on lawns in  a lim ite d  experim ental way. I t  i s  
a lso  being  used on g o l f  course  te e s .  I t  has a c tu a l ly  been seeded in to  g o lf  
course fa irw ay s . I t  i s  be ing  used in  in c re a s in g  amounts on a i r  f i e l d s ,  on 
ro a d s id es , and on a th l e t i c  f i e l d s .  I t  seems to  be q u ite  a good a ll-ro u n d  
g ra s s . I t  was developed as a hay and p a s tu re  g ra ss  bu t through management 
and f e r t i l i z a t i o n  (and i t  r e a l ly  responds to  n itro g en ) i t  c e r ta in ly  makes a 
n ic e  tu r f .  I t ’ s co a rse , bu t i t  i s  much b e t te r  than weeds and i t  w il l  keep 
weeds out. I d o n 't  b e lie v e  th e re  i s  another n o rth e rn  g rass  of i t s  type th a t  
i s  so r e s i s t a n t  to th e  in v as io n  of weeds. I ' l l  show you some p ic tu re s  of i t  a l i t t l e  l a t e r .

Wo have some new th in g s  in  th e  red fescu es . That d o e sn 't  in te r e s t  you 
very much because they a ro  not adapted down hore so we w ill pass th a t  fo r the moment.

You aro  in te re s te d  in  in s e c t ic id e s .  DDT has had a lo t  of p u b l ic i ty .  I  
don’t  know how much of i t  has been u sed . There has been a lo t  of i t  used on
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t u r f  in  o th e r se c tio n s . But now here comes a newcomer and th a t  is  CHLORDANE.
No sooner do we have CHLORDANE than  here comes thiophos 3422 which is  te n  
tim es more to x ic  than CHLORDANE and 20 times more to x ic  than DDT. Heaven 
knows where wo a re  going to  stop w ith those powerful in s e c t ic id e s .  A re p o rt 
from F lo r id a  says th a t  one pound of CHLORDANE to  the acre  c o n tro ls  mole 
c r ic k e ts  in  t u r f .  That i s  c e r ta in ly  an advance i f  tru e  and i f  i t  can he 
a u th e n tic a te d  and v e r i f ie d .  There is  a l o t  new happing in  the chemical f ie ld  
and when we say in s e c t ic id e s  we must include the fu n g ic id e s . Some of you 
a lrea d y  are  u s in g  th e  new CRAG fung ic ide  which l a s t  year was experim ental 531 
o r P u ra tiz ed  177, "both of dmium which are  complexes. The dmium complexes 
proved su p erio r  fo r  d o l la rs p o t c o n tro l to  any o th e r fu n g ic id es  te s te d . But 
along w ith  the new th in g s  Tersan i s  s t i l l  good fo r  brownpatch in  the  ho t 
w eather. We s t i l l  have a long way to go to  h e a t a l i g h t  a p p lic a tio n  o f  hydra
ted  lime on ac id  s o i l s  fo r  p ick in g  up t u r f  in  th e  middle of the summer.

In  the h e rb ic id e  f ie ld  th e re  a re  many new th in g s  develop ing . Rhode 
Is lan d  rep o rted  on P M A S which i s  Phenyl M ercury A ce ta te . I t  is  sold under 
the name of TAT-C-LECT and TAT SOILICIDE. I don’t  know i f  any of you have 
used i t .  We have not done much w ith  i t  y e t .  I t  has not been te s te d  s u f f ic 
ie n t ly  to  w arrant la rg e  sc a le  useage as y e t .  On the co s t b a s is  i t  i s  very  
expensive compared to  some o th e r h e rb ic id e s . I  c an ’ t  he lp  but th in k  about 
what Bob Dunning sa id  th i s  a fte rnoo n  concerning Southern H il ls  a t  T ulsa . That 
same p rocess was rep ea ted  a t  the Memphis Country Club where the U. S. G. A. 
amateur w il l  be played t h i s  y e a r . In  h a lf  a season from June to the end o f 
the season they  com pletely  c leaned  a l l  of the weeds out of th e  fairw ays and 
changed th e i r  p o p u la tio n  from about 80% crabgrass to  n e a rly  100% Bermuda w ith 
th re e  a p p lic a tio n s  of f e r t i l i z e r  and sodium a r s e n i te  mixed. I t  is  no s e c re t ,  
i t  was M ila rse n ite  th a t  was u sed . A dditional f e r t i l i z e r  was used to  th icken  
th e  tu r f .  I t  c e r ta in ly  seems as though we had b e t t e r  t r y  some of the old 
proven th in g s  f i r s t  b e fo re  we go to a lo t  o f th ese  new th in g s . Sodium a rs e n i te  
has a b ig  p lace  in  your t u r f  maintenance f ie ld  in  the Bermuda g ra ss  a re a s .
2,4-D i s  p r e t ty  much taken  fo r  g ran ted  in  a lo t  of a reas  and i t ’ s been a won
d e r fu l  th in g . I t  has taken  out a l o t  o f weeds th a t  we have not been ab le  to 
touch b e fo re . Books are  be ing  w r it te n  on i t  and I d o n 't  th in k  any one of us 
could read a l l  of the  l i t e r a t u r e  on 2,4-D even though we were given an e n t i r e  
y ear in  which to  do i t .  The volume o f papers and w ritin g s  on 2,4-D is  trem
endous. The t u r f  f ie ld  re p re se n ts  only one sm all p a r t of the use of 2,4-D.
I t  has gone in to  a g r ic u l tu re  in  a b ig  way as you a l l  know. You know too th a t 
th e re  a re  la w su its  when they g e t i t  on c o tto n  when they in tended to g e t i t  
only on r i c e .  We won’t  go in to  th a t .

Another new th in g  th a t ,  w ell i t  i s  new in  a way and again  i t  i s n ’t  now, 
bu t we a re  going to  f in d  out about is  the use  of sawdust as a p o ss ib le  supple
ment fo r  to p d ress in g  m a te r ia l .  At l e a s t  throughout th e  so u th east sawdust is  
i s  in  abundance a l l  th rough the  p iney  woods and a p p a re n tly , when p ro p e rly  
t r e a te d ,  i t  i s  going to  make a very  accep tab le  to p d ress in g  m a te r ia l. That 
should h e lp  a lo t  of the  l i t t l e  fe llo w s who don’t  have th e  cash  in  the  bank 
to go out and buy more expensive m a te r ia l and th ere  a re  a l o t  of those g o lf  
c lubs th a t  need h e lp  in  more economical m aintenance. That w ill be rep o rted  
on s h o r t ly  from T if to n , G eorgia, which is  p a r t  of crur co -o rd in a ted  program.
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We a re  seeking now fo r  s tu rd ie r  and "better g ra sse s  fo r te e s . You have 
go t th e  id e a l g ra ss  down here fo r your open te e s  (Bermuda) "but th e re  s t i l l  i s  
a problem on te e s  in  the shade. I don’t  b e lie v e  you have s a t i s f a c to r i l y  
solved th a t ,  and tee  g ra sse s  a re  ju s t  as im portant as g ra sse s  any p lace  e ls e .  
One of the  in te re s t in g  th in g s  on te e s  in  th e  c rabg rass b e l t  a t  L o u isv ille  
i s  where they have been u s in g  Zoysia m a tre lla  and c u t t in g  very c lo se . In the 
f a l l  when i t  grows dormant Poa annua comes in  and f i l l s  up those te e s  and 
p rovides p e r fe c t  g reen  tu r f  a l l  through the y e a r . In th e  sp ring  the Zoysia 
s t a r t s  to  come back w ith  warm w eather. This g iv es  them n e a rly  tro u b le -f re e  
to es a l l  summor. I am not saying th a t  Zoysia is  the answer bu t i t  c e r ta in ly  
solved something fo r  them th e re  a t  L o u isv ille . Wo can’ t  leave th is  su b jec t 
u n le s s  v/o mention th ese  which a re  not new but s t i l l  seem to be now -co a lo t  
o f peop le . The Big Three in  t u r f  management a re  d ra in a g e , a e ra t io n , and 
w ater management. Those of you who got Timely Turf Topics r e a l iz e  th a t we a re  
c o n tin u a lly  punching those s u b je c ts . P a r t  of our r e s p o n s ib i l i ty  in  th is  
educationa l f ie ld  i s  to d riv e  homo thoso fundamental p o in ts  which mean so 
much to  th e  p roduction  of good tu r f .

L a s tly , the  newest th in g  in  t u r f  i s  the d e c is io n  by th e  U. S. G. A. to  
p u b lish  a Turf Manual which w i l l  bo in  the form of a prim er or a b eg in n er’ s 
book on Turf Management. W ritten  in  the sim p lest kind of language, i t  w il l  
be understood by anyone in c lu d in g  a green chairm an. I f  we can accomplish 
th a t  I th in k  wo w il l  have done something. I d id n ’t  mean th a t  v ic ic io u s ly  a t  
a l l  because you know th e re  a re  a lo t  of green  chairmen and a lo t  of g reen - 
keep ers, some of whom a re  not h e re , who could use  a book lik e  th a t .  In f a c t ,  
one of th e  to p -n o tch  greenkeeping su p erin ten d en ts  in  the coun try  to ld  me the 
o ther day, ” 1 go back to  my notes th a t  I have taken  a t  th e  t u r f  conferences 
where they  have d iscu ssed  th ese  fundam entals and I ge t more good out o f going 
over my no tes than  I do out o f read ing  the  l a t e s t  book in the b e s t type o f 
s c i e n t i f i c  langu age .” We c o n tin u a lly  have to  s t r e s s  those  fundam entals. And 
I d id n ’ t  mean th a t in  any degree of d is re s p e c t to  the green chairmen whatso
e v e r, For th e  most p a r t  they  a re  business men, they  a re  bankers, they are 
d o c to rs  and law yers, and they  do not know the  language th a t we know as sc ien 
t i f i c  men in  the  tu r f  f i e l d .  So, we have to  w rite  i t  in  simple language.

Someone asked a famous man how long i t  would take him to p repare  a ta lk .  
He asked, "How long w il l  I have to  t a l k . ” "An hour, he was to ld ."  He s a id , 
" I ’m ready now." "B u t", he s a id , " I f  you had asked me to  ta lk  fo r f iv e  min
u te s  I would have sa id  I needed a week to  p repare  my ta lk ."  W ell, th a t  is  
the d iffe re n c e  between making something simple and in  making i t  to  cover the  
whole f i e l d .  Our manual or prim er w il l  be a p o s s ib i l i t y  w ith in  another y e a r , 
we hope. I t  i s  going to  be pub lished  by the U. S. G. A. and i t  may be a v a i l
ab le  only  to  U. S. G. A. member c lubs and to  Green S ec tion  su b sc rib e rs .

(At th i s  p o in t a s e r ie s  of Kodachrome s l id e s  were shown)
1. Gathered a t  the  f i r s t  annual m eeting ani Turf F ie ld  Day a t  T if to n , 

G eorgia, is  about the  same s iz e  group as was here  l a s t  year and is  here again  
now. A ll a re  men w ith  the common in te r e s t  of B e tte r  T u rf. This is  the s t a r t  
of those Bermuda p lo ts .  The s tre a k s  were caused by a p p lic a tio n s  of various 
h e rb ic id e s  try in g  to ge t a t  some of the answers to  g rass  s u s c e p t ib i l i ty .  The
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success of a program l ik e  th i s  depends upon one man being so thoroughly sold 
on t u r f  th a t  he can’ t  th in k , e a t ,  d r in k , or s leep  anything e ls e  hu t tu r f .
He i s  going to push i t  and make i t  go. We've got to have a man l ik e  th a t  
a t  th e  co lleg e  which is  the  se a t o f a program l ik e  t h i s .  Graham, would you 
say th a t  th a t  looks l ik e  a f a i r l y  good p iece  of fairw ay tu r f ?  (W ell, I 'd  
c e r ta in ly  l ik e  to  have 18 fairw ays of i t . )  A h a l l  h i t  on th i s  tu r f  can he 
c o n tro lle d  in  alm ost any way you want to  c o n tro l i t .  There is  a r e a l  cushion 
to  p ro te c t  your sh o t. That happens to  he Zoysia japon ica  t u r f ,  the Z-9 
s t r a in  which does not produce any seed, and i t  i s  only a year o ld . That was 
f e r t i l i z e d  a t  the t e r r i f i c  r a te  of 1,600 pounds of 10-6-4 to  th e  acre  in  
Ju ly . I want to t e l l  you gentlem en th a t n itro g e n  r e a l l y  grows g ra s s .  You 
w i l l  have many evidences of th a t .  T his is  not a good s o i l ,  in  fa c t  i t  i s  a 
very  poor s o i l .  I t  hakes hard as h r ic k  in  the summer and, in  th e  sp ring  
when th e  f r o s t  i s  going ou t, you go knee deep in  i t .  So when you can grow 
a fairw ay tu r f  l ik e  th a t  i t  takes a p r e t ty  good g ra s s .

Here a re  some of the Zoysias th a t  we have in  our b reed ing  n u rse ry .
These p la n ts  in  those  two rows, and each p la n t came from a sing le  seed, a re  
from one o f th e  s t r a in s  of Zoysia jap o n ica . These Zoysias have gone badly  
o f f  c o lo r w ith  th e  f r o s t .  The p la n ts  in  these  two rows a re  s tay in g  green 
and they  d id  s ta y  green  oven a f t e r  the o th ers  had turned w hite . We th in k  
th e re  i s  a good p o s s ib i l i ty  in  b reed ing  Zoysia f o r  la s t in g  co lo r and cold 
to le ra n c e .

This is  our U-3 Bermuda g ra s s .  We are  pushing the  U-3 s t r a in  of Bermuda 
g ra ss  in  the Washington a re a  because i t  is  p e r f e c t ly  w in te r hardy and has 
been fo r  some 15 y e a rs . I t  i s  f in e -b lad ed  and w ith  us i t  is  d ise a se  r e s i s t 
a n t .  I t  produces e i th e r  a good p u tt in g  tu r f  or a  good te e  or fairw ay tu r f  and 
a good lawn. This t u r f  was produced in  four weeks from s p r ig s ,  but we used 
lo t s  of n itro g e n . We used fou r pounds of n itro g e n  to  a thousand square f e e t  
a t  th e  f i r s t  a p p lic a tio n  when i t  was sprigged and then we gave i t  ano ther 
fou r pounds about th roe  weeks l a t e r .  We produced so lid  fa irw ay  tu r f  in  a 
l i t t l e  over fo u r weeks. I t  i s  a l i t t l e  on the b lu e  s ide  but i t  i s  a very 
good g o lf  course g ra s s .

This shows r e l a t iv e  speed o f e s tab lish m en t. This is  th e  U-3 and th is  is  
the Zoys ia  jap o n ica a l l  around. The Zoysia japon ica  w il l  take two to  th re e  
y ears  to f i l l  to  a so lid  tu r f  under o rd inary  c o n d itio n s . The Bermuda g ra ss  
w il l  f i l l  in  one season or l e s s .

We jump from Washington to  Miami, F lo r id a  and the p ic tu re  is  e x a c tly  the 
same. Wherever you use  n itro g e n  and lo t s  of i t  you g e t good g ra s s . Here the 
f e r t i l i z e r  hopper s p i l le d  and dumped f e r t i l i z e r  on th a t new Bermuda g ra ss  tu r f  
and tlm t i3  the only p lac e  where i t  f i l l e d  in  r ig h t .

Here is  p a r t  of our bent n u rse ry  a t B e l t s v i l l e .  You see one here  th a t 
is  e a te n  up w ith  d o l la r s p o t .  Some 25 o f these se le c tio n s  came from Southern 
H il ls  a t  T u lsa . I have a wonderful c o l le c t io n  from th e i r  12-year old sea
sid e  g reens a t  Southern H i l l s .

Now we jump from Washington down to the  Everglades in  F lo r id a . This is  
c reep ing  b e n t. They a re  growing a c reep ing  bent in  the  nu rse ry  down th e re
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in  th e  E verg lades, and b e liev e  you me i t  g e ts  ho t and musty, and y e t the bent 
seems to  p u l l  th rough. This i s  the  th i r d  summer th a t th e  bent has gone 
through. I t  has not y e t been mowed down to  p u t t in g  green  tu r f ,  but they are  
t ry in g  to  make se le c tio n s  w ith g r e a te r  southern  a d a p ta tio n .

I th in k  q u ite  a few of you w il l  recogn ize th a t  p ic tu re .  Those a re  the 
new bent greens a t  R iver C re s t and I understand they  a re  looking  p r e t ty  good. 
They c e r ta in ly  look good th e re .

Here is  something we c o n tin u a lly  have to work fo r  and th a t  is  n a tu ra l 
d ise a se  re s is ta n c e  in  our g ra s s . Hero we have Washington bent which fo r  a 
long time was one of the standard  p u ttin g  green g ra s s e s . H alf o f the p lo t is  
tr e a te d  re g u la r ly  fo r  d is e a s e . This h a lf  o f th e  p lo t is  not tr e a te d  fo r  
d ise a se  a t  a l l  and you see th a t  th e  ben t is  ru in e d .

Here i s  an A rlin g to n  ben t (C - l) .  This h a lf  of the p lo t never has boon 
tre a te d  fo r  d isea se  c o n tro l ,  th i s  h a lf  has boon t r e a te d  re g u la r ly . For the 
l i f e  of mo I c a n ’t  see the  d if fe re n c e  botwoen them. Those are  the kind of 
g ra sse s  we a re  looking f o r ,  th e  ones th a t a re  n a tu r a l ly  d isea se  re s is ta n t*
The same th ing  holds t r u e  from the  stan d p o in t o f in s e c ts ,  woods, and o th er p o s ts .

This is  the type of a co n d itio n  th a t  makes g o lf  no fun . Anyway the 
p u t te r  ^ ragg ing  ac ro ss  th a t p u t tin g  surface  and sc u ff in g  up loose g ra ss  means 
th a t  i t  i s  no t a s a t i s f a c to r y  p u tt in g  tu r f .  Wo a re  m ain tain ing  our g o lf  
courses fo r  one th in g  only and th a t  is  to p lay  g o lf  on, and we want to  pro
vide the  b e s t p o ss ib le  c o n d itio n s . Wo a re  c o n tin u a lly  s t re s s in g  c lo se r  and 
more frequen t c u t t in g  in  o rd e r to  g e t away from th ese  messy matted c o n d itio n s .

Hero i s  ano th er t r i c k  th a t i s  a good one and i t  saves man hours. I t  is  
a s t e e l  doormat hooked to  a power machine to  d rag  the to p -d re ss in g  in  mechan
ic a l ly .  Thero i t  i s  in  o p e ra tio n . Here are  rakes mounted on fairw ay mowing 
u n i ts  fo r  sc ra tc h in g  up c ra b g ra ss . I understand  th a t  the West P o in t Lawn 
P roducts firm  i s  coming on the  market w ith a rake of th a t type fo r bent f a i r 
ways, Bermuda fa irw ay s , fo r  c ra b g ra ss , or for anyth ing  th a t  re q u ire s  sc ra tc h in g .

Here is  th e  r e s u l t  of the U 3e  of one of the  now cadmium fu n g ic id e s .
That is  d o l la rs p o t on Toronto ben t and i t  can bo p r e t ty  s e r io u s .

Now we a re  r ig h t  a t  home. Any tim e you grow ben t greens in  Bermuda 
t e r r i t o r y  you a re  faced w ith  a problem of Bermuda g ra ss  being  your w orst 
wood. Where w ater and p la n t food aro  a v a ila b lo  Bermuda is  very aggressive  
and i t  i s  going to  invade your bent p u t t in g  greens u n le ss  cau tio n  is  taken .
We a re  hoping to  study th a t problem under the re se a rc h  setup  a t Oklahoma A.
& M. Of course i t  w il l  be s tu d ied  in  o th e r p laces  to o .

Here is  th e  r e s u l t  of poor a r c h i t e c tu r a l  work where not enough a t te n t io n  
had been pa id  to  su rface  d ra in a g e . Tho tu r f  became u n s a t is fa c to ry  because the 
a r c h i t e c t  f a i le d  to allow  th e  w ater to  be removed from th a t  corner of the 
g reen  b u t r a th e r  ponded i t  th e re .  N a tu ra lly , the t u r f  d ied  and so i t  had to  
be l i f t e d  and regraded so th e  w ater could d ra in  o ff th a t  co rner o f tho  green .
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This is  ano th er view o f th a t  jo b . I t  co s t sev e ra l hundred, d o l la r s  and y e t 
could have been avoided i f  i t  had boon la id  out p ro p e rly  in  the f i r s t  p lac e .

Here is  what we mean by deep ro o t system s. You can take th a t  Noer S o il 
Sampler and l i f t  a sample o f s o i l  and have i t  hanging to g e th e r fo r  the  f a l l  
seven inches ju s t  by the ro o ts  in  the so il*  You don’t  do th a t  by keeping the 
greens s a tu ra te d . When they  g e t d ry  o ccasio n a lly  then you begin  to  g e t ro o ts  
down. This was on a green in  Ohio where they d id n ’t  have q u ite  enough pump 
c a p a c ity  to  g e t th e  w ater to  a l l  th e  greens and i t  got d ry  once in  a w h ile , 
y e t i t  was a b le s s in g  in  d is g u is e .  They had ro o ts  and the g rass  came through 
the summer in  f ly in g  c o n d itio n , A few m iles away where they had p le n ty  of 
w ater they  had p le n ty  of tro u b le ,

Nov/ we a re  back a t  F a irfa x  C. C, near W ashington, D. C, Here is  a 
square of t u r f  and the ro o ts  a re  those  th a t  went down in to  th e  tu b la r - t in e  
fo rk  h o le s , I  know Graham Boss is  g rin n in g  because we have a p ic tu re  of th a t 
on h is  course . Another view of the same th in g . You can ju s t  see them s t ic k 
ing out a l l  over th e re .  Those fo rk  ho les v/ore made over a year ago. When 
th i s  p ic tu re  was taken  the  fo rk  h o les had been made a year prev ious and th ey  
were s t i l l  th e re  and s t i l l  be ing  f i l l e d  w ith  w hite ro o ts .

Hero wo a re  out a t  Glen Lakes and here  again  you see th a t long bunch of 
ro o ts  th a t fo llow  down those  tu b la r  fo rk  h o le s . P la n t ro o ts  nood a i r  v/hethor 
they  a re  in  Texas, M aine, C a l i fo rn ia ,  Nebraska, or F lo r id a , That is  one o f 
the b a s ic  p r in c ip le s  th a t  a p p lie s  to  every g ra ss  and to  every p a r t  of the 
coun try  or the  w orld. P la n t ro o ts  need a i r .

This i s  a Texas view of a lay e red  p u ttin g  g reen , I hope we w il l  never 
see any o f th a t  s t u f f  a g a in . The layered  c o n d itio n  and e s p e c ia lly  tho la y e r  
of sludge which is  d ea th  to  g r a s s .  The d a iry  loam f e r t i l i z e r  (so -c a lled ) 
has had i t s  p lace  b u t where i t  has been used in  excess and e sp e c ia lly  w ith  
sludge i t  is  a very bad th in g .

Now we a re  looking  a t  A lta  fescu e , I  want to  show you ju s t  a few views 
and share  w ith  you a l i t t l e  b i t  o f my enthusiasm  fo r  th a t  g ra s s , I suppose 
a man in  my p o s it io n  should not bo e n th u s ia s t ic  about anyth ing  bu t I ’l l  be 
sv/itched i f  I can he lp  i t .  When you see a g ra ss  th a t  w il l  cover so many 
s i tu a t io n s  and come through w ith  f ly in g  co lo rs  you have got to have admir
a tio n  fo r it«, This is  b lu eg ra ss  or i t  was a t  one tim e; a t  l e a s t  i t  was 
seeded to b lue g ra s s . S ince then c lo v e r and c rab g rass  have come in . You 
n o tic e  the  c lo v e r d id n ’ t  go in to  the A lta  fescu e . I t  cou ldn’t  because the 
A lta  fescue was so dense , so a g g re ss iv e , and so v ig ro u s, th a t  the  c lo v e r 
d id n ’t  have much chance. We a re  going to  feed th a t  g ra ss  w ith  p r e t ty  much 
s t r a ig h t  n itro g e n  u n t i l  i t  begins to  develop an a c tu a l need fo r phosphorus and p o tash .

T his dem onstrates th a t  A lta  fe scu e , l ik e  Bermuda g ra s s ,  w il l  respond to 
n itro g e n . We a re  u s in g  A lta  fescue in  our borders and paths in  our tu r f  
gardens a t  B e l t s v i l l e  because i t  w il l  respond to  tre a tm e n t, i t  is  weed f re e , 
i t  w i l l  take  alm ost any kind o f mowing th a t  we want to give i t ,  and i t  stays 
green  w ithout i r r ig a t io n  through our worst d ro u g h ts . When I  v/as appointed 
on tho  s ta t io n  committee a t  B e l t s v i l l e  to help  develop the t u r f  a reas a t  the
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P la n t In d u s try  S ta tio n , th e  f i r s t  th ing  to decide was ’’where could we s t a r t " .  
Everybody looks a t  our f ro n t lawn which i s  our show window. Therefore we s t 
a r te d  on th e  f ro n t lawn. We have t r i e d  fo r  y ears  and years to grow b lu eg ra ss  
and red fescue and u s u a l ly  wound up w ith  no th ing  h u t c rabg rass and a l i t t l e  
p a tch  of c lo v er here  and th e re . We ripped  the whole th in g  up w ith a d is k , 
plowed i t  down, and lev e led  th e  su rfa c e . I t  i s  nothing hut a g rav e l hed and 
th ere  is  no to p s o i l  a t  a l l  in  any shape, form, or d e s c r ip tio n . I t  i s  a l l  
pure g ra v e l and sand. Wo d isked  i t  and plowed i t ,  limed i t  a t  two tons to  
the ac re  because i t  has a pH of 4 .5 ,  ap p lied  a thousand pounds of 5-10-5 
f e r t i l i z e r  to th e  ac re  as a s t a r t e r ,  and seeded 75 pounds of A lta  fescue to  
the ac re  on September 12, 1947. I t  was seeded w ith  a Cyclone seeder in  two 
d i re c t io n s  and cu ltip ack ed  in . I t  came up in  rows afterw e had about an inch 
of r a in .  Then we had 32 days of drought and th a t g ra ss  remained green  during 
the  e n t i r e  period  w ithout i r r ig a t i o n .  This shows how i t  looked. H ere’s the 
a d m in is tra tio n  b u ild in g  and you can see th e  th in  sp o ts a l l  through th e re .
In the g rav e l spo ts th e  seed d id n ’t  come q u ite  so w ell or so q u ick ly  as where 
th e re  was some s o i l .  That shows i t  coming in  rows because i t  was cu ltipack ed  
in  and i t  g ives th e  e f f e c t  o f being  d r i l l e d .

I have been c r i t i c i z e d  fo r  encouraging re sea rch  on A lta  fescue fo r t u r f .  
I t  was developed as a hay and p a s tu re  g ra ss  but i t  i s  g iv in g  b e t t e r  r e s u l t s  
fo r  tu r f  than alm ost anyth ing  we have used to d a te  so I say why not g ive  i t  
a thorough t r i a l .  A lo t  o f people a re  watching i t  because they want to  see 
what i s  go ing  to  happen. Don’ t  you th in k  th a t  we a re  no t watching i t  to o . 
T h a t’s why we p lan ted  i t  because we wanted to  fin d  o u t. Wq are  going to  
develop the r e s t  of our 123 ac res  th ere  in  d i f f e r e n t  types of tu r f  g ra sse s  
fo r  s c i e n t i f i c  s tudy , fo r  o b se rv a tio n , and fo r  the b e n e fi t of v i s i t in g  groups.

Hero i s  an A lta  fescue  on an a i r f i e l d  in  In d ian a . These are  th e  runways 
and I w i l l  c e r t i f y  th a t i t  i s  a very  s a t i s f a c to r y  a i r p o r t  runway tu r f .  The 
l e t t e r s  wore w r it te n  w ith  two pounds of n itro g e n  to  a thousand square fe e t 
u s in g  ammonium n i t r a t e ,  s p e l l in g  out the name IJALSMEB which is  the  name of ihe 
boys who run th i s  a i r p o r t .  This is  a closoup of the runway tu r f  seeded a t  
20 pounds to  th e  ac re  which is  ju s t  a l i t t l e  on the l ig h t  s id e . Here is  a 
seeding  a t 10 pounds to the  ac re  which adm itted ly  i s  th in  but ev en tu a lly  i t  
w il l  develop a lthough  i t  may take  a long tim e. This g ra ss  has a very  high 
load  supporting  v a lu e . I t  i s  amazing how much weight i t  w il l  support even 
when the  ground is  s o f t .

There is  A lta  fescue being  mowed a t  lg- inches and here  is  being mowed a t  
l / 2  in ch . I t  has w ithstood  1 / 2  inch mowing fo r two y ears  a t  Purdue U niver
s i t y  and i t  i s  doing the same w ith  us a t  B e l t s v i l l e .  I t  i s  no t e n t i r e ly  
s a t i s f a c to r y  fo r some purposes bu t i t  i s  in te r e s t in g  th a t  the  g ra ss  w il l  
adapt i t s e l f  to even th a t  type of trea tm en t and s tay  green  through our drou
g h ts . Here is  A lta  fescue  on ro ad sid es in  Oregon. Here i s  A lta  fescue 
growing in  the  Everglades in  F lo r id a . I t  has a trem endously wide a d a p ta tio n , 
and i s  n e a r ly  d i s e a s e - f r e e .  You look a t  th a t  huge p la n t and you wonder how 
in  th e  world i t  would ever make a t u r f .  A lo t  o f people wondered th a t  and so 
d id  I .  I t  does i t  but don’t  q.sk me how.

Another th in g  th a t  is  new is  the A e r i f i e r .  We cou ldn’t  t e l l  you much 
about i t  a year ago but we can t e l l  you a lo t  more about i t  now. We s t i l l
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don’t  have too much a c tu a l d a ta  h u t a lo t  of fe llow s have used th is  machine 
and have used i t  su ccessfu lly*  This is  the A e r i f ie r  and th is  i s  a view of the 
hack o f i t  showing the spoons and the way in  which i t  i s  transported*  I 
understand  th a t the co st is  somewhere between 500 and 600 d o lla rs*  This ia  
a l i t t l e  c lo s e r  view of those  spoons which b rin g  up p lugs of s o i l  a f t e r  they 
have c u l t iv a te d  the s o i l .  I t  is  be ing  used on g reen s , te e s ,  fa irw ays, a th 
l e t i c  f i e ld s ,  and even on pastu res*  I t  seems to  have a broad ap p lica tio n *
You n o tic e  how the  term ’’broad a p p lic a tio n "  and "broad program" pervades 
alm ost ev ery th in g .

They have added a rack  which r id e s  on the tu r f  and i f  the  t u r f  is  shallow 
roo ted  i t  p reven ts  i t  from r o l l in g  up on th e  spoons. I t  has been a very 
good a d d it io n  to  tho machine. You can see many o f the  plugs of s o il  on the 
ground in  th i s  p ic tu re .

Here they  a re  a e r ify in g  the fairw ays in  the  C leveland d i s t r i c t .  In  
f a c t ,  they d id  ev ery th in g  on tho g o l f  course w ith  the A e r i f ie r ;  te e s ,  g reen s , 
and fa irw ays. I t  g iv es  you a p r e t ty  good idea  of how i t  opens the s o i l ,  
a e ra te s  i t  and allow s m o istu re , lim e , f e r t i l i z e r ,  or anything e ls e  you put 
on to  p e n e tra te  in to  tho s o i l .  That might a t  f i r s t  g lance look p r e t ty  rough 
on your g reen s , and y e t i t  i s  e x a c tly  what a lo t  of g reens need. Jimmy Hamm- 
ner a t  Memphis i s  u s in g  tho  machine re g u la r ly  on h is  Bermuda g reen s . He 
do esn ’t  h e s i ta te  to  go in to  h is  Bermuda greens any tim e during  th e  summer 
w hile th ey  a re  in  p lay  and a e ra te  h is  greens because in  an hour or two they 
a re  back in  p u t t in g  c o n d itio n  and nobody ever knows the d if fe re n c e .

Here is  a s t e e l  doormat being dragged a f t e r  the  A e r i f ie r  has been used , 
b reak ing  and smoothing those p lu g s . An old mower run  over them w il l  chew 
them a l l  to  p ie c e s . Here a t  B e l t s v i l l e  we are  u s in g  i t  w ith  a b ig  se c tio n  of 
c h a in - lin k  fence dragg ing  r ig h t  behind i t .  We use up to  1,500 pounds of 
sand on i t  to  make i t  p e n e tra te  our s o i l  which g e ts  aw fu lly  h a rd . We a re  using  
i t  p r io r  to every  f e r t i l i z a t i o n  because we want our phosphate as deep in  the  
s o i l  as we can g e t it»  We don’t  want i t  on the  su rfa c e . A pparently i t  is  
g iv in g  us e x c e lle n t r e s u l t s .  I  b e lie v e  th a t i s  th e  l a s t  s l id e .  I  hope I have 
brought you a few new th in g s  in  t u r f ,  a t  le a s t  I  hope they  are  new to some of 
you. I f  th e re  a re  any q u estio n s  I  w il l  be g lad  to  t r y  to answer them.
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There a re  many d i f f e r e n t  f a c to r s  th a t  can a f f e c t  t u r f  and cause i t  to  
f a i l .  That f a i lu r e  may he in  varying degrees o f s e v e r i ty  a l l  th e  way from 
complete tu r f  f a i lu r e  to sim ply a lo ss  of p a r t  of th e  tu r f  or th inn ing  of the 
t u r f 0 There a re  so many d i f f e r e n t  fa c to rs  which a re  re sp o n s ib le  or can be 
re sp o n s ib le  for th i s  t u r f  lo ss  th a t  I have l i s t e d  here some of those which are  
most l i k e ly  to  be re sp o n s ib le . There a re  o th ers  which I h a v e n 't l i s t e d  which 
might c o n tr ib u te  to t u r f  f a i l u r e .  Once you have poor tu r f  you must fo llow  
the same procedure as th e  d o c to r does when ho has a p a t ie n t  who is  s ic k .
Before th a t  doc to r can do any th ing  towards g e t t in g  th e  p a t ie n t  on the road to  
recovery  he must f i r s t  of a l l  determ ino what i s  wrong. Quite o ften  in attem 
p tin g  to  d iagnose tu r f  f a i lu r e  wo a re  in  th e  same p o s it io n  as some of the  
M.D. 's  a re ,  bu t if  we have an understand ing  o f what might cause th e  t u r f  
f a i lu r e  we a re  in  a b e t t e r  p o s i t io n  to f in d  out what caused th e  damage aid  to 
take th e  proper s tep s  to  remedy th a t  c o n d itio n . So l e t  u s  go down th is  l i s t  
of causes of t u r f  f a i lu r e  and take  up those as I have them l i s t e d .

F i r s t  of a l l ,  d is e a se — th e re  a re  many d i f f e r e n t  kind of d ise a se s  which 
a f f e c t  t u r f  and they  a re  go ing  to  bo d iscussed  a l i t t l e  l a t e r  more in  d e t a i l  
so I w on 't go in to  any d e t a i l s  on t u r f  d is e a s e s ,  o th er than  some c h a ra c te r is 
t i c s  of them which may be h e lp fu l  in  determ in ing  whether i t  is  a d ise a se  or 
n o t. When a d ise a se  s t r ik e s  i t  u s u a l ly  produces c h a r a c te r is t ic  symptoms* I  
have some s l id e s  which you can see l a t e r  and you could also  observe from those 
Dr. Grau showed l a s t  n ig h t th a t  the  d isea se  u s u a l ly  k i l l s  alm ost a l l  the g ra ss  
in  an a re a . There w il l  be one a rea  w ith ra th e r  d e f in i t e  l in e s  between the 
in ju red  a re a  and th e  u n in ju re d  a re a , which is  v e ry  c h a r a c t e r i s t ic  of most kindt 
of d is e a s e s . That is  p a r t i c u la r ly  tru e  of the brown patch  d is e a se s  which 
a f f e c t  bent g rasses*  On some of th e  o ther g ra sse s  th e  d ise a se  is  a l i t t l e  morr 
d i f f i c u l t  to see because i t  may ju s t  bo a th in n in g  o u t. However, i f  you a re  
no t a t  a l l  c e r ta in  th a t  i t  is  a d ise a se  re sp o n s ib le  one sure way of f in d in g  
out is  to  g e t a plug of the  sod , the in ju red  sod, as soon as i t  happens and 
take i t  to  a p la n t patho logy  la b o ra to ry . Your s ta te  i n s t i t u t i o n  here  has the  
f a c i l i t i e s .  The p iece  o f  sod should be incubated under proper m oisture and 
tem perature co n d itio n s  fo r  34 to 48 hours and i f  a d ise a se  was p re se n t, the 
organism re sp o n s ib le  w il l  grow and m u ltip ly  under those c o n d itio n s . I t  can 
then  be examined under a microscope and i f  you can p o s i t iv e ly  find  and iden
t i f y  a d ise a se  organism then you a re  q u ite  c e r ta in  i t  was a d ise a se  which was 
causing the t ro u b le . I f  no d ise a se  organism comes out in in cub ation  th en  you 
can r e s t  assured  th a t  i t  was som ethiig e l s e  th a t  caused the damage. One p re 
c au tio n  in  f in d in g  out whether i t  was a d ise a se  or no t i s  th a t you c a n ' t  w ait 
for four or f iv e  days or a week and then take th a t plug of sod and in cubate  
i t  because by th a t  time those organisms which caused th e  d ise a se  a re  probably  
not th e re , a t  l e a s t  not in  a co n d itio n  where th ey  would come out under incu
b a tio n . So u n le s s  th a t  plug of sod is  taken f o r  in cub ation  im m ediately, a t  
l e a s t  during  i t s  a c t iv e  s tage  or im m ediately a f t e r ,  nothing w ill p robab ly  be 
found w ith a d e ta i le d  la b o ra to ry  exam ination.
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Of th e  m aintenance and c u l tu ra l  p ra c tic e s  which e f f e c t  d isea se  outbreaks 
w ate ring  is  one o f the  most im portan t. I f  th e re  is  any one good time to  w ater 
I would say th a t i t  i s  e a r ly  morning. E arly  morning is  th e  tim e when most 
d ise a se  organisms a t ta c k .  During the n ig h t th e  m oisture i s  c o lle c te d  on the 
b lades o f g ra ss  from th e  dew, so when the sun f i r s t  comes up and warms up the 
g ra ss  i t  i s  id e a l fo r  development of d is e a s e . I t  has th e  proper tem perature , 
i f  i t  i s  a warm day, and i t  has th e  proper m oisture from the dew. So i f  you 
w ater a t  n ig h t o r th e  evening b e fo re  you make th a t  co n d itio n  more d e s ira b le  
fo r  d ise a se  to  develop , because i t  loaves the g ra ss  even more m oist th an  i t  
would have been o th erw ise . When w ater i s  app lied  du rin g  the e a r ly  morning 
the d ro p le ts  of w ater from the sp r in k le r  w il l  tend to  wash th i s  m oisture film  
o ff  th e  g ra ss  b lades and we th in k  th e  b lades of the g ra ss  w il l  d ry  qu icker 
under th o se  c o n d itio n s  than they  would i f  you d id  not w ater and perm itted  the 
dew to ev ap o ra te . So i f  th e re  is  any one good time to  w ater in  o rder to 
avoid d ise a se  I b e liev e  th a t  morning is  the tim e to do i t .  I know of numerous 
g o lf  courses where they do p r a c t ic e  n ig h t w atering  and g e t  along a l r ig h t  so 
th a t  doesn’t  mean th a t  i t  c a n 't  be done. That i s  something th a t  w i l l  have to 
be worked out accord ing  to your own course c o n d itio n s .

F e r t i l i z in g  a lso  e f f e c ts  d ise a se  o p e ra tio n s . Excessive n itro g e n  f e r t 
i l i z e r  a p p lic a tio n s  d u rin g  hot w eather produces a rap id  su ccu len t growth o f 
g ra ss  and th a t  w atery su ccu len t growth is  more e a s i ly  a ttack ed  by d is e a s e .
So during  hot w eather i t  i s  a good idea  to keep your g ra ss  s l ig h t ly  on the 
hungry s id e , so to speak. We b e lie v e  th a t  i f  you do th i s  th e re  w il l  be a 
l i t t l e  le s s  lik e lih o o d  of d is e a se  a t ta c k s .  Mowing can e f f e c t  d ise a se . Mowing 
too c lo s e ly  w il l  weaken th e  g ra ss  so th a t  i t  would be more su sce p tib le  to the d ise a se  a t ta c k s .

The second cause of t u r f  f a i lu r e  I have l i s t e d  here  is  in s e c ts .  In se c ts  
and li ie ir  c o n tro l a re  going to be taken  up more in d e t a i l  l a t e r  so I won’t  go 
in to  any d e t a i l  on th a t .  But in s e c ts  more or le s s  a lso  produce c h a r a c te r is t ic  
in ju r ie s .  They a re  a l i t t l e  d i f f e r e n t  than th e  c h a r a c te r is t ic s  a sso c ia te d  
w ith  t u r f  d is e a s e s . I don’t  b e lie v e  th a t th ere  would be much danger of con
fu s in g  in se c t a tta c k s  w ith d ise a se  a t ta c k s ,  e s p e c ia l ly  the brown p a tch . Some 
of th e  le a fs p o t d ise a se s  which e f f e c t  our g ra sse s  might be confused w ith  chine] 
bug damage, but one su re  way of f in d in g  out whether i t  is  in s e c t  damage or not 
i s  to  make a very c a r e fu l ,  c lo se  search  fo r th e  in s e c t ,  i f  one is  suspected .
I f  an in se c t i s  found which you suspect might be causing the  tro u b le  then 
fo llow  th e  s a fe ty  trea tm en t which I o u tlin ed  b e fo re  fo r  d is e a se . I f  you d o n 't  
recogn ize i t  y o u rs e lf  as being  an in s e c t  which causes t u r f  damage take  i t  to  
somebody who can t o l l  you th a t ,  who can g ive you a p o s it iv e  id e n t i f ic a t io n  on 
th e  in s e c t  and a lso  in d ic a te  whether i t  i s  p a r a s i t i c  on g ra s s . There a re  
numerous in se c ts  th a t  l iv e  in  g ra ss  and which you w il l  f in d  in among the  g ra ss  
b lados b u t they a re  not p a r a s i t i c .  They do no t damage th e  tu rf*  So simply 
because you f in d  in s e c ts  p re se n t th i s  i s  no in d ic a tio n  th a t  they a re  respon
s ib le  fo r th e  damage. I f  you cannot p o s i t iv e ly  id e n t ify  them as a p a r a s i t ic  
in se c t on g ra s s , take them to an  entom ologist who can id e n t ify  them fo r you 
and t e l l  you i f  they d id  any damage ard a lso  recommend c o n tro l m easures,

Chemical burns—g o lf  courses now are  u s in g  enormous q u a n t i t ie s  of a l l  
d i f f e r e n t  kinds o f chem icals, f e r t i l i z e r s ,  h e rb ic id e s , fu n g ic id e s , in s e c t i 
c id e s , and most o f th ese  chem icals a re  chemical s a l t s  and they w ill  a l l  burn 
i f  th ey  a re  no t p ro p e rly  used . So in  u s in g  a l l  th ese  d i f f e r e n t  chem ical s a l t s
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I c a n ’t  emphasize too much how necessary  i t  i s  to be very ca re fu l*  Chemicals 
can ru in  e x c e lle n t t u r f  by improper a p p lic a tio n . I know of one occasion a t  
the West Side Tennis Club on Long Island  where the  N ational S ing les Tennis 
matches and the Davis Cup matches a re  p layed , th ey  have t u r f  te n n is  c o u r ts .
They have about 25 tu r f  c o u rts  a l to g e th e r  bu t th ree  of them a re  lo ca ted  in s id e  
the stadium  where th e  b ig  matches a re  played and those co u rts  a re  used only 
fo r  th e  b ig  matches so i t  i s  q u ite  common fo r those  c o u rts  to  be m aintained for 
f iv e  months in  a year w ithout a game of te n n is  being  played on them. One year 
ju s t  be fo re  the Davis Cup Matches were to  be held th e re  they made an a p p li
c a tio n  of a fu n g ic id e  which i s  a com bination o f mercury s a l t s  and they g o t i t  
a l i t t l e  too heavy, d id n ’t  g e t q u i te  a uniform  a p p lic a tio n , ard ended up with 
brown s tre a k s  a l l  over th e  t u r f  on those  te n n is  c o u r ts .  I t  was q u ite  a blow 
to th e i r  p r id e  of always haveing good tu r f  te n n is  c o u r ts . So be very c a re fu l 
in  app ly ing  a l l  those  m a te r ia ls .

F e r t i l i z e r s  which co n ta in  ammonium su lp h a te  or any of the chem ical s a l t s  
w il l  bu rn . Make c e r ta in  the a p p lic a tio n  i s  uniform  aid th a t i t  is not too . 
heavy. Don’t  apply them when th e  g rass  i s  w et. Any of these chem icals applied  
when th e  g ra s s  i s  wet w i l l  s t i c k  to  the  b lades of th e  g ra s s , and when they 
s t ic k  to the b lades of th e  g ra s s  they a re  going to burn th a t g ra ss  b lade  and 
i t  w il l  tu rn  brown. You can apply them when the  g ra ss  is wet i f  w ater is 
used to  wash i t  o ff  th e  g ra ss  b la d e s . The b e s t p ra c tic e  to  fo llow  fo r d ry  
a p p lic a tio n s  is  to  apply  f e r t i l i z e r  only when th e  g ra s s  b lades are  com pletely 
d ry  then  th e re  i s  much le s s  danger o f  b u rn in g . Many p laces  apply these m ater
i a l s  by spray ing  them on wet in  w ate r so lu tio n s  and th e re  i s  very l i t t l e  
danger of bu rn ing , bu t i f  they a re  not p ro p e rly  w atorod-in  they  w il l  cause 
burning even th en .

H erb ic ides—the main p recau tio n  to  follow  here i s  to  keep the h e rb ic id e  
on the  a re a s  a f fe c te d . 2-4D w il l  not damage the g ra ss  and w il l  take  out th e  
woods b u t i t  i s  v e ry  damaging to  shrubbery and flow ers which might be growing 
along th e  bo rders of your g ra ss  a re a s . So keep the spray  nozz les c lo se  to the 
ground and spray only on q i i e t  days and in  c lean in g  out spray equipmemt in  
which 2-4D is  used and which you expect to use in  sp ray ing  greens greens make 
c e r ta in  th a t  th e  spray equipment i s  c le a n . Otherwise valuab le  shrubs and 
flow ers may be damaged. I know of one occasion where i t  was thought th a t  the 
spray equipment was cleaned thoroughly  and when th e  sp rayer was used to  apply 
in s e c t ic id e s  on tomatoes they  wore a l l  k i l l e d .  However, i f  you should use 
some 2-4D and find  th a t some has gone on o th er p la n ts  where i t  might cause 
damage about th e  only th ing  you can do is  to  c l ip  o ff  th ose  p a r ts  of the p la n t 
which rece ived  the 2,4-D because i t  i s  absorbed down through the leav es and 
stems to  th e  ro o ts  bu t i f  you c l ip  o ff  the  sprayed p a r ts  of th e  p la n ts  immed
i a t e ly  you w il l  p reven t i t  from going down to the  ro o ts  and the p la n t may bo saved.

M a ln u tr it io n — I t  i s  u s u a l ly  f a i r l y  simple to  recogn ize t u r f  which i s  not 
being  p ro p e rly  m aintained w ith  re sp e c t to  the  feeding and p roper amounts of 
p la n t n u t r i e n ts .  Im properly fed tu r f  d o esn ’t  have a good h e a lth y  c o lo r and 
i t  d o esn ’t  grow very f a s t .  I t  i s  easy to  recogn ize im m ediately t u r f  which has 
not been p ro p e rly  supp lied  w ith  p la n t  n u t r ie n ts .  However, sometimes on g ra s s , 
in  the  g reen s  which you th in k  i s  w ell supp lied  w ith  n u tr ie n ts  you may come up 
w ith  some yellow ing  of th e  g ra s s  which wouldn’t  q u ite  come under those  charac
t e r i s t i c s  and where p le n ty  of n itro g e n , phosphorus, and potash are  a p p lied .
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Some of the minor elem ents which are necessary  for p la n t growth may be needed 
on the  ac id  s o i l s .  There have boon some p r e t ty  good t e s t s  worked out which 
w il l  in d ic a te  whether those elem ents axo p resen t in  th e  s o i l  in  a v a ila b le  
form and in  s u f f ic ie n t  q u a n t i t ie s  to supply the needs of th e  p la n t .  However, 
in  the a lk a lin e  s o i l s  the  to s t s  have not boon too s a t i s f a c to r y  so f a r .
There a re  lo t s  of t e s t s  being  used b u t they have not been c o rre la te d  too w ell 
w ith response from a p p lic a tio n  of those d i f f e r e n t  e lem ents. So in  many of 
those c ases , e s p e c ia l ly  on a lk a lin e  s o i l  i t  is  sim ply necessary  to go by t r i a l  
and e r ro r  method, th a t  i s ,  make small a p p lic a tio n s  of th ese  d i f f e r e n t  minor 
elem ents or e s s e n t ia l  tra c e  elem ents, whatever you want to c a l l  them, and see 
what happens. Do not pu t on heavy excessive  a p p lic a tio n s  and cause damage 
because a l l  o f them a re  to x ic  i f  app lied  in  la rg e  q u a n t i t ie s .  Copper, boron, 
manganese, iro n , a re  a l l  to x ic  i f  app lied  in  la rg e  q u a n t i t ie s .

Over F e r t i l i z a t io n — I have a lrea d y  mentioned something about o v e r - f e r t 
i l i z a t i o n  in  connection  w ith d is e a s e . Even though you may not damage tu r f  
by o v o r - f o r t i l i z a t io n ,  i t  i s  uneconomic. There is  no p o in t in  p u ttin g  on 
1000 pounds of f e r t i l i z e r  i f  500 pounds w il l  do th e  jo b . You are  spending 
tw ice as much money w ithout g e tt in g  proper re tu rn s  for i t  and a t th e  same 
time i f  you pu t on too much f e r t i l i z e r  tro u b le  may r e s u l t .  So keep f e r t i l i 
z a tio n  w e ll w ith in  the l im i ts  of sa fe ty . Make c e r ta in  th a t  you a re  not p u t t in  
on too  much and in s te a d  of p u t t in g  i t  on i f  th e re  is  a q u estio n  of p u ttin g  on 
too much a t  once, and you have the  f e r t i l i z e r  and want to g e t i t  a l l  on, put 
i t  on in  s p l i t  a p p lic a tio n s . In th i s  way th e re  w il l  be much le s s  danger of 
causing  damage.

Drought I n ju r ie s —This i s  something th a t in  q u ite  a largo  p a r t  of th is  
S ta te  of Texas th a t  i s  ap t to  be a  l im itin g  fa c to r  e s p e c ia l ly  during  th e  
summer months. On g reens i t  is  not a t  a l l  uncommon to fin d  lo c a liz e d  d ry  
spo ts in  greens which g e t the same amount of m oisture as o th er se c tio n s  of the 
green do, bu t fo r  one reason  or another the  w ater does not p e n e tra te  in  th a t  
p a r t i c u la r  sp o t. U nless you take  out a plug in  th a t  a rea  and examine i t  you 
probab ly  won’t  know th a t  th e  m oisture is  not p e n e tra t in g  u n t i l  i t  shows up 
as an o ff-c o lo re d  spot and d ie s .  Some of th e  bent g ra sse s  have the  p ro p e rty  
of causing  a th a tc h  over the to p  of th e  s o i l  and i f  th a t  th a tch  or mat of 
t u r f  becomes bad onough m oisture w il l  not p e n e tra te . A ll app lied  w ater runs 
o ff  in to  o ther a re a s , and does th e  surrounding g rass  a b so lu te ly  no good.
Those spots u s u a l ly  show up in  a bent green  a s  a somewhat b lu ish  tin g e  and th i  
i s  e s p e c ia l ly  tru e  i f  ro o t system  is  shallow . I f  you have a good deep ro o t 
system  of 4, 5, or 6 inches th i s  i s  much lo ss  ap t to occur. When you beg in  
to  soo somo of thoso b lu ish  t in te d  sp o ts showing up i t  i s  a good id ea  to 
examine th e  s o i l  below them and soo if  th e re  i 3 onough m oisture p re se n t. I 
have oxaaminod a number of thoso and found th a t the  s o i l  below thoso was pow
d e r d ry . Then i t  i s  necessary  to  make fo rk  ho les w ith tu b u la r  t in e s  or use  
some moans of g o ttin g  w ater down in to  th a t  s o i l  and u s u a lly  when th is  i s  done 
th e  spot w il l  recover u n le ss  i t  has the tu r f  too much damaged to recover a t  
a l l .  Also i f  you have a shallow  ro o t system i t  may bo necessary  to  w ate r, 
e s p e c ia l ly  on ho t days, more than you otherw ise th in k  n ecessary . With a 
shallow  ro o t system on a hot day the  g ra ss  may loose  m oisture f a s te r  than  i t  
can take  i t  up out o f th e  s o i l ,  30 i t  may be n ecessa ry  on c e r ta in  days when 
th i s  i s  happening to  w ater th e  greons as much as tw ice a day i f  you have a 
shallow  ro o t system, in  o rder to  keep tho g ra ss  a l iv e .  Of co u rse , the goal 
to  work fo r  would bo to go t a good deep r^ o t system so th a t  you know you are



37

not handicapped by th a t  shallow  ro o t system which makes th i s  tw ic e -d a ily  
w atering  n ecessa ry .

O ver-w atering — Many g o lfe rs  have th e  p e c u lia r  p roperty  of w antirg  th e i r  
g reens s o f t .  I f  the  g reen s  a re  s o f t  i t  is  much e a s ie r  to hold a p itched  shot 
on th e  g reen  fo r  th a t  reason  you may have a lo t  of your members com plaining 
about th e  hard g re en s . They want th e  g reens s o f t  and g iv in g  them more w ater 
is  t h e i r  remedy fo r doing t h i s .  So in  th e  even t th a t  you wore fo rced  in to  
p u ttin g  on more w ater in  order to  keep the g reens s o f t  so th a t  any kind of a 
p itch ed  shot w il l  s t i c k  on, then you a re  in v it in g  tro u b le . O ver-w atering 
s e a ls  o ff  th e  s o i l  so th a t  no a i r  can p e n e tra te  and you w ill end up w ith  a 
shallow  ro o t system. G o lfe rs , cad d ies , workmen, and equipment running over 
the green  w il l  fu r th e r  r e s t r i c t  th e  ro o t system and you w il l  end up with a  
puddled s o i l  which i s  almost l ik e  c o n c re te . You may have a scrap  on your 
hands w ith  your membership in  o rder to keep them from in s is t in g  on more w ater 
but by a l l  means i f  p o s s ib le  avoid over-w ate ring . Make c e r ta in  th a t  the s o i l  
i s  dry and needs w ater each tim e before  i t  i s  a p p lie d . You saw th e  p ic tu re  
l a s t  n ig h t of th e  ro o t system where they perm itted  tho s o i l  to d ry  out so 
th a t  tho ro o ts  wont down in  o rder to g o t w ater. Develop a deep roo t system and try  to avoid too much w ater.

Acid s o i l—A too acid  s o i l  may in  i t s e l f  d i r e c t ly  and in d ir e c t ly  r e s u l t  
in  the s o i l  becoming an improper medium in  which to grow g ra ss . In a d d itio n  
to having a chem ical e f f e c t  on th o  s o i l  i t  may a lso  e f fo c t  th e  phy sica l na tu re  
of th e  s o i l .  An acid  s o i l  in  a g reen  i s  c h a ra c te r iz e d  by be ing  hard and un
y ie ld in g . In  w alking ac ro ss  tho green i t  fo o ls  lik e  w alking on co n cre te .
There i s  no g ive to  i t .  S o il do esn ’ t  e x is t  in  th e  proper s tru c tu re  when i t  
is  extrem ely a c id . So i f  tho s o i l  i s  ac id  remedy th i s  by a p p lic a tio n s  of 
lime and in  th is  way tho s o i l  w i l l  become more lo ose  and f r i a b le ,  since the 
s o i l  in th e  g reens takes enough punishment as i t  i s  oven though we have id ea l 
c o n d itio n s . Try to make th o  s o i l  as n e a rly  id ea l as p o ss ib le  because you a re  
s t i l l  going to  have enough tro u b le . When you do have an acid  s o i l  i t  may bo 
c h a ra c te r iz e d  by no t g o t t i r g  enough response  from f e r t i l i z e r ,  e sp e c ia lly  
ammonium su lp h a te . That is  c h a r a c te r is t ic  of a s tro n g ly  ac id  s o i l  I f  the pH 
i s  down to  about 4 or 5 you can pu t on ammonium su lpha te  and you w ill  never 
know i t .  The ammonium su lp h a te  which you put on must be changed to n i t r a t e  
b e fo re  the p la n ts  can absorb i t .  But a t  low pH values tho  b a c te r ia  which 
cause th i s  change are  not a c tiv e  so no t r a n s f e r  o f ammonia to  n i t r a t e  takes 
p lace  and when th i s  happens the f e r t i l i z e r  does the p la n ts  no good. I f  th a t 
happens and you do have an acid  s o i l  make c e r ta in  you have your s o i l  te s te d  to 
fin d  o u t. I f  you a re  doing your own te s t in g  and have one of th e  t e s t  k i t s  
which have th e  four d i f f e r e n t  in d ic a to rs  in  i t  make c e r ta in  you use  th o  r ig h t  
co lo r c h a r t because out of th e  fou r in d ic a to rs  two a re  green and change 
through b lue  to yellow . The o th er two go from rod to  yellow . The co lo r change 
a re  id e n t ic a l  bu t of tho two green  ones, one covers a pH range of about 4 to 
5, th e  o th e r tho same co lo r change covers a pH range o f  about 6 to 7, So i f  
you make tho  to s t  w ith one in d ic a to r  and road i t  o ff  tho o th e r c h a rt you w il l  
be very  much in  e r ro r .  I know of one g o lf  course th a t  d id  th a t  and thought 
they  had the  proper s o il  a c id i ty  vhon a c tu a l ly  i t  was down to about 4 .5  and 
they c o u ld n 't  understand  why th ey  wore lo o sin g  tho g reen s . So i f  you do your 
own te s t in g  bo very  c a re fu l  about i t .  In reg ard  to  those s o i l  t e s t s  i t  is  
a lso  im portant th a t  you do tho proper job of sampling because no s o i l  t e s t  is  
more accu ra te  than  tho  sample taken . I would recommend in  te s t in g  th o  s o i l
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you take  a t  l e a s t  4 or 5 cores of s o i l  as deep as th e  ro o ts  p e n e tra te  and 1 
inch in  d iam eter. U sually  about 4 inches deep from d i f f e r e n t  sec tio n s  of the 
greens is  adequate. Make a composite of th ese  a f t e r  th e  to p  h a l f  inch of each 
core i s  removed. The reason  fo r c u ttin g  o f f  th a t  top p a r t i s  th a t  i t  may have 
c e r ta in  th in g s  in  i t  th a t  may a f f e c t  your s o i l  t e s t  hu t which w ill  not a f f e c t  
g rass  growth. There is  no reaso n  fo r  going deeper th an  4 or 5 inches u n le ss  
you have a deeper ro o t system because i f  you go down say to 8 inches and you 
to s t  th a t  s o i l  i t  w on 't moan any th ing  because you have no th ing  growing in  i t .
I t  may be worthwhile to examine the s o i l  below 5 inches as i t s  p hy sica l con
d i t io n  may a f f e c t  g ra s s  growth. Wo have found in  our s o i l  t e s t s  th a t in  any 
p a r t ic u la r  s o i l  you ge t extreme v a r ia t io n s .  In  a clod of s o i l  about 4 or 5 
inches in  d iam eter we have run pH t e s t s  on d i f f e r e n t  s o il  p a r t ic le s  taken 
from th a t c lod  and wo found th a t th e re  would be a v a r ia t io n  of a s  much as .8  
to  1 pH in  d i f f e r e n t  se c tio n s  of i t .  So u n le ss  you do make a composite of 
these  d i f f e r e n t  co res then  you cannot o b ta in  a c le a r  p ic tu re  of th e  e n tire  
g reen . A ll you have is  a p ic tu re  of one is o la te d  sp o t. Wo th in k  however, 
th a t  from th e  s tan d p o in t of p la n t  growth i t  is  b e s t th a t  the  s o i l  does not 
have a uniform  sod. A v a r ia t io n  in  d i f f e re n t  p a r ts  of tho s o i l ,  say from a pH 
o f 5 to 7 r e s u l t s  in  d i f f e r e n t  n u tr ie n ts  being  a v a ila b le  a t  pH 5.0  than a t pH 
7 and each g ra ss  p la n t w i l l  have ro o ts  going in to  each kind of a re a . Each 
p la n t  w i l l  have ro o ts  where tho pH is  5, i t  w il l  have ro o ts  a t a  pH of 6 and 
a l l  v a r ia t io n s  in  between. So d o n 't  bo alarmed i f  tho pH i s  n o t tho same u n ifo rm a lly  over tho o n t ir e  green*

Mowing too c io so ly —Now Dr. T a lley  covered th o  su b jo c t of mowing q u ite  
w e ll. There i s  not much p o in t saying anything about th a t  except th a t  I would 
l ik e  to b rin g  up th i3  p o in t .  One g o lf  course superin tenden t w il l  say th a t ,  
w ell I cu t my greens 3/16 and ano ther says I cu t mine a t  l / 4  or whatever i t  
may bo. Even though two g o lf  courses havo mowers ad ju s ted  a t  what they  con
s id e r  3 /l6  I th in k  th<y a ro  not c u tt in g  a t  e x a c tly  th e  same because each has 
d i f f e r e n t  methods, th e i r  own in d iv id u a l method of a d ju s tin g  th a t  mower to  what
ever ho wants* Also the growth o f g ra s s  on tho groon w il l  a f f e c t  th e  heigh t 
i t  is  c u t. I f  you have a th in  t u r f  your f ro n t r o l l e r s  and your re a r  r o l l e r s  
on the  mower w il l  p e n e tra te  much deep er and sink  f a r th e r  in to  tho g ra s s , so 
tho 3 /l6  on th a t  kind of tu r f  i s  not the  same 3 / l6  th a t  you get where you havo 
dense mat of t u r f  where tho r o l l e r s  a re  supported by a heavy growth of g reen . 
Keep th i s  in  mind in  a d ju s tin g  your mower. I f  you havo a heavy h e a lth y  grov/th 
o f g ra ss  you can a d ju s t your mower much c lo se r  than you can i f  you have a th in  tu r f .

Washboard e f f e c t  on fa irw ays—Everybody's opinion i s n ' t  q u ite  the  same as 
to what causes t h i s .  The two reasons which a re  commonly g iven  are  th e  mowers 
a re  operated  too f a s t ,  and secondly , im properly ad ju s ted  mowers or maybe a 
com bination of tho two. Some p laces  may mow th e i r  fairw ays a t h igh speed and 
s t i l l  g e t away w ith  not having th i s  washboard e f f e c t .  O thers claim  they cut 
down on t h e i r  spoed and they s t i l l  havo i t .  However, I th in k  th a t  i t  would be 
a good idea  to  p o in t out th a t  the adjustm ent between tho bed kn ife  and the 
r e e l  is  a t  l e a s t  a f a c to r .  Because i f  tho r e e l  i s  in  too t ig h t  adjustm ent 
a g a in s t tho bod k n ife , as th e  mower goes along tho ro ta t io n  of the r e e l  tends 
to  l i f t  tho  ro a r r o l l e r  o ff  tho ground, e s p e c ia l ly  whore tho su rface  is  rough 
and i f  tho mower i s  moving a t  a rap id  r a t e .  'When th o  r o l l e r  comes back down 
again  i t  h i t s  tho ground aga in  p r e t ty  hard and i f  you aro mowing when tho  s o i l
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i3 somewhat damp i t  w il l  tend to  mako a d ep ress io n  th ere  and w ith continuous 
ope ra tio n  of th a t  going up and down in  th e  same spot you w il l  probably end up 
w ith  th is  washboard e ffec t»  So I b e lie v e  i f  you watch those two th in g s , not 
going too f a s t  and keep your mowers in  proper ad justm en t, th ere  w ill bo l i t t l e  
danger of having th is  co n d itio n  a r i s e .  In the d ry  p a r t  o f summer whore you 
don’t  havo i r r ig a te d  fairw ays you don’t  havo to worry about th a t  because the 
ground is  so hard i t  makes no d iffe re n c e  i f  th e  mower bounces. Once you have 
washboards in  the  fairw ays th e  on ly  way thoy have boon able to c o rre c t i t  is  
by cross-mowing the fairw ay which i s  a lo t  of troub le  because th e re  is so 
much tu rn in g  th a t  i t  ta k e s  about twico as long to mow them» So t r y  to avoid 
th i s  c o n d itio n , in  the f i r s t  place»

Matted tu r f — I t  i s  a good idea  to  have a c e r ta in  amount of mat bu t when i t  
goes beyond th a t  amount i t  i s  not so good. The heavy m atted t u r f ,  i f  i t  g e ts  
too heavy, s tay s  damp fo r  lo nger periods of time which makes good opportun
i t i e s  fo r  d ise a se  outbreaks to occur. I t  makes a good h id in g  p lace  fo r  
in se c ts  and between the two of them you may run in to  tro u b le . In order to  
provide a proper cushion on the  g reen  i t  i s  a good idea to  have a c e r ta in  
amount of th i s  mat but don’t  l e t  i t  go to extrem es. In a d d itio n  to the d i f 
f i c u l t y  you might run  in to  from d ise a se  and in s e c t  a t ta c k s ,  i f  i t  occurs on 
fairw ays i t  may preven t the p e n e tra t io n  of f e r t i l i z e r  and o th er app lied  mat
e r i a l s .

You haven’t  had to  worry about Japanese B ee tle  grubs y e t ,  but in  the 
E ast thoy have had them fo r  y ears  and they cause severe damage. I t  was not 
a t  a l l  uncommon on u n p ro tec ted  t u r f  a reas to  fin d  the fairw ays e n t i r e ly  gone. 
The Japanese B ee tle  grub l iv e s  below tho su rface  of the t u r f  and i t  feeds on 
the  g ra ss  ro o ts  and i t  w il l  cu t o f f  a l l  tho g ra ss  ro o ts  and sometimes tho g rass  
w il l  s t i l l  bo groon on top and you could p ick  i t  up l ik e  a rug . A ll the  
ro o ts  had boon cut o f f .  Load a rse n a te  a t  400 lb s .  p e r acre  is  th e  c o n tro l 
bu t w ith  th e  heavy mat of t u r f  tho a rsen a te  remained on top of tho mat and 
never p e n e tra ted  to whore tho  Japanese B eetle  grubs were feed in g . This may 
a lso  happen to  ap p lied  f e r t i l i z e r .  I f  you have th i s  heavy mat and the f e r t 
i l i z e r  w il l  rem ain r ig h t  on tho  su rface  and you may wonder why you g e t no 
response from th o  f e r t i l i z e r .  The rakes which Dr. Grau showed in  the  p ic tu re s  
l a s t  n ig h t a re  an e x c e lle n t way of he lp ing  to remove th a t mat. Some havo 
oven gone as f a r  as to u se  d isk s  in  the fairw ays which ju s t  cu t through the 
mat and l e t  f e r t i l i z e r  and o th e r su rface  applied  m a te ria ls  go on through. On 
the greens i f  you got t h i s  m atting  you w il l  a lso  probably run in to  a "g ra iny" 
c o n d itio n . In o th e r words, tho g ra ss  stems w il l  run along in  one d i re c t io n  
in  one a rea  and another d i r e c t io n  a few foo t away. You may fin d  those stoma 
running along as much as 18 inches to 2 fo o t long a l l  going in  one d i r e c t io n  
and tho g o lfo r  doesn ’ t  lik e  t h i s .  Vi/hon tho g o l fe r  a ttem pts tc p u t t ,  i f  he i s  
p u ttin g  w ith  th o  g ra in  th e  b a l l  goes l ik e  th e  d e v i l ,  bu t i f  he i s  p u ttin g  
a g a in s t tho  g r a in  tho b a l l  d o o sn 't  go a t  a l l .  Using a rake is  tho b e s t method 
of c o r re c t in g  th is  c o n d itio n  once i t  devolops, but mowing p ra c tic e s  may a f f e c t  
i t s  developm ent. I t  is  a good idea  to  mow greens in  a d i f f e r e n t  d i re c t io n  
each tim e. I f  t h i s  i s  done i t  w i l l  tend to  prevent th a t m atting , and a lso  the 
" g ra in in g " . You may a lso  use  b rushes on mowers to help keep tho mat from 
forming and th e  g ra s s  becoming "g ra in y " . Onco i t  forms a l l  you can do is  to 
go in  and givo i t  a severe  ra k in g  jo b , you may th in k  you a re  te a r in g  the groon 
a l l  to  p ieces  and you may. I have soon cases whore they would rake i t  then 
mow i t  th en  rake i t  ag a in  then mow i t  aga in , each time they would ge t enormous
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q u a n t i t ie s  of g ra ss  c lip p in g s . Following th i s  w ith a to p -d re ss in g  and proper 
f e r t i l i z a t i o n  you would never know th a t anyth ing  had ever happened to the 
g reen .

Mower out of Adjustm ent—An im properly ad ju sted  mower can cause a lo t  of 
troub le»  Even though you have your green  su rface  as le v e l as i t  i s  p o ss ib le  
to make i t ,  i f  your mower is  not p ro p e rly  ad ju sted  you s t i l l  get a lousy  p u t t 
ing su rfa c e . I v/vuld guess h a lf  of your p u ttin g  su rface  which you ob ta in  is  
produced by good c lean  mowing and u n lo ss  the mower is  p ro p e rly  ad ju sted  so th a t 
i t  w il l  cut p ro p e rly  you a re  not going to  got th a t .  When you ad ju s t your 
mower, u n lo ss  you a d ju s t each sid e  to cu t e x a c tly  the same, you a re  going to  
go t c lo se r  mowing on one sid e  than th e  o th o r, and you w il l  again run in to  
tro u b lo . So mako c e r ta in  th a t  you havo a good to o l to a d ju s t your mower w ith 
and secondly mako c e r ta in  th a t th e  mower has th e  proper adjustm ent between 
the r e e l  and the bod k n ife . I havo seen in s ta n c es  where the  r e e l  was so f a r  
away from the  bod k n ife  i t  was ru s ty . I t  wasn’t  even wearing the r u s t  o f f  of 
i t .  With a mower ad ju s ted  lik o  th a t you c a n 't  do a good job of c u tt in g . I t  
chews o f f  p a r t  of i t ,  and when i t  chews i t  o f f  th e  end of th a t  g ra ss  b lade 
which i t  chews o f f  w i l l  c e r ta in ly  tu rn  brown, e s p e c ia l ly  in  hot woathor so 
th a t  you may havo some brown t ip s  showing up i f  you d o n 't  have your mower 
p ro p e rly  a d ju s te d .

Poor Surface A era tion—You may have greens lo ca te d  back in  the  edge of 
the woods where they a re  com pletely  surrounded by t r e e s  so th a t th ere  is  no 
p o s s ib i l i t y  fo r  proper c i r c u la t io n  of a i r  around th a t  g reen . The main d i f 
f i c u l ty  which w il l  u s u a l ly  a r i s e  i f  you have a g re en  l ik e  th a t  i s  th a t  you 
w il l  have more brown p a tch  th e re  than on th e  o th e rs . This is  because the 
m oisture and tem peratu re  co n d itio n s  make i t  more id ea l fo r  th e i r  developm ent.
Or secondly th a t  g reen , w il l  ta k e  much longer to  d ry  out than your o th e r 
greens do because a i r  blowing across tends to remove th e  m oisture much f a s te r ,  
so a g reen  under those c o n d itio n s  w il l  be overwatered even though you put the 
same amount of w ater on th a t  as you do the  o th e r . This w i l l  tend  to r e s u l t  in  
a puddled compact s o i l  because i t  d o e s n 't  d ry  out f a s t  a f t e r  r a in s  and w ater
ing . The p lay e rs  and equipment in  going over i t  w i l l  pack the s o i l .  There 
a re  two th in g s  you can do in  o rder to  e lim in a te  th i s  c o n d itio n . U sually  i f  
you have a l l  those  tre e s  the b e s t  th in g  you can do is  to th in  them o u t. Take 
out some of th e  t r e e s ,  ard. th ose  you leave cut o ff  a l l  th e  limbs up to  a 
h e ig h t of 15 f e e t .  But i f  you th in  out the t r e e s  and c lean  out the underbrush 
so th a t  the a i r  can g e t in  an i d ry  out the green  and keep i t  under the  same 
m oisture co n d itio n s  a s  th e  g reen s  th a t  a re  out in th e  open i t  w il l  bo much 
e a s ie r  to  m ain ta in . I know of one caso where they couldn’t  cu t out th e  t re e s  
so to  g e t a i r  in  they brought in  an a irp la n e  p ro p e lle r  on a motor and placed 
i t  so th a t  i t  would c i r c u la te  a i r  over th e  g reen . Although th is  was ra th e r  
expensive i t  accom plished th e  jo b .

Poor Surface or Underground D rainage—Grass c a n 't  grow i f  i t  has i t s  
fe e t in  w a te r. Dr. Grau ta lk ed  l a s t  n ig h t about the  need o f g ra ss  p la n ts  fo r  
oxygen and a e ra tio n . A ll th e  g ra ss  ro o ts  c a r ry  on r e s p ir a t io n ,  the same as 
we do. They take in  oxygon and exhale  carbon d io x id e . I t  i s  not the same 
mechanism as wo have but the same th in g  happens to  th o se  g ra s s  ro o ts  th a t  
happens to  us i f  we d o n 't  g e t the necessary  amount of a ir  and oxygon, they d ie .  
They come up to th e  upper la y e rs  or upper reg io n s of th e  s o i l  where they can 
g e t the  oxygon and a shallow  ro o t system r e s u l t s .  I f  you do havo such a con
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d i t io n  a3 th i3  a l l  you can do is  i n s t a l l  e i th e r  su rface  or subsurface  dra inage 
or both but g o t the  w ater o ff  th e  green one way or ano th er. Make the grade 
so th a t the water runs o ff  the su rface  and a lso  you may noed to put in  t i l e  
d ra in s  so th a t you can ta k e  i t  o ff  below. O rig in a lly  wo only had th e  p lans to 
do as the  farm er d id  in  in s ta l l in g  t i l e  d ra in s . Ho pu ts h is  t i l e  d ra in s  18 
inches or more below tho  su rface  so th a t a l l  h i s  t i l l a g e  equipment would not 
in te r f e re  w ith  th e  t i l e .  Wo have found in  a l l  of our g reens whore we put in  
t i l e  d ra in s  th i s  deep th a t i t  was u s e le s s ,  ju s t  a waste of tim e, because the 
w ater never go t down to the  t i l e ,  Tho b e s t way to  put in  th i s  t i l e  d ra in s  
so th a t  they perform  th e i r  fu n c tio n  is  to  keep them as c lo se  to th e  su rface  
as p o s s ib le  and s t i l l  not in te r f e r e  w ith p lac in g  the  cup. I would pu t them in  
ju s t  deep enough th a t  when I made a cup hole the cup c u t te r  would not touch 
tho t i l e .  P lace  g ra v e l of some k ind , pea g rav e l i s  th o  b e s t ,  around tho t i l e  
d ra in  so th a t tho w ater can g e t  to  i t  and keep i t  as c lo se  enough to th e  su r
face  to take  the  w ate r.

Layering— I want to  go in to  th i s  su b je c t tomorrow more in  d e t a i l  when I 
d is c u s s  a p p lic a tio n  of to p -d re ss in g  m a te r ia l , bu t I would lik e  to  say th is  
about i t  now. When p u tt in g  to p -d re ss in g  on do not pu t on anything which you 
do not consider an id ea l medium in  which to grow g ra s s . In tho  East we could 
take  a p lug  out of a green  in  most of the g o l f  courses down to a depth of 8 or 
10 inches and by looking a t  th a t  p lu g , the la y e rs  o f i t ,  v/o could tr a c e  the 
h i s to r y  of our knowledge in  greenkooping because back in  tho  l a t e  2 0 ’s when 
p ea t moss was f i r s t  used  th e re  was a lo t  of s t r a ig h t  p ea t u sed . You can s t i l l  
fin d  th ese  la y e rs  of p e a t .  They have boon covered up now, ard some of them 
are  down to a d ep th  of 8 to 10 inches by co n tin u a l to p -d re ss in g  bu t those 
la y e rs  of p ea t a re  s t i l l  th e re .  Likowiso a lo t  of our greenkoopors th a t  came 
to th e  U nited S ta te s  got th e i r  e a r ly  t r a in in g  in  Scotland and EngLand. Eng
land has a p e c u lia r  c lim ate  which i s  vory good fo r  growing g ra s s . I t  is  
id e a l .  The most id ea l th a t  wo have in  tho world fo r  growing g r a s s .  Over th e re  
you can do most any th ing  w ith th e  g rass  and i t  s t i l l  grows. We c an ’t  do th a t 
over h e re . So when th ose  greenkoopors came here  from Scotland and England 
they s ta r te d  tho p ra c t ic e  of sand ing  the greens each f a l l .  On greens where 
th a t  was done wo can tak e  those p lugs out and s t i l l  find  those  la y e rs  of sand. 
These lay o rs  of sand and p ea t a re  in te r f e r in g  w ith deep ro o t p e n e tra t io n , 
and they a re  in te r f e r in g  w ith w ater movement b o th  up and down in  the  s o i l .
I f  you have a la y e r  of sand in  tho  g reen s  you w i l l  vory seldom fin d  th a t tho 
ro o ts  w i l l  go through i t ,  You ta k e  a plug out and i t  w il l  break r ig h t  where 
th a t  sand la y e r  i s .  Your p ea t la y o rs  p reven t w ater from going down. In o th er 
words, i f  you have a la y e r  of p ea t in  th e  g re en s , oven tho i t  is  only a q u a rte r  
of an inch  or h a lf  and inch in  th ic k n e ss , water won’t  p e n e tra te  a t  a l l ,  so i t  
may be a l im itin g  f a c to r  in  g ra ss  grow th.

With a layered  c o n d itio n  you can te a r  up the  g reen  and remake i t ,  but i f  
th a t  i s n ’ t  p o s s ib le  and i t  u s u a l ly  i s n ’t  fo r  a f t e r  a l l  a g o lfe r  has to  have a 
green to p lay  on, what you can do is  use some kind of a to o l  fo r  b reak ing  i t  
up . These tu b u la r  t in e  fo rks are  a hand instrum ent fo r  doing th is  job bu t now 
they  have a machine which w il l  do th e  same jo b , and do i t  much e a s ie r  and much 
q u ick e r. The a e r i f i e r ,  which you saw p ic tu re s  of l a s t  n ig h t w il l  do th a t  same 
job . I t  w i l l  make ho les through those la y e r s ,  and you can work a small amount 
of good to p -d re ss in g  in to  those  ho les and i f  you continue th a t  over severa l 
y ea rs  e v e n tu a lly  you w il l  have th a t  co n d itio n  c o rre c te d . Not e n t i r e ly  perhaps
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"but you should he ab le  to m aintain  s a t i s f a c to r y  t u r f .
Black Scum—This b lack  scum is  no th ing  more than  an a lgae  growth. I t  

s t a r t s  out as a green scum v/hich comes in  hot ra in y  w eather and i t  i s  u s u a l ly  
found where d ra inage  is  bad and where w ater s ta n d s . A fte r th e  spot d r ie s  the 
green scum tu rn s  b lack  and becomes d ry  ard c ru sted  which k i l l s  the g ra s s .
When the  f e r t i l i t y  is  q u ite  high on tho greens and m oisture is  p le n t i f u l  i t  
makes id e a l co n d itio n s  fo r  th e se  sm all p la n ts  to  grow. They grow and develop 
in  tho  w ater w ith  th e  f e r t i l i z e r  which you have app lied  to the g ra s s .  So 
f i r s t  o f  a l l  i f  you want to  e lim in a te  b lack  scum don’t  have the co n d itio n s 
which b rin g  i t  on, have good d ra in ag e , and keep your g ra ss  growing w e ll.
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TURF GRASSES OF THE SOUTHWEST AND THEIR MANAGEMENT
Gordon H. Jones 

C h ie f, T urfing  S ec tion  
C iv i l  A eronautics A d m in istra tio n , Region IV

The choice of t u r f  g ra sse s  to  be used under d i f f e r e n t  con d itio n s depends 
upon a number o f f a c to r s .  Among th ese  fa c to r s  a re ; type of s o i l ,  the  use to  
be made of th e  g ra s s , th e  amount of care  th a t  is  to  be spent in  th e  mainten
ance of th e  g ra ss  and the  type o f a rea  to  be planted«

In  the  Southwest th e re  a re  approxim ately  1,000 d i f f e r e n t  spec ies of 
g ra s se s . While many of th ese  sp ec ies  have p o t e n t i a l i t i e s  as t u r f  g ra s se s , 
they have never been f u l ly  te s te d  and a re  no t a v a ila b le  com m ercially. Such 
a la rg e  number of g ra sse s  has had the e f f e c t  o f causing  considerab le  con
fu s io n  in  th e  naming of g ra s se s  and before  going in to  a d isc u ss io n  of the 
more im portant t u r f  sp ec ies  of th e  Southwest, I would l ik e  to  d isc u ss  b r ie f ly  
how g ra sse s  a re  named.

As most of you know, p la n ts  u s u a l ly  have two names, the b o ta n ic a l name 
and th e  common name. The b o ta n ic a l name is  in  L a tin  and serves to  id e n tify  
the p la n t no m atte r what the  n a tiv e  tongue of th e  w r ite r  or reader may be . 
Common names cannot be u n iv e rs a l ,  s ince  they  n a tu ra l ly  vary w ith  the lang
uage spoken. Also th e re  a re  o fte n  se v e ra l d i f f e r e n t  common names in  one 
language. As, fo r  example, the  g ra ss  which we commonly r e f e r  to  as Bermuda 
g ra s s ,  i s  known in  E ng lish  speaking c o u n trie s  under g re a t v a r ie ty  of names,
In  A u s tra l ia  i t  i s  known as couch or Ind ian  couch, doob and kweek, in  A fric a , 
i t  i s  c a lle d  doob or dub, couch, kweek, quick  or f in e  quick and Scotch g ra ss ; 
in  In d ia  the  names g iven i t  a re  doob or dhoob, durba or du rva , creeping  panic 
g ra ss  and h a r i a l i ;  in  Cuba i t  is  known as Cana maza and yerba f in a ;  in  Egypt 
i t  i s  c a lle d  N eguil; in  Hawaii, i t  i s  re fe rre d  to  as m anienie; in  Malaya, 
i t  is  known as serangoon. In  our coun try  we have o ften  heard Bermuda g rass  
re fe r re d  to  as d e v i l 's  g ra ss  and w ire g ra s s . I t  i s  a lso  c a lle d  Bahama, 
d o g sto o th , ree d , Scotch and scu tch  g ra s s . A ccordingly , i t  may be e a s i ly  seen 
why b o ta n ic a l names fo r  p la n ts  a re  necessary  and why they should be used in  
o rd e rin g  seed or p la n tin g  s to ck .

The b o ta n is ts ,  in  a ttem p tin g  to make the names of p la n ts  u n iv e rs a l ,  have 
given the p la n ts  two (2) names. The f i r s t  of th ese  is  the genus which is  
comprised of c lo s e ly  r e la te d  sp ec ies  and the second, the name of the  p a r t ic u 
l a r  sp ec ies  be ing  d e sc rib e d . This system is  comparable to l i s t i n g  the names 
of in d iv id u a ls  in  a te lephone d ire c to ry  w ith  th e  fam ily  name f i r s t .  For 
example, Sm ith, John and Smith, B i l l ,  The problem involved in  p igeon-ho ling  
every sp ec ies  i s  a complex one and one th a t w il l  not be d iscu ssed  h e re .

As p re v io u s ly  s ta te d ,  the number of d e s ira b le  tu r f  sp ec ies  in  the South
west is  l im ite d . For our d isc u ss io n  today , I am going to l im it  my remarks 
e n t i r e ly  to those g rasses  which a re  considered as tru e  tu r f  sp ec ies  and th a t  
a re  a v a ila b le  on the  m arket. They w il l  be d iscu ssed  in  accordance w ith th e i r  
a re a  of a d a p ta tio n  working from L ouisiana to  Nov/ Mexico,
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C arpet Grass (Axonopus a f f i n i s ): There a re  two ca rp e t g ra sse s  in  the 
U* S . ,  broadleaved c a rp e t g ra ss  (£ . com pressus) and the narrow -leaved form 
(■ A. a f f i n i s ) .  While the broad-lesived form is  found in  L ou isiana , we are  
p r in c ip a l ly  concerned w ith  the la t t e r *

Narrow-leaved c a rp e t g ra ss  is  a p e re n n ia l, c reep ing  g rass  forming a dense 
c lo se  t u r f ,  th e  s to lo n s  or runners ro o tin g  a t each j o in t .  I t  is  found 
throughout the  s ta te  of L ou isiana  and extends in to  southern  A rkansas, E ast 
Texas and along the G ulf. I t  i s  e s p e c ia l ly  adapted to a reas where the  mois
tu re  i s  near the su rface  most of the y ear and under th ese  cond itio ns w il l  
produce a dense tu r f  even on an i n f e r t i l e  s o i l .  I t  is  no t d rou th  r e s i s t a n t  
and th e re fo re , i t  is  not w e ll su ite d  to dry up lan ds. In  a reas in  which i t  is  
w ell adap ted , i t  o f te n  appears v o lu n ta r i ly  as 33 on as the s o i l  i s  d is tu rb e d .
I t  w il l  w ithstand  very c lo se  and continuous mowing and t h i s  fa c t combined 
w ith  th e  f a c t  th a t  i t  has a very low f e r t i l i t y  requ irem ent, makes i t  one of 
th e  b e t t e r  t u r f  g ra sse s  to  use  when l i t t l e  or no maintenance o th er than mowing 
is  perform ed. C arpet g ra ss  does respond to  n itro g e n , however, d e sp ite  i t s  
low f e r t i l i t y  requ irem ent. I t s  p r in c ip a l o b jec tio n a b le  fe a tu re  is  i t s  pro
l i f i c  p rodu ction  of seed heads from mid-summer to f a l l .  The stems of these  
seed heads a re  w iry and flexuous and th e re fo re  d i f f i c u l t  to  mow.

C arpet g ra ss  is  u s u a l ly  propagated by sowing seed du rin g  l a t e  w in ter or 
e a r ly  sp rin g  u s in g  a r a te  of 25 to  50 pounds per acre  fo r la rg e  areas and 1 
to  3 pounds p e r 1000 square fe e t  fo r lawns. Seed should not be covered to  a 
dep th  o f more than  1 / 2  in ch . I t  may a lso  be p lan ted  by spot sodding or 
sp rig g in g  bu t care  must bo taken  th a t the sod does not dry out due to  the  fa c t  
th a t  i t  has no underground roo t stocks or rhizom es.

Bermuda Grass (Cynsdon d a c ty lo n ): Bermuda g ra s s , a lthough a n a tiv e  of 
In d ia , i s  undoubted ly  the most w idely adapted t u r f  g rass  in  th e  Southw est.
I t  has th e  added advantage over o th e r sp ec ies  as to  a v a i l a b i l i ty  of seed and 
p la n tin g  m a te r ia l . I t  may bo found throughout the S ta te  o f L ou isiana , Texas 
and the  southern  h a l f  o f New Mexico where w atered and below e le v a tio n s  of 
5,000 f e e t .  A d e s c r ip t io n  o f th is  sp ec ies  i s  c e r ta in ly  not necessary  befo re  
th is  group, except to  p o s s ib ly  p o in t out the fa c t  th a t  i t  i s  one o f the t u r f  
sp ec ies  having both  underground runners (rhizomes) and above ground runners 
( s to lo n s ) .  The f a c t  th a t  i t  has rhizomes i s  one of the n&jor fa c to rs  which 
makes i t  so capable of w ith stan d in g  in te n s iv e  t r a f f i c  and h e a lin g  ra p id ly  
where s c a rre d . The s t r a in s  of Bermuda g rass  a re  trem endously v a r ia b le , 
vary ing  from low growing, f in e - le a v e d  typos to  e re c t  coarse -leav ed  ones. This 
has been w ell dem onstrated by D r. Burton of T if to n , Georgia who has s tud ied  
over„5,000 in d iv id u a l s t r a in s  of Bermuda g ra s s . W ithout a doub t, ta ilo r-m ade  
s t r a in s  of Bermuda g ra ss  could be developed for alm ost any t u r f  need in  the  Southw est.

Bermuda g ra ss  has o fte n  been c a l le d  the  ’'poor man’s” g ra s s , but th is  is  
not e n t i r e ly  tru e .  I t  i s  tru e  th a t i t  w il l  su rv ive  under the most adverse 
c o n d itio n s , bu t when a dense , w e a r - re s is ta n t  t u r f  i s  d e s ire d , th is  g rass  r e 
q u ire s  a h igh  f e r t i l i t y  le v e l and p le n ty  of m o istu re . The n itro g e n  re q u ire 
ment of Bermuda g ra ss  is  p a r t i c u la r ly  h i$ i  and on most s o i l s  a p p lic a tio n s  o f 
a t  l e a s t  80 pounds of n itro g e n  (245 pounds of ammonium n i t r a t e ,  500 pounds of 
n i t r a t e  of soda or 400 pounds of su lpha te  of ammonia) a re  v i r t u a l ly  "musts"
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i f  a dense tu r f  is  to  "be m ain ta ined . This r a te  should he ap p lied  e a r ly  in  
the  sp rin g  and i f  necessary  repeated  in  l a te  sp rin g  and again  in  e a r ly  f a l l .  
These r a te s  a re  fo r  lawns or fa irw a y s , o f course , not g reen s .

Bermuda g ra ss  may he propagated e i th e r  v e g e ta tiv e ly  or hy seeding .
While seeding i s  more econom ical, f i r s t  year stands a re  more l ik e ly  to  w in te r-  
k i l l  in  the n o rth ern  se c tio n s  than  a re a s  p lan ted  hy sodding or sp rigg in g .
I t  has been dem onstrated hy numerous in s ta n c e s , however, th a t con sid e rab ly  
le s s  lik lih o o d  of w in te r - k i l l in g  r e s u l t s  i f  a dense tu r f  is  obtained du rin g  
the f i r s t  growing season . Seed should he sown in  th e  sp ring  when danger of 
f r o s t  i s  p a s t ,  u s in g  a r a te  of 10 to  20 pounds of h u lle d  seed or 15 to  30 
pounds of unhu lled  seed p e r ac re  fo r la rg e  a re a s , 1 to  2 pounds per 1000 
square f e e t  fo r  lawns and 3 to  5 pounds per 1000 square f e e t  fo r  g reens .
Since unhulled  seed germ inates q u ite  a l i t t l e  slower than h u lled  seed , i t  
p robably  should ho sown somewhat e a r l i e r  than h u lled  seed. Seed should not 
ho covered more than  l / 2  inch in  depth .

Germieton g ra ss  (Oynodon tr a n s v a a le n s is ) : Otherwise known as A frican  
Bermuda g ra ss  i s  s im ila r  to o rd in ary  Bermuda except th a t  i t  i s  very f in e 
leaved and i s  l i g h t  g reen  in  c o lo r . I t  has one u n d es irab le  c h a r a c te r is t ic  
and th a t  i s  th e  f a c t  th a t th e  stems and lower leaves a re  brown in  co lo r. 
Consequently th e  tu r f  has a brownish appearance a f t e r  mowing i t  i t  is  no t 
mowed o f te n  and re g u la r ly . Germiston g rass  i s  p lan ted  by spot sodding or 
sp rig g in g .

C entipede g ra ss  (Eremochloa o p h iu ro id es) 1 C entipede g rass  i s  a low-
growing, p e re n n ia l g ra ss  which spreads ra p id ly  by s to lo n s . I t  i s  l ig h t  g reen 
in  co lo r and produces a dense sod th a t  crowds out most o th er p la n ts .  The 
leav es  grow to a h e ig h t of only 3 to  4 inches and the tu r f  formed does not 
have to  be mowed re g u la r ly  to  m ain ta in  a good appearance. I t s  reg ion  of 
a d ap ta tio n  in  the  Southwest is  not d e f in i t e ly  known bu t ia  probably s im ila r  
to  th a t  of c a rp e t g ra ss  w ith  perhaps a l i t t l e  more to le ran ce  of d ry  condi
t io n s .  I t  has a very low f e r t i l i t y  requirem ent and can even be th inned out 
by heavy a p p lic a tio n s  of n itro g e n . This i s  not caused by burn bu t by the 
g ra ss  forming such a dense sod th a t i t  tends to  crowd i t s e l f  o u t. Where 
adap ted , i t  i s  an e x c e lle n t t u r f  g ra s s .

There a re  no la rg e  q u a n t i t ie s  of cen tipede  g ra s s  seed a v a i la b le , and i t  
must be p lan ted  v e g e ta tiv e ly . As i s  the  case w ith  S t .  A ugustine g ra s s ,  the 
leav es should not be covered w ith  s o i l .

S t. A ugustine g ra ss  (Stenotaphrum secundatum) : S t. Augustine g ra ss  i s  
a p e re n n ia l ,  low grow ing, c o a rse -leav ed  g ra s s . I t  is  y e llo w ish  green in  
c o lo r , except when growing on f e r t i l e  s o i l s  or f e r t i l i z e d  h e a v ily  w ith  a 
n itrogenous f e r t i l i z e r .  I t  produces a dense sod which tends to  crowd out a l l  
o th e r p la n ts  and i t  grows w ell in  the shade. For the l a t t e r  reason , i t  i s  
th e  p r in c ip a l  shady lawn g ra ss  o f the South. I t  i s  w ell adapted throughout 
L ouisiana  and the south  h a l f  of Texas but i s  q u ite  su sce p tib le  to  w in ter 
in ju ry  and i s  seldom grown n o rth  o f th e  Oklahoma-Toxas and A rkansas-Louisiana 
l in e .  I t  has a h igh  w ater requirem ent and must be w atered re g u la r ly  du rin g  
th e  summer months in  s e c tio n s  re c e iv in g  le s s  than  40 to  45 inches of r a i n f a l l .  
S t .  A ugustine responds r e a d i ly  to  a p p lic a tio n s  o f n itrogenous f e r t i l i z e r s ;
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a lth ough , l ik e  c a rp e t g ra s s , i t  produces a dense tu r f  on i n f e r t i l e  s o i ls  when 
th e re  i s  p le n ty  of m o istu re . I t s  a c tu a l f e r t i l i t y  requirem ent probably is  
somewhat h igher than th a t  of ca rp e t g ra s s , bu t no t as high as th a t of Bermuda 
g ra s s , i t ,  A ugustine g ra ss  produces l i t t l e  o r no seed and must be propagated 
v e g e ta tiv e ly .

The p ieces  of sod or runners should not be com pletely covered w ith s o i l ,  
bu t should be p lan ted  w ith  th e  leav es  o r one end of the runner uncovered,

M anila g ra ss  (Zoysia m a tre lla )t M anila g ra ss  or Z oysia, as i t  is  com
monly c a l le d ,  i s  a g ra ss  in troduced from the  P h il ip p in e s  which produces a 
very  dense low growing tu r f .  I t  is  sometimes sold under th e  Trade name of 
"Flawn^, I t  i s  a f in e - le a v e d  g ra ss , dark  green  in  c o lo r which grows only to 
a he igh t of 4 to  6 in ches. Like S t ,  A ugustine, i t  w il l  grow very s a t i s f a c to r 
i l y  in  the shade or in  the  sun. At the Alabama A g ric u ltu ra l Experiment 
S ta t io n , th is  g ra ss  has proven the most shade to le ra n t  of any species te s te d .  
I t  th r iv e s  b e s t on heavy, f e r t i l e  s o i l s  and i s  found growing in  L ouisiana , 
Arkansas and the  e a s te rn  h a lf  of Oklahoma and Texas, I t  spreads by means of 
rhizomes and s to lo n s  but grows very slow ly and as the o u te r  l im its  of i t s  
range of a d a p ta tio n  a re  reached , two growing seasons may be requ ired  to 
o b ta in  a dense t u r f .  Dr, S tu rk ie  of Alabama, c la s s e s  Zoysia w ith Bermuda 
g ra ss  when i t  comes to f e r t i l i t y  req u irem en ts , bu t i t  w il l  make a dense sod 
on an i n f e r t i l e  s o i l  i f  g iven  tim e.

While some seed is  produced in  Porto  R ico, i t  is  g e n e ra lly  not commer
c i a l l y  a v a ila b le  and a cc o rd in g ly , th i s  sp ec ies  must be p lan ted  v e g e ta tiv e ly . 
This is  u s u a l ly  done e i th e r  by spot sodding or sp rigg in g  in  e a r ly  sp rin g ,
Thore is  some evidence th a t b e t t e r  growth is  obtained  i n i t i a l l y  i f  i t  i s  
p lan ted  by sp rig g in g  r a th e r  than  spot sodding, leav in g  the ends o f the runners uncovered,

Korean lawn g ra s s  (Zoysia j& ponica) ; Korean or Japanese lawngrass is  
s im ila r  to  M anila g ra ss  or Z oysia , but is  co arse -leav ed  and grows to  a h e i$ i t  
o f 6 to  9 in ch es . I t  i s  a n a tiv e  o f  Korea and Manchuria and is  very cold 
to leran t« , I t  w il l  th r iv e  e i th e r  in  the shade or sun, grows w ell in  sandy 
s o i ls  and appears to  have a lower f e r t i l i t y  req iirem en t and a h igher r a te  o f 
spread than M anila grass«, While i t  may be used s a t i s f a c to r i l y  fo r lawns on 
fa irw ays, i t  does not produce as f in e  a tu r f  as the  narrow -leafed  Z oysia,

Some seed has been a v a ila b le  com m ercially in  the p a s t ,  bu t a t  the  p re sen t 
time th e re  i s  none on the market and acco rd in g ly , i t  must be p lan ted  vege ta - t  iv e ly ,

Bahia g ra ss  (Paspalum notatum ) : Bahia g ra ss  is  ano ther in troduced g rass  
which has coarse  leaves and spreads by heavy rhizom es. While the common 
Bahia g ra ss  forms a r a th e r  c o a rse , open t u r f ,  th e re  a re  se v e ra l s t r a in s  which 
do produce a t u r f  th a t  i s  dense, and low-growing. Perhaps the one b est 
su ite d  to lawns and fairw ays i s  the P ensacola  s t r a in ,  which, as the name im
p l ie s  was f i r s t  observed in  F lo r id a , However, we have a s t r a in  which was 
in troduced  in to  south  Texas in  th e  Bay C ity  a rea  some y ears  ago th a t  a lso  
produces a dense tu r f .  T his s t r a in  is  thought to have o r ig in a te d  in  Paraguay 
and a cco rd in g ly , i s  c a lle d  the  Paraguay s t r a in .  Small amounts of seed of both
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these  s t r a in s  a re  a v a ila b le  com m ercially. The Bahia g ra sse s  req u ire  co n sid e r
able m oisture and a re ,  th e re fo re , o f value only in  se c tio n s  rec e iv in g  annual 
r a i n f a l l s  of 40 inches or more. This g rass  has a low f e r t i l i t y  requirem ent 
and is  p robably  b e s t  su ite d  to  a th l e t i c  a re a s , a i r p o r ts  and s im ila r  a re a s  r e 
ce iv in g  heavy t r a f f i c .

Bahia g ra ss  may be p lan ted  e i th e r  v e g e ta tiv e ly  or by seeding . Seed 
should be s c a r i f ie d  and p lan ted  in  e a r ly  sp rin g  a t  th e  r a te s  of 25 to  50 
pounds p e r a c re . I t  should not be covered to a dep th  of more than l / 2  inch .

Bent g ra ss : There a re  th ree  im portant sp ec ies  of Bent g ra s s , v e lv e t ben t 
(A g ro s tis  c an in a ) , C o lon ia l Bent (A g ro stis  te n u is ) and C reeping Bent (A grostis  
p a l u s t r i s ) .  There a re  many s t r a in s  or v a r ie t ie s  o f ben ts w ith in  each sp ec ie s . 
For example, Creeping B ent, i s  a lso  c a lle d  Coos Bay, or Coos County B ent, 
seasid e  and q arpo t b e n t. S ince we a re  concerned p r im a rily  w ith  c reep ing  or 
seasid e  b e n t, my remarks w il l  bo confined to th a t  sp e c ie s .

C reeping Bent i s  g e n e ra lly  thought of as a n o rth e rn  ra th e r  than a south
e rn  g ra s s .  There i s  in c rea s in g  evidence, however, which p o in ts  to  th e  f a c t  
th a t  i t  w il l  w ithstand  very in te n s iv e  h e a t and w il l  grow w ell in  th e  sou th , 
so long as adequate d ra in ag e  and a e ra tio n  is  provided and the d ise a se s  a re  
c o n tro l le d . This i s  one g ra ss  which is  d e f in i t e l y  su sc e p tib le  to  d is e a se s .
As most of you know, i t  has been grown very su c c e ss fu lly  on greens throughout 
West Texas, th e  Panhandle and New Mexico. I t  has a lso  proven su ccessfu l in  
F o rt Worth and D a lla s . W ithout a doubt, s t r a in s  of ben t g ra ss  can be d ev e l
oped by s e le c t io n  and b reed ing  th a t w il l  grow su c c e s s fu lly  in  a reas much 
fu r th e r  south  than t h i s .  Under co n d itio n s  of h igh hum id ity , bent g ra ss  w il l  
p robably  always be a g ra ss  th a t  req u ire s  co n sid e rab le  ’’Know-how” when i t  comes 
to m aintenance, due to i t s  s u s c e p t ib i l i ty  to  d ise a se  and p h y sio lo g ica l in ju ry . 
N ev erth e less , i t  i s  one o f th e  f in e s t ,  i f  not th e  f in e s t  of t u r f  g ra sse s  and 
w ell worthy of some e x tra  study and work when th e  b e s t in  tu r f  is  d e s ire d .

Bent g rass  may be propagated e i th e r  v e g e ta tiv e ly  or by seed. Seed should 
be sown in  the f a l l ,  l a t e  w in te r , or very  e a r ly  sp rin g , u s in g  one to  two 
pounds of seed per 1,000 square f e e t  fo r  genera l purposes and 3 to  5 pounds 
per 1,000 square fe e t  fo r  g re en s . Seed should be covered to a dep th  not ex
ceeding l / 4  inch by rak in g  or to p -d re ss in g .

B uffa lo  g ra ss  (Buchloe d a c ty lo id e s )t B uffalo  g ra ss  is  a low-growing, 
d r o u th - r e s i s ta n t ,  n a tiv e  sp ec ies  which forms a dense sod* I t  i s  found growing 
throughout c e n t r a l  and West Texas and Oklahoma and extends throughout the 
lower a l t i tu d e s  of e a s te rn  New Mexico. This g ra s s ,  although growing ex ten 
s iv e ly  throughout th ese  a re a s , has been somewhat neg lec ted  as a tu r f  g ra s s . 
N ev erth e less , i t  i s  a g rass  which is  of r e a l  value  due to i t s  low f e r t i l i t y  
and m oisture  requirem ents as w ell as to i t s  low growth h a b i t .  B uffa lo  g rass  
responds to  a p p lic a tio n s  o f n itro g e n  and to a lim ite d  amount o f w a te rin g . I t  
may be p lan ted  e i th e r  by spo t sodding or by seeding . I f  sod is  u sed , i t  must 
be p la n te d , so th a t  the leav es are  not covered with s o i l .  Seed o f B uffa lo  
g ra ss  is  a v a ila b le  com m ercially, although somewhat h igh  in  p r ic e .  For b e s t 
r e s u l t s ,  t r e a te d  seed i . e . ,  seed which has had i t s  percen tage of germ ination  
in creased  by fre e z in g  or o th er means, should be u sed . While r e l a t iv e ly  l i g h t  
r a te s  of seed ing  w il l  produce good stands over a period  of tim e, a r a te  o f
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15 to  25 pounds of seed p e r acre  should ho used f o r  la rg e  a reas and 1 to  2 
founds per 1,000 square f e e t  fo r lawns» Seed should he sown du rin g  e a r ly  
sp rin g  and covered to  an average dep th  of l / 2  inch on a w ell compacted seed 
hed. In  windy a re a s , th e  seed should he sown in to  a p ro te c tiv e  s tuhh le  or 
mulch.

Blue grama g ra ss  (Bouteloua g r a c i l i s )} Blue grama i s  ano ther n a tiv e  g rass  
which is  found throughout most of New Mexico and extends eastw ard throughout 
th e  n o rth e rn  and w estern h a lf  o f Texas and the  w estern h a lf  of Oklahoma w ith  
s c a tte re d  stands much fu r th e r  e a s t .  I t  i s  a low-growing hunch g ra ss  which 
forms a f a i r l y  dense sod when seeded a t  heavy r a te s  e i th e r  alone or w ith  Buf
fa lo  g ra s s .  For t u r f  purposes i t  i s  prohahly h o s t su ite d  for use w ith  B uffalo  
g ra s s , com prising h a lf  to  tw o -th ird s  of th e  m ix tu re .

Blue grama is  propagated hy seed u s in g  a r a te  of 25 to  50 pounds per acre  
a lo n e . Seed should he sown du rin g  e a r ly  sp ring  and covered to an average 
dep th  o f l / 2  inch on a w ell compacted seedhed. I f  w ater i s  not a v a i la b le , i t  
should he sown in to  a s tu h h le  or mulch fo r  p ro te c tio n  a g a in s t wind e ro sion  
w hile i t  i s  becoming e s ta b lis h e d .

Lehmann lo v eg rass (E ra g ro s tis  lehm annia) : Lehmann lo v eg rass is  a peren
n ia l  g ra ss  producing ru n n e r- l ik e  stems th a t  ro o t a t  the jo in ts  to  form a f a i r  
t u r f .  I t  i s  adapted to  the sou thern  p o rtio n s  of New Mexico aid. the  south
w estern  p o r tio n  of Texas, south  of Midland and Odessa. I t s  p r in c ip a l  v ir tu e  
l i e s  in  i t s  a b i l i t y  to  grow in  se c tio n s  of very low r a i n f a l l  and h igh temper
a tu re s .  I t  w i l l  w ithstand  re g u la r  mowing and under th i s  trea tm en t produces 
a tu r f  th a t  looks s u rp r is in g ly  l ik e  Bermuda g ra s s . I t  is  p lan ted  hy means of 
seed, u s in g  1 to  3 pounds of seed per acre fo r  la rg e  a re a s .

The seed is  very  f in e  and should he covered to an average depth  of l / 4  
inch . R o llin g  the seeded a re a s  w ith  a c u ltip a c k e r  or f l a t  wheel r o l l e r  w il l  
a id  in  secu ring  a  good s tan d . Spring p la n tin g s  are  p re fe ra b le .

Yellow Bluestem  (Andropogon ischaemum); Yellow hluestem  is  a p erenn ia l 
low-growing bunchgrass and’ i s  a n a tiv e  o f In d ia . I t  is  very drough r e s i s t a n t  
and tends to spread in  pure stands hy rep rod uc tion  from i t s  own seed. The 
p r in c ip a l  s t r a in  is  the k ings Ranch s t r a in  which was se le c te d  from a vo lun teer 
stand found growing near K in g sv ille , Texas. While th is  s t r a in  is  r e l a t iv e ly  
new, i t  appears to  he w ell adapted throughout L ouisiana and Texas to approxi
m ately the 20 inch r a i n f a l l  l i n e .  This g rass  is  not a tru e  tu r f  g ra ss  in  the 
u su a l sense hu t forms a dense sod under continuous mowing. I t s  seed stems 
grow to  a h e ig h t of 18 -  36 inches and are very flexuous, making i t  hard to mow ’’c le an " .

Seed of the Kings Ranch hluestem  i s  a v a ila b le  com m ercially. While some
what h igh  in  p r ic e  a t  p re se n t ($3.00 to $4.00 per pound), la rg e  q u a n t i t ie s  of 
seed a re  not re q u ire d , 12 to  20 pounds per acre  p rov id ing  good stands which 
th ick en  r a p id ly .  Seed should he sown during the sp ring  or e a r ly  f a l l  to a 
dep th  of 0 -  1 /4  in ch , never over 1 / 2  in ch , on a firm  seed bed.

Kentucky h lu eg ra ss  (Poa p r a te n s i s ): Kentucky h lu eg rass  i s  a dense, du r
ab le  t u r f  g rass  which grows in  th e  h igher a l t i tu d e s  o f Oklahoma, Texas and New
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Mexico. In  Texas i t  may be grown throughout the Panhandle approxim ately as 
f a r  south  as Lubbock, doing b e t t e r  in  the shade than d i r e c t  su n lig h t. I t  re 
q u ire s  considerab le  w atering  in  th i s  se c tio n  and must be f e r t i l i z e d  re g u la r ly  
w ith  a n itrogenous f e r t i l i z e r  fo r  b e s t r e s u l t s .  F e r t i l i z e r  should be app lied  
in  e a r ly  f a l l  or l a t e  w in te r . Due to the high lim e con ten t o f the s o i ls  in  
much of th i s  s e c tio n , t h i s  g rass  o fte n  shows symptoms of iro n  d e fic ie n c y  by a 
yellow ed, c h lo ro tic  appearance in  e a r ly  sp rin g . This may be r e a d i ly  co rre c ted  
by th e  a p p lic a tio n  o f two to f iv e  pounds of iro n  su lpha te  p e r 1,000 square fo o t.

Kentucky b lu eg ra ss  i s  p lan ted  by means of seed. On lawns and s im ila r  
a re a s , i t  should bo seeded a t  th e  r a t e  of th re e  to  f iv e  pounds per 1,000 squ
a re  f e e t  and a t the  r a t e  o f 50 to  100 pounds per acre  fo r  la rg e r  a re a s . 
Seeding should bo performed in  e a r ly  f a l l  o r l a t e  w in te r. F a l l  seedings are  
p re fe ra b le . Seed should bo sown to  a dep th  of l / 4  to l / 2  inch.

C rested  W hoatgrass (Agropyron c r is ta tu m ): C rested  W heatgrass i s  a dry  
land  g ra ss  in troduced  from R ussia  and i s  noted p rim a rily  fo r  i t s  d rou th  re 
s is ta n c e  and w in ter h a rd in e ss . I t  grows b e s t during  th e  cool weather of the 
sp rin g  and f a l l  months and i s  adapted p rim arily  to  the h igher e le v a tio n s  of 
New Mexico and the Texas Panhandle. Not a l l  s t r a in s  o f c re s te d  whoatgrass 
a re  s u ita b le  fo r  t u r f  pu rposes, s ince  most of them co n ta in  a h igh p ro p o rtio n  
of p la n ts  which a re  of the  bunch g ra ss  ty pe. The b e s t one fo r tu r f  purposes 
is  th e  "fa irw ay s t r a in "  which produces f a i r l y  fin e  stems and leaves and has 
the  a b i l i t y  to  th icken  in to  a r e la t iv e ly  dense t u r f .

C rested  w hoatgrass should be sown a t a r a te  of 2 to  4 pounds per 1,000 
square f e e t  fo r  lawns or s im ila r  a reas and covered to a depth  o f 1 /4  to  l / 2  in ch .

I t a l i a n  ry eg ra ss  (Lolium m ultiflo rum ) : I t a l i a n  ry e g ra ss , o fte n  c a lle d  
w in te r rye or simply ry e g ra s s , i s  a w in ter annual which w il l  produce a dense 
tem porary tu r f  when p lan ted  a t  heavy r a te s .  I t  u s u a l ly  d ie s  out du ring  May 
or June bu t in  a cool c lim ate  may a c t as a sh o rt liv e d  p e re n n ia l. I t  i s  a 
n a tiv e  of th e  M editerranean  reg io n  and may bo grown throughout the Southwest 
westward w ithout supplem ental w atering  to approxim ately  the 25 inch r a i n f a l l  
b e l t .  From th e re  on west i t  w i l l  u s u a l ly  re q u ire  w atering  fo r  s a t i s f a c to r y  
r e s u l t s .  Ryegrass grows very slow ly i n i t i a l l y ,  no t making any g re a t amount 
of growth u n t i l  l a t e  w in tor and e a r ly  sp rin g . A ccordingly , i t  must be p lan ted  
in  e a r ly  f a l l  a t  heavy r a te s  i f  a w in tor tu r f  i s  d e s ire d . I t  responds re a d ily  
to  a p p lic a tio n  of n itro g e n , and in  f a c t  on i n f e r t i l e  s o i l s ,  i t  w il l  be yellow 
ish  or even red d ish  in  co lo r d u rin g  l a t e  f a l l  and w inter u n le ss  i t  i s  f e r t 
i l i z e d .  When i t  i s  used fo r overseed ing  of lawns or g reen s , however, n itro g e n  
a p p lic a tio n s  should no t bo too generous as th is  in c rea se s  i t s  sm othering 
e f f e c t  on th e  summer g ra s se s . L ikew ise, heavy a p p lic a tio n s  of n itro g e n  in  
e a r ly  f a l l  tend to make i t  too lu sh  and th e re fo re , more su sce p tib le  to  the d ise a se  commonly c a lle d  "damping o f f " .

I t a l i a n  ry eg rass  should be p lan ted  during  e a r ly  f a l l  a t  r a te s  varying 
from 50 to  100 pounds p e r acre  fo r la rg e  a re a s , 2 to  5 pounds per 1,000 square 
fe e t  fo r lawns and 15 to  25 pounds per 1,000 square fe e t  fo r  g reen s .
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There are  o th er g ra sse s  which could he mentioned, such as Rhodes G rass, 
s len d er grama, a l t a  fescue  and rescue g ra s s , hut they a re  of minor importance 
a t  the p re sen t time and accord ing ly  w il l  he om itted from th i s  d isc u ss io n .
Even so i t  may he seen th a t  we have p len ty  of good t u r f  g rasses  fo r  use in  
th e  Southwest and our p r in c ip a l  problem is  one of p ro p e rly  managing what we 
have.

In  the p rocess of le a rn in g  more and more about p roper tu r f  management 
th e re  a re  two approaches th a t can he made. One i s  by t r i a l  and e r ro r  and the 
o th er by experim enta tion  or re sea rch . Much has been learned  by t r i a l  and 
e rro r  but i t  i s  c o s t ly  and time-consuming a t  b e s t and co n tro lle d  resea rch  is  
c e r ta in ly  p re fe ra b le . Research may be broken down in to  two phases, 1 -  fund
amental re sea rch  to be c a r r ie d  on a t a re sea rch  c en te r  such as Texas A. & M. 
C o llege , and 2 -  F ie ld  t r i a l s  to  be c a r r ie d  on throughout the a re a  in  
q u estio n  to  t e s t  th e  v e ra c ity  of the  r e s u l t s  obtained a t  th e  c e n tra l re sea rch  
s ta t io n .  This i s  where you come in . I  have d iscussed  one g ra ss  a f t e r  
a n o th e r, some of them new to you and you have im m ediately wondered how th is  
or th a t  p a r t ic u la r  g ra s s  would work under your c o n d itio n s . There i s  only one 
way to  f in d  out fo r  sure and th a t is  to  a c tu a l ly  g ive i t  a t r i a l .  In stead  
of fo llo w e rs , wo should bo le a d e rs  in  th e  t r i a l  and use of new g ra sse s  as 
w ell as o ther t u r f  management p ra c tic e s  which appear to  have prom ise. This 
doesn’ t  mean th a t you should plow up a fairw ay or one corner of a park and 
p la n t i t  w ith  every new g ra ss  th a t  comes along bu t i t  c e r ta in ly  is  suggested 
th a t  you p la n t  a t  l e a s t  two p lo ts  -  one under th e  b e s t co n d itio n  th a t  you 
have and the o th e r undor advorso c o n d itio n s . For example, you might p la n t  
one p lo t  in  a m oist, f e r t i l e  a rea  and the o ther on a d ry  h i l l s i d e ,  A minimum 
s iz e  p lo t  of 10’ x 10* is  suggested . Be sure to  t r e a t  th e  p lo t in  the manner 
in  which you hope to  use the  g ra ss  i . o . ,  under c lo se , continuous mowing or no mowing, e tc .

This 3amo analogy can bo app lied  to  alm ost any management p r a c t ic e .  I f  
you th in k  you need to  apply more n itro g e n  or lime or iro n  s u lfa te  fo r  example, 
g e t a l l  the in fo rm ation  you can and then i f  th e re  i3  s t i l l  a q u estio n  in  your 
mind, g ive  i t  a t r y  -  not on the  whole area  involved b u t on a sm aller a rea  
re p re se n ta tiv e  of the  whole. Apply th e  r a te  you th in k  you should use on one 
p lo t ,  h a lf  th a t r a te  on another and tw ice th a t  r a te  on a th i r d .  Bo sure to 
leave a check p lo t  or s t r i p  ad ja ce n t to each trea tm en t so th a t  the  r e s u l t s  
may bo r e a d i ly  observed. In  th is  way you w il l  make steady p rogress in  the 
so lu tio n  of your tu r f  management problems and the  le sso n s you le a rn  w ill not 
bo the c o s tly  ones of m istake through t r i a l  and e rro r*
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That t i t l e ,  a lthough i t  sounds very sim ple, covers a tremendous t e r r i 
to ry  and I am going to  a ttem pt to  cover only a sm all p a r t  o f i t  th is  a f t e r 
noon. In  so fa r  as in se c ts  a f f e c t in g  tu r f  or sod land is  concerned, I don’t  
th in k  we w il l  find  a more favorab le  p lace  fo r  th e  development of in se c t 
p e s ts  than  a lu x u r ia n t w e ll-k ep t t u r f .  In p rep arin g  an id e a l t u r f  or a w e ll-  
kept t u r f  you a re  a t  the same time p reparin g  a very n e a rly  id e a l b reeding 
p lace  fo r  in s e c ts .  With a lu x u r ia n t growth of g ra sse s  and th e  f a c t  th a t  so 
many of our in se c ts  n a tu r a l ly  feed upon g ra sse s  as food p la n ts  then you are 
a c tu a l ly  p re p a rin g  an e x c e lle n t p a s tu re  land fo r in se c t p e s ts  and they have 
an e x c e lle n t a b i l i t y  to lo c a te  the  g re e n e s t, most lu x u r ia n t p a r t  of your tu r f  
in  sea rch in g  fo r  a p lace  to feed . Nov/ in  a ttem p tin g  to s e le c t  the most 
im portant p e s ts  th a t  we might d isc u ss  th is  a fte rnoo n  I have not attem pted to  
s in g le  them out as in d iv id u a l po sts  so much as I have attem pted to s e le c t  
groups of in se c t p e s ts  th a t  a rc  very s im ila r  in  th e i r  l i f e  cycle  and develop
ment, very  s im ila r  in  th e i r  h a b i ts ,  s im ila r  in  the n a tu re  of damage th a t  they 
cause to t u r f  land and consequently  rep re se n tin g  groups of in se c t p e s ts  
r a th e r  than s in g le  in d iv id u a ls . I  hope th a t  by doing so I w il l  be ab le  to  
g ive you much more in fo rm ation  and a broader scope of the  damage and c o n tro l 
of in se c t p e s ts  on tu r f  than I would bo ab le  to  do by a ttem p ting  to s e le c t  in d iv id u a l p e s ts .

Of a l l  in s e c ts  a tta c k in g  t u r f  I don’ t  b e lie v e  th a t  th e re  is  a more 
im portant group in  th is  p a r t  of the coun try , or any o th e r p a r t  of the country , 
than a group of b e e t le s ,  the  immature stages o f which a re  commonly c a lle d  
w hite g ru b s . This p a r t ic u la r  group of grubs re p re se n t more than a hundred 
d i f f e r e n t  spec ies of b e e t le s  of one kind or an o th er, a lthough th e i r  h a b its  
a re  very s im ila r ,  the damage th a t  they do to  tu r f  i s  very s im ila r ,  and con
sequen tly  we w il l  bo ab le  to  cover a considerab le  t e r r i t o r y  here in  one d i s c u ss io n .

The w hite grubs a re  th e  immature s tag es of a group of b e e t le s  th a t  are  
commonly known as May b e e t le s ,  or Juno bugs, in c lud in g  the Japanoso b e e t le  
which i s  such an im portan t f a c to r  in  the n o rth ern  and e a s te rn  p a r t  o f the 
U nited S ta te s .  Those b e e t le s  vary considerab ly  in  s ize  bu t 30 f a r  as th e i r  
feed ing  h a b its  a re  concerned they a re  r a th e r  unifo rm . The a d u lt b o o tie s  them
se lv e s  feed p rim a rily  on the fo lia g e  of shado tr e e s  of one kind or another 
and alm ost a l l  of our commonly used shade tr e e s  serve as h o s ts  fo r  the a d u lt 
b e e t le s .  They food p rim a rily  a t  n ig h t, and consequently  the damage done by the  b e e t le  may bo e a s i ly  overlooked.

They la y  th e i r  eggs however, on or about the ro o ts  of g ra s se s , or g rass  
crops p r in c ip a l ly  on a good th ic k , t u r f  of g ra s se s . Consequently, in  a reas 
near where th e re  are  shade t r e e s  th e  tu r f  i s  most l ik e ly  to s u ffe r  from the 
a tta c k s  of those g rubs. The eggs a re  la id  in  th e  s o i l  and u s u a lly  hatch  
w ith in  th ree  to four weeks, producing a t in y  l i t t l e  grub w ith  which I am sure
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you arc- a l l  f a m il ia r .  They arc  w h itish  in  c o lo r , a r a th e r  s to u t grub th a t 
c u r l  thomsolvcs to g e th e r in  a se m ic irc le . These oggs a re  u s u a l ly  la id  du rin g  
l a t e  sp ring  and e a r ly  summer and throughout the rem ainder of the summer 
those g ru b s , which are  sm all a t th a t  tim e, feed p rim a rily  on the decaying 
organic m atter in  the s o i l .  With the  coming of cold w eather in  the f a l l  
they go deeper in to  th e  s o i l  and in  th is  p a r t of th e  coun try  u s u a lly  not 
more than fou r or fiv o  inches down. F u rth e r n o rth  they go deeper and deeper 
to  got below the  f r o s t  l i n e ,  to p ro te c t  them selves from cold d u rin g  the 
w in te r . The fo llow ing  sp rin g  they come back to the su rface  or near the 
su rface  and beg in  to  feed on the  ro o ts  of g ra sse s  and i t  i s  during  th a t 
second summer of th e i r  development th a t  they  do th e i r  most damage to  sod land or to t u r f .

In  the v ic in i ty  of shade t r e e s  in  many p a r ts  of the country  i t  i s n ’ t  
a t  a l l  uncommon to  fin d  tu r f  com pletely  k i l le d  out by the a tta c k  of th ese  
w hite g rubs, I have in  any number of cases seen tu r f  over co nsiderab le  
a re a s , h a l f  as la rg e  as th i s  room th a t  could be ro lle d  up l ik e  a c a rp e t where 
the  ro o ts  had been com pletely  cu t o ff  underneath  the su rfa c e . That, of 
co u rse , i s  an extrem e case . You very  o ften  w il l  f in d , however, spo ts th ree  
or four fe e t in  d iam eter where you w il l  find  a s im ila r  co n d itio n , or where 
th e  sod i s  being  k i l le d  out in  patches by these  grubs which a re  feed ing  on ro o ts  of the p la n ts ,

Tho l i f e  cyc le  of those d i f f e r e n t  species vary  considerab ly  bu t in  
g en e ra l i t  re q u ire s  two to  th ro e  years for those grubs to reach  m atu rity  
which moans th a t  in  many cases not only tho second summer but oven a th ird  
summer those grubs a re  going to  con tinue  feeding on the ro o ts  o f g ra sse s  
befo re  they have completed th e i r  l i f e  c y c le . F u rth e r n o rth  you w il l  find  
th a t  many of the same sp ec ies  th a t  re q u ire  only th re e  y ears  down hero to 
complete th e i r  cycle  w il l  re q u ire  fou r y ears  in  tho n o rth ern  or middle 
w estern  s t a t e s .  But tho damage re g a rd le s s  of how long i t  l a s t s  i s  tho same 
summer a f t e r  summer. So a t  th e  end of the th ird  summer or tho fo u r th  summer, 
as the  case may be , the grubs complote th e i r  l i f e  c y c le , and change to  the 
b e e t le  s tage  aga in .

In  regard  to  th is  p a r t ic u la r  group of in s e c ts ,  they a re  not a t  a l l  easy 
to  c o n tro l .  In  the f i r s t  p la c e , in  view of tho fa c t  th a t they spend two or 
th roe  summers, a t  l e a s t ,  in  tho s o i l  feed ing  a lto g e th e r  below the  su rface  of 
the s o i l ,  i t  is  not easy to ge t a t  them w ith in s e c t ic id e s  or any o th er method 
of c o n tro l .  The most sa tis fa c to ry ; c o n tro l used a t  the  p re sen t tim e is  the 
use of lead  a rse n a te  app lied  to the s o i l ,  a t  the r a te  of about 10 pounds per 
thousand square foo t of space. In apply ing th is  m a te r ia l , tho 10 pounds of 
lead  a rse n a te  should be thoroughly  mixed w ith about a bushel of sand or garden 
s o i l  and then  evenly d is t r ib u te d  over the su rfa c e . A fte r  i t  has been spread 
over th e  su rfa c e , tho s o i l  should be thoroughly wed-down w ith a hose so as to  
soak the lead  a rse n a te  thoroughly in to  tho s o i l .  Each r a in  then w ill continue 
to  c a rry  th i s  load a rsen a te  in to  tho s o i l ,  the  ro o ts  in  th e  s o i l ,  and the 
organic m atter on which tho young grubs fee d , to be poisoned and in  th is  way 
s a t i s f a c to r y  c o n tro l for the grub i s  ob ta ined .

A second group of p e s ts  th a t  a re  very common in  alm ost a l l  p a r ts  of the 
coun try , on sod land of alm ost any k ind , in c lud in g  t u r f ,  i s  a group of la rv ae  
or c a t e r p i l l a r s  known as sod web worms. These in se c ts  in h a b it the s o i l  
p r im a r ily . There a re  se v e ra l d i f f e r n e t  sp e c ie s , some 15 or 20 of them a t

\



53

l e a s t ,  but again  in  th is  p a r t ic u la r  case they a l l  have very s im ila r  h a b its  
so f a r  as th e i r  l i f e  cycle  and damage to  t u r f  is  concerned, and can he 
d iscu ssed  as a uniform  group. This p a r t ic u la r  group of in se c ts  liv e  on the  
su rface  o f the s o i l  or ju s t  beneath th e  su rface  in  lo o se ly  woven s ilk e n  
tu n n e ls . These in s e c ts  a re  com paratively  sm all, m easuring about o n e -h a lf 
to th re e -q u a r te rs  of an inch when f u l l  grown. They a re  e a s i ly  recognized by 
shinny, g lo ssy , b lack  spo ts th a t  a re  u s u a lly  arranged in  d e f in i t e  rows or 
d e f in i t e  p a tte rn s  over the body o f  the c a t e r p i l l a r .  In  feed ing  on the  p la n ts  
th e re  a re  some few o f them th a t vary a l i t t l e  in  th e i r  h a b its  to  the ex ten t 
th a t  they feed p rim arily  on the stems of the p la n ts .  These simply cu t the 
p la n t  o f f  ju s t  above the su rface  o f th e  ground and consume only th a t p a r t  of 
the  p la n t  th a t  they e a t  as they chew o f f  the  stem . The b ig  m ajo rity  o f 
them, however, food on the fo lia g e  of the  g rass  p la n t and com pletely denude 
the p la n ts ,  le av in g  noth ing  but the stems a f t e r  they have f in ish e d  th e i r  
feed in g .

The a d u lt moths emerge p r in c ip a l ly  during  th e  l a te  sp ring  o r e a r ly  
summer months, lay  th e i r  eggs which ha tch  in  a very sh o rt tim e, and the 
young worms begin  to  feed on the  g ra sse s . The f i r s t  evidence th a t  you w il l  
n o tic e  of th e  feed in g  of those in se c ts  w il l  be a pale  g ra y ish  appearance of 
the g ra ss  i t s e l f ,  because the young worms when they f i r s t  s t a r t  to  feed do 
not consume th e  e n t i r e  le a f  but only e a t th e  upper su rface  of the le a f ,  
le av in g  more or le s s  the  sk e le to n  of the  le a f  in ta c t .  Then l a t e r  on they 
begin  to  consume th e  e n t i r e  p la n t ,  and by the  time they a re  about half-grow n 
of course they a re  very n o tic e a b le . With most of th e  sp ec ies  th e re  is  only 
one g e n e ra tio n  du ring  th e  season. Some of the sp e c ie s , however, have two or 
th re e  g e n e ra tio n s , and th i s  same th ing  w ill be rep ea ted  during th e  summer 
months. At any r a t e  re g a rd le s s  of whether th e re  is  only one or se v e ra l 
g e n e ra tio n s  d u rin g  th e  season, in  l a t e  summer or e a r ly  f a l l  the la rv ae  which 
a re  about h a lf  grown a t t h i s  time d ig  in  ju s t  below th e  su rface  of the s o i l  
and sp in  a s ilk e n  tu n n e l in  which they spend th e  w in te r. They remain th e re  
u n t i l  th e  fo llow ing  sp ring  and then  begin  to feed on th e  g rasses  as a lready  
o u tlin e d . In  regard  to the c o n tro l o f th is  p a r t ic u la r  group of p e s ts  one of 
our new in s e c t ic id e s ,  DDT, which you have heard a g re a t d ea l about during  
the l a s t  two or th re e  y ea rs  has proven to bo an e x c e lle n t c o n tro l . A 5 DDT 
d u s t ap p lied  to the  su rface  of tu r f  a t  the r a te  of about 15 to  20 pounds per 
acre  w il l  give you alm ost p e r fe c t  c o n tro l . I t  i s  a very quick c o n tro l, 
s topping  th e  feed ing  o f those  worms w ith in  t h i r t y  to  fo r ty - f iv e  minutes 
a f t e r  i t  i s  a p p lied , and in  two or th roe  hours you have almost a complete c lean -u p .

Another group of p e s ts  th a t are  extrem ely v a riab le  in  th e i r  h a b it bu t 
very common on g ra sse s  is  a group of la rv ae  commonly known as cutworms. The 
term  cutworm covers a very la rg o  group of in se c ts  and a r a th e r  v a riab le  
group so fa r  as th e i r  feed ing  h a b its  and n a tu re  of damage is  concerned. 
However, th e  group th a t i s  most in ju r io u s  to g ra sse s  and the group th a t  we 
w il l  confine  our d isc u ss io n  to  alm ost e n t i r e ly  a re  n ig h t fe e d e rs , they h ide 
away during  the day tim e, e i th e r  ju s t  below the su rface  of the s o i l  or in 
d e b r is  on th e  su rface  of the  s o i l ,  and come out to feed only a t  n ig h t.  They 
do not feed  on the leaves as most o ther in se c ts  do bu t simply chow o ff  the 
stem s. So consequently  th is  group of in s e c ts  can do a lo t  more damage per 
in d iv id u a l than most o th er in se c ts  w il l  do because of the  f a c t  th a t  they
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d e s tro y  a complete p la n t w ith  one feed in g . Here again  the in se c ts  spend the 
w in te r as p a r t i a l l y  n a tu re  la rv a e , u s u a lly  about half-grow n, beneath the 
su rface  of the s o i l .  The fo llow ing  sp rin g , as soon as the  s o i l  begins to 
warm up , they come out and begin  to  feed . There a re  sev e ra l g en e ra tio n s  o f 
most o f th ese  sp ec ies  d u rin g  th e  summer. In  regard  to the c o n tro l of th i s  
p a r t ic u la r  group, so f a r  as tu r f  i s  concerned, the use of poison b a i t s  is  
about the only s a t i s f a c to r y  c o n tro l th a t  we have. T his poison b a i t  c o n s is ts  
of 100 pounds of wheat b ran , about 4 pounds o f e i th e r  sodium a r s e n i te ,  white 
a rs e n ic , or sodium f lu o s i l i c a t e ,  and some 7 or 8 g a llo n s  of water# The 
po ison , whether you use sodium a r s e n i te ,  w hite a rs e n ic , or sodium f l u o s i l i 
c a te ,  should be thoroughly mixed w ith  the dry b ran , then the w ater slow ly 
added to i t  and s t i r r e d  in  so as to make what wo commonly speak of as a dry  
mash. In  o th er words you want ju s t  about as much water in to  th i s  b a i t  as you 
can go t so th a t  you d o n 't  make a dough out of i t  or make i t  too s t ic k y . When 
you s t a r t  to  s c a t te r  i t ,  you s t i l l  want i t  to crumble so th a t you can s c a t te r  
i t  un ifo rm ly . In  view of th e  f a c t  th a t  th ese  worms feed only a t  n ig h t the  
b a i t  should be app lied  l a t e  in  the  a fte rn o o n , so th a t  i t  s tay s  m oist and is  
a t t r a c t iv e  to  th ese  worms when they  come out and begin to  feed  ju s t  about 
dusk . By apply ing  i t  a t  the r a te  of about 10 pounds per acre  you w il l  g e t a 
very s a t i s f a c to r y  c o n tro l of p r a c t i c a l ly  a l l  cutworms.

The f a l l  army-worm belongs in  the  same group w ith  cutworms but i t  has a 
very  d i f f e r e n t  feed ing  h a b it and d i f f e r e n t  method of c o n tro l , so we must 
d iscu ss  i t  s e p a ra te ly . T his p a r t ic u la r  in se c t is  a tro p ic a l  p e s t ,  bu t is  
w idely d is t r ib u te d  throughout N orth , South, and C en tra l America, and p a r t i 
c u la r ly  in  th e  G ulf Coast Area of North America. I t  i s  not able to  spend the 
w in te r in  any stag e  w hatsoever in  the U nited S ta te s  except in  the  Gulf Coast 
a rea  and extrem e southw estern  re g io n s . Hero i t  spends the w in ter in  immature 
s ta g e s , u s u a l ly  down around the ro o ts  of the g ra sse s  where i t  is  p ro tec ted  
from cold  w eather. As soon as i t  beg ins to  warm up in  the sp rin g  they begin 
to  feed , and by e a r ly  summer we begin to  g e t tremendous numbers o f these  
moths emerging which have a d e f in i t e  m igratory  in s t i n c t .  These moths, when 
they  emerge, u s u a l ly  do not la y  th e i r  eggs in  the  immediate v ic in i ty  where 
they have been re a re d , but begin to  move northward and very o ften  w il l  go 
se v e ra l hundred m iles b e fo re  th ey  s t a r t  to  lay  eggs. Each a d u lt moth w ill  
la y  some thousand eggs or more d u rin g  a l i f e t im e . These a re  layed in  sev e ra l 
ba tches of some 150 to  200 eggs each so th a t  wherever they stop  to  lay  th e i r  
eggs you have a mass of young worms coming on very soon a fte rw a rd s . The 
f i r s t  evidence o f the presence of the f a l l  army-worm th a t you w il l  n o tic e  is  
a g ra y ish  appearance of th e  t u r f  in  th e  area  where they a re  feed ing , because 
they feed p r im a rily  on th e  su rface  of the le a f  in  the e a r ly  stages and do not 
consume the  whole l e a f .  As they become a l i t t l e  la rg e r  though, they consume 
the whole p la n t and beg in  t o  move. The group o f 150 or more la rv ae  th a t have 
been feed in g  very c lo s e ly  to g e th e r in  th e  e a r ly  s tag es of course soon consume 
a l l  of th e  g ra sse s  in  th e  sm all a rea  in  which they were feed in g . They beg in  
to  move then  to  g reen e r p a s tu re s  and th is  is  what g ives them the common name 
army-worms. The f i r s t  g e n e ra tio n  u s u a l ly  w il l  mature in  about fou r to  s ix  
weeks a f t e r  the  eggs were la id  and we g e t a second g en e ra tio n  coming on. The 
a d u lt moths th a t  emerge from th is  f i r s t  g en e ra tio n  do the same th ings th a t  the  
p rev ious ones have done, they  begin to move northw ard, That b rin g s  up a very 
in te re s t in g  f a c t  in  tho development o f th i s  p e s t ,  th a t i s ,  you may have a 
tremendous in fe s ta t io n  on your lawn and in  a very few days time th ey  complete
ly  d isap p e a r as i f  by magic. This i s  an extrem ely in te r e s t in g  and d e s tru c tiv e
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group of in se c t p e s ts .  F o rtu n a te ly , DDT i s  an e x c e lle n t co n tro l fo r the 
f a l l  army-worm, A 5$ DDT d u s t app lied  a t the r a t e  of about 15 to  20 pounds 
p e r ac re  e a r ly  in  the morning, when the  g rass  i s  wet w ith  dew, w il l  give you 
alm ost p o rfo c t c o n tro l .  I t  stops them from feeding  alm ost immediately a f t e r  
the  dust i s  ap p lied , and w ith in  3 or 4 hours you have alm ost a complete k i l l ,  
provided you have done a uniform  job o f covering  the g ra sse s  w ith  th is  d u s t.

Another group of in se c ts  th a t  a re  very g e n e ra l, both in  d i s t r ib u t io n  and 
in  th e i r  feed ing  h a b its ,  i s  the g rasshopper. G rasshoppers breed as a genera l 
ru le  on w aste land . However, a good lu x u r ia n t growing t u r f  almost anyplace 
is  an in v i t in g  p lace  fo r grasshoppers to la y  th e i r  eggs. They d e p o s it th e i r  
eggs in  the f a l l .  The eggs a re  la id  in  th e  s o i l  ju s t  below the su rface  in  
c lu s te r s  and u s u a l ly  tremendous numbers of eggs a re  la id  in  some favorab le  
lo c a tio n . C onsequently we have in  those fav o rab le  p laces  what we speak of as 
” egg beds” . The fo llow ing  sp rin g  when th ese  eggs begin  to hatch  you w ill  
f in d  tremendous numbers of th ese  young grasshoppers in  a com paratively  small 
a re a . They feed on p r a c t i c a l ly  a l l  kinds of v e g e ta tio n  and p a r t ic u la r ly  on 
g ra s se s . They a re  very d e s tru c tiv e  and d e s tro y  tremendous areas of g ra sse s  
in  a sh o rt le n g th  of time when they  become abundant, and a re  always a 
se r io u s  th re a t  to  g ra ss  crops wherever they a re  found. By f a r  th e  most 
im portan t f a c to r  in  connection  w ith  the c o n tro l of g rasshoppers i s  to search  
fo r  th e se  egg beds e a r ly  in  th e  sp ring  when the grasshoppers f i r s t  begin to  
h a tc h , A sm all g rasshopper, a young grasshopper is  very easy to k i l l ,  A 
half-grow n or f u l ly  mature grasshopper is  extrem ely d i f f i c u l t  to k i l l  w ith  
alm ost any th ing  th a t  you want to u se . By lo c a tin g  th ese  egg beds e a r ly  in  
the season when g rasshoppers a re  sm all, a poison b a i t  as mentioned fo r  cu t
worms is  an e x c e lle n t and by f a r  the  most economical method of c o n tro l . In 
th is  p a r t ic u la r  case  however, the b a i t  should be app lied  in  the e a r ly  
morning ra th e r  than  a fte rn o o n  as fo r  cutworms.

In  a d d itio n  to the use of a poison b a i t ,  th roe of our now organic in 
s e c t ic id e s  have proven to bo very e f fe c t iv e  fo r  the c o n tro l of g rasshoppers. 
In  many cases on g o l f  g reens or tu r f  land those in s e c tic id e s  would bo p re 
fe ra b le  to  the use  o f th e  po ison  b a i t .  These include 10$ ch lo rdane , 3% 
gamma benzene h ex ach lo rid e , and 20$ c h lo rin a te d  carnphene used as a d u s t.
Each of th e se  m a te r ia ls  should bo applied  a t  the  r a te  of 12 to  15 pounds per 
a c re . These th roe m a te r ia ls  a re  a lso  more e f f e c t iv e  i f  used e a r ly  in  the 
season when the  g rasshoppers are  sm all and when they are concen trated  on a 
com paratively  sm all a re a . One p re ca u tio n  should d e f in i t e ly  be observed w ith  
each of those  th re e  m a te r ia ls  and th a t  i s  they aro not sa fe  to  use in  a rea s  
where l iv e s to c k  a re  be ing  g razed .

i

Now only one o ther group of in s e c ts  th a t  I want to  mention ju s t  h u rr ie d 
ly  and then  I am through. This is  a group of a n ts  th a t we f in d  alm ost 
everywhere. So f a r  a3 tu r f  land i s  concerned th ere  is  one ant th a t  we are  
p a r t ic u la r ly  in te re s te d  in , th e  so -c a lle d  a g r ic u l tu ra l  an t which b u ild s  up 
tremendous mounds around th e  en tran ce  to  i t s  n e s t .  I t  has a s t i l l  worse 
h a b it of c le a r in g  away the v e g e ta tio n  fo r a co n sid e ra b le  a rea  around i t s  
n e s t and c o lle c tin g  seed and c a rry in g  in to  the n e s t upon which they feed .
This p e s t i s  b e s t c o n tro lle d  by a trea tm en t o f the in d iv id u a l n e s ts .  This 
can re a d i ly  be done by u s in g  carbon d isu lp h id e  or h ig h l i f e .  One of the b e s t 
ways of app ly ing  the m a te r ia l i s  to take  about a g a llo n  of w ater or even more
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durin g  d ry  perio d s and pour i t  in to  the  en tran ce  of the n e s t ,  l e t t in g  i t  run 
a l l  th e  way down in to  th e  n e s t .  This i s  done fo r two reason s, f i r s t ,  to 
open up th e  tu nnel so as to g ive the carbon d isu lp h id e  a chance to  go in  aid  
a t  the same tim e, soak the  s o i l  on the s id es  of the tu n n e ls  to  more or le s s  
s e a l them. This confines the fumes of th e  carbon d isu lp h id e  or h ig h l i fe  to  
those tu n n e ls  so th a t i t  doesn ’t  d i f fu s e  out through the  s o i l .  A fte r th e  
w ater has been poured in to  th e  n e s t about two tab lespoons of carbon d is u l 
phide should be poured in to  the en trance  to  the n e s t ,  then com pletely CI030 
the en tran ce  to the n e s t by throwing a shovel f u l l  o f d i r t  over i t  or by 
k ick in g  the  d i r t  over and packing i t  down w ith  the  fo o t to  confine the fumes 
in  the tu n n e ls . The fumes of carbon d isu lp h id e  a re  about 4-g- times as heavy 
as a i r ,  consequently  i t  goes downward and follow s th ese  tu n n e ls  r ig h t  on in  
to  the b reed ing  chambers of the an ts and k i l l s  out th e  e n t i re  colony.
U sually  one trea tm en t is  a l l  th a t  is  necessary , although in  some cases you 
w il l  f in d  th a t a second a p p lic a tio n  20 to  30 days l a t e r  may be req u iro d .

One o th er th in g  I want to  mention fo r  t r e a t in g  g o lf  g reens , lawns, and 
o th e r sm all a re a s  of t u r f  i s  a m a te ria l commonly sold as carbon d isu lp h id e  
em ulsion which is  no th ing  more nor le s s  than carbon d isu lp h id e  th a t  has been 
em u lsified  in  w ate r. For alm ost any so r t  of in se c t in h a b itin g  the 3 o il a re  
found on the Surface of th e  s o i l  th is  carbon d isu lp h id e  emulsion w il l  k i l l  
them to  a dep th  of two to  s ix  in ch es. Carbon d isu lp h id e  emulsion is  prepared 
com m ercially and can be bought on the  market in  various s tre n g th s  of carbon 
d isu lp h id e  in  the s o lu tio n . M anufacturers d i re c t io n s  should be followed in  
u s in g  th is  m a te r ia l . I t  is  however, very expensive and fo r  most purposes, 
c e r ta in ly  fo r  la rg e  a re a s , i t  would not be p ra c t ic a l  to u se , but i f  you have 
an in fe s ta t io n  of some s o r t  o f in se c t p e s t on g o l f  greens or a sm all a rea  on 
th e  lawn th a t you want to  g e t r id  of very q u ick ly , carbon d isu lp h id e  emulsion is  u s u a l ly  your b e s t  b e t ,

I c e r ta in ly  thank you fo r  th i s  opp o rtun ity  to  have d iscu ssed  the few 
in se c t p e s ts  th a t  wo have time to  cover.

QUESTIONS AND ANSWERS
Q, How can g rasshopper "egg beds" be lo ca ted?
A, E a rly  in  the  sp ring  when th ese  grasshoppers f i r s t  begin to hatch  th ere  

w il l  be c o n c en tra tio n s  of them. By watching the waste land on g o lf  
co u rse s , p a r t ic u la r ly  you should watch th e  roughs, the  waste land a reas  
around your g o lf  co u rse s , and in  some cases you may fin d  th a t  your 
fairw ays a re  very e x c e lle n t p laces  fo r  grasshoppers to lay  eggs. They 
can very e a s i ly  be lo ca ted  e a r ly  in  the sp ring  when thqy begin to  
ha tch  and th a t  is  soon enough fo r  c o n tro l ,

Q. Why not use DDT in  the  s o i l  fo r  w hite grub c o n tro l?
A, The reason  fo r  not m entioning th a t  i s  the f a c t  th a t  some of the work th a t  

has been done in  re c e n t y ea rs  w ith  DDT has shown th a t th e re  has been no 
d e te r io r a t io n  w hatsoever of DDT pu t in  the s o i l  s e v e ra l y ears  ago. I t
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has a lso  been shown th a t  something l ik e  25 to  50 pounds of DDT per acre 
i s  about a l l  th a t  many crops v /ill w ithstand  w ithout causing se rio u s  
damage to  th e  crop i t s e l f .  So we a re  g e tt in g  very much a f ra id  a lread y  
of the accum ulation of DDT in  the s o i l  as being d e f in i t e ly  in ju r io u s  to 
the growth of g ra sse s  as w ell as many o ther c u lt iv a te d  c ro ps.

(From Audience)
As much as 800 pounds per acre  o f DDT has been used on g o lf  greens w ith
out damage,

A, Well then  i f  i t  i s  safe  to  use i t  i s  by f a r  the b es t th ing  to u s e . We 
a re  not too sure about those recommendations y e t because they have not 
been used long enough to  be d e f in i t e ly  su re  about the sa fe ty  of them in  
the s o i l  in  d i f f e r e n t  a re a s  a t  l e a s t .

Q. We have had q u ite  good success w ith u s in g  th e  same trea tm en t fo r  cutworms 
as we have had fo r  sod webworms.

A, In  many cases i t  works out eq u a lly  a3 w e ll. I t  depends e n t i r e ly  upon the 
type of cutworms. There a re  some of the cutworms where th e  sod webworm 
trea tm en t would be le s s  e f f e c t iv e  than i t  would be for o th e rs . I pro
bab ly  should have mentioned th a t  fo r  cutworms 5 DDT in  many cases or for 
many cutworms w il l  give you very s a t i s f a c to r y  r e s u l t s .

(Audience)
At K noxville  we have the f i r s t  re p o rts  on some recen t t e s t s  on the f a l l  
army-worm in  G eorgia, and the new 3422 or th iophos was the most e f fe c t iv e  
m a te r ia l u sed . T h a t 's  q u ite  new.

A. That is  very new and i t  i s  another one of those m a te ria ls  th a t is
extrem ely dangerous to  handle fo r many purposes. I'm  ju s t  wondering 
whether vie should include  i t  fo r any purpose u n t i l  we know more about i t .
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A few days ago I was wandering about on an otherw ise b e a u tifu l  g o lf  
course when my eyes were a t t r a c te d  by some of the u n s ig h tly  mounds o f the 
pocket gopher. In  some in stan ces  th ese  f re sh  mounds of e a r th  had been raked 
out smooth to  ren der them le s s  inconspicuous. I can sympathize very much 
w ith  the harassed  green keeper who fin d s  h im self a l l  hot and bothered by 
those p a r t ic u la r  rodent n u isances, bu t i t  i s  obvious th a t smoothing out the 
mounds would do him very l i t t l e  good indeed.

F i r s t  l e t  me give you a l i t t l e  in form ation  regard ing  th e  pocket gophers 
of th i s  se c tio n  and th e ir  h a b its  in  r e la t io n  to  tu r f .  Of the pocket gophers 
we have in  Texas no fewer than h a l f  a dozen d i f f e r e n t  k in d s . A ll of them 
are  burrow ors. They a re  found in  s o i ls  ranging from th e  stony mesas of West 
Texas to  th e  sandy reg ions of the extreme southern  p a r t  o f the S ta te ,  
eastw ard through th e  pinoy woods in to  L ou isiana , aid south  to the Gulf C oast, 

as w ell as northward to tho Red R iver, and in to  Oklahoma.
I f  th e re  i s  one key to the d i s t r ib u t io n  of these  pocket gophers i t  is  a 

sandy s o i l .  Indeed one can take  a map of texas showing the s o i l s ,  and i f  he 
p lo ts  the sandy s o i l s  of the S ta te ,  he w ill have p r e t ty  w ell enclosed the 
geographic range of tho v a rio u s  pocket gophers. These roden ts a re  absent 
from heavy b lack  c lay  s o i l s ,  bu t they d e a rly  love the deep sandy su rface  
s o i ls  which a re  so conspicuous over a g ro a t d ea l of Texas. I f  tho s o i l  is  
th in n e r  th an  4 inches down to the c lay  s u b -s o il ,  pockot gophers do not occur.

As you w il l  see from those  specimens, tho pocket gopher is  a chunky 
b e as t w ith  a sh o rt neck and sm all eyes and o a rs . Tho f ro n t te e th  p ro je c t 
perm anently o u tsid e  o f the mouth. There is  a fu r - l in e d  pouch on each side  of 
tho mouth. In  le n g th  they v a ry , as you can see , from about 6 or 7 inches up 
to  12 or 13 inches. I t  i s  com forting  th a t we do not have in  Texas a kind of 
gopher which l iv e s  in  Mexico and of which I have a specimen hero .

The food of the pockot gopher c o n s is ts  e n t i r e ly  of vegetab le  m a tte r , p r in c ip a l ly  tu b e rs , ro o ts ,  and b u lb s .
Over much of i t s  range th e  pocket gopher, in  r e la t io n  to the s o i ls  in  

which i t  works, is  n e u tra l o r b e n e f ic ia l ,  being a n a tu ra l s o i l  c u l t iv a to r  and 
b u i ld e r .  But in  c u lt iv a te d  a reas where maintenance of a smooth green  tu r f  i s  
im portan t the pocket gopher is  an ex asp e ra tin g  nu isance. O rch ard is ts , 
farm ers, and gardeners a lso  re p o rt se rio u s  damage done by the pocket gopher 
to  f r u i t  t r e e s ,  va luab le  fo re s t  p la n ts ,  p o ta to e s , and garden c ro p s. The 
pocket gopher i s  rep o rted  to s c a t te r  th e  tu b ers  of th a t  se rious garden p e s t 
in  E ast Texas, the n u tg ra ss . In  i r r ig a te d  reg io n s pocket gophers cause breaks 
in  dams and d i tc h  banks. U n fo rtu n a te ly  th ese  roden ts are  p a r t ic u la r ly  fond 
of the ro o ts  of some of th e  g ra sse s  th a t  make up the b e s t tu r f .  The c h a ra c te r
i s t i c  h a b it of the pocket gopher in  throw ing up mounds of e a r th  ranging from
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3 to  6 inches in  he igh t and up to 18 inches or more in  d iam eter is  what makes 
him p e c u lia r ly  obnoxious to  the t u r f  s p e c ia l i s t .  One cannot run a lawn mower 
over th ese  gopher mounds w ith  sa fe ty  to th e  b lad e s .

F o rtu n a te ly  the  pocket gopher is  e a s i ly  c o n tro lle d  and th e re  i s  no 
excuse whatever fo r  having any of these  p e s ts  on a lawn or g reen .

In  e a s te rn  Texas g e n e ra lly  the mole is  common in  some p la c e s . While the 
mole i s  not a ro d e n t, i t  n e v e rth e le ss  deserves c o n s id e ra tio n  h e re , as i t  may 
do a lo t  of damage to  tu r f .  Like the pocket gopher, i t  throws up mounds of 
e a r th  on the su rface  of the s o i l .  P robably 90 per cent of the l i f e  of the 
mole i s  spent below th e  su rface  of the ground. I t s  movement through the s o i l  
i s  alm ost l ik e  th a t  of a swimner through th e  w ater, pushing up m in ia tu re  
rid g e s  wherever i t  goes and o c ca s io n a lly  throw ing up la rg e r  h i l l s .  I f  any of 
you here a re  from west of the hundredth m eridian you won’ t  have any tro u b le  
w ith moles, a lth ough  you s t i l l  may have to cope w ith  the pocket gopher. As 
you can see from th is  specimen, the mole, l ik e  th e  pocket gopher, i s  a sm all 
ro b u st animal w ith  a pointed nose , a sh o rt n e a rly  h a ir le s s  t a i l ,  and s o f t ,  
brownish v e lv e ty  fu r .  I t s  f ro n t f e e t  a re  sp ec ia liz e d  for i t s  sub terranean  
ex is ten ce  Thqy a re  broadened and sh o v e l- lik e  w ith  webs between the to es 
ex tend ing  to  the  base of the claw s. The eyes and e a rs  a re  probably  very 
l i t t l e  fu n c tio n a l and so have been reduced to a very sm all s iz e . The to ta l  
le n g th  of the mole i s  about 5 to  6 inches. Like gophers, moles l ik e  moist 
sandy s o i l ,  b u t they a re  l i k e ly  to be absent from dry  sandy or heavy c lay  s o i l .

In  marked c o n tra s t  to the h a b its  of the  v e g e ta rian  pocket gopher, moles 
feed la rg e ly  on animal m a tte r , a lthough they  do e a t v e g e ta tio n  to some e x te n t. 
L arval stages of June b e e t le s  and of c e r ta in  moths th a t pupate in  the ground 
have been found in  the stomachs of Texas moles.

Mole burrows a re  of two ty pes—one deep b u i l t  fo r  n e s tin g , the o th er 
shallow  fo r  subsurface  feed in g . Burrows of the mole and a sso c ia ted  mounds of 
e a r th  tend to d is tu rb  bo th  the s o i l  and the  v e g e ta tio n . While p a r t  of the 
a c t iv i t y  is  b e n e f ic ia l  in  th a t i t  allow s a i r  and water to e n te r  the s o i l ,  vhen 
the mole throws up r id g e s  or mounds o f e a r th  which in te r f e re  w ith  mowing and 
make a t u r f  u n s ig h tly , they become a decided nu isance.

The mole i s  no t as easy to c o n tro l as the pocket gopher, but i t  can be 
c o n tro lle d  as Mr. Poore w il l  dem onatrate in  a moment.

There a re  a lo t  o f o th e r  sm all mammals beside  the mole and the pocket 
gopher which use the  tu nne ls of th e  mole and th e  pocket gopher. These include 
some of the  w h ite -fo o ted  mice, some of the shrews, and in  some in stan ces  
d o u b tle ss  o ther kinds of sm all ro d en ts  as w ell as some in se c ts  and le s s e r  c re a tu re s .

In  the w estern  p a r t  of Texas o th er roden ts a re  found doing a t le a s t  some 
damage to g ra ssy  su rfa c e s . Among th ese  are  the l i t t l e  ground s q u i r r e l ,  the 
th i r te e n - l in e d  ground s q u i r r e l ,  the Mexican ground s q u i r r e l ,  and the spo tted  
ground s q u i r r e l .  These a re  not n e a r ly  so d e tr im en ta l as th e  o th e rs . They 
ju s t  burrow up to the su rface  where they  can come out and look around some
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tim es d u rin g  the daytim e. A ll one has to contend w ith  in  th i s  case is  the 
sm all round opening of the "burrow. C ontrol is  f a i r l y  easy whether by drowning, 
the use of poisoned g a s , or poisoned g ra in .

At the  T urf Conference l a s t  year we found considerab le  in te r e s t  in  the 
c ra y f is h , c raw fish  or crawdad, ano ther animal which sometimes g ives tro u b le  
in  t u r f .  W hile, o f  co u rse , the c ra y f is h  is  not a ro d e n t, i t  n e v e rth e le ss  
in te r f e re s  w ith  th e  t u r f  in  a l l  a reas where i t  occurs in  abundance. For the 
most p a r t  these  a re  th e  deep so ile d  moist a reas along the w ell-w atered  p o rtio n  
of the so u th easte rn  Gulf C oast. Indeed c ra y f is h  "chimneys" may be found 
w idely in  th e  more humid p a r ts  o f the S ta te  of Texas.

Like th e  pocket gopher, th e  crawdad or craw fish  can be c o n tro lle d  w ith 
r e l a t iv e  ease .

S tud ies by the F ish  and W ild life  S erv ice and o th ers  have shown th a t 
c raw fish  are  extrem ely su sc e p tib le  to  the new poison DDT. A 5 per cent 
so lu tio n  of th i s  in s e c t ic id e  has been found to  be e f f e c t iv e .  An a p p lic a tio n  
used in  one in s tan ce  (sprayed from a B-25 M itch e ll Bomber) used No. 2 fu e l 
o i l  as a sp reader in  a 5 per cen t DDT so lu tio n  and pu t out 210 g a llo n s  a 
minute on s t r i p s  from 300 to  400 fe e t wide, the plane t ra v e l in g  a t  the  r a te  
o f 200 m iles an hour. This was on a marsh a re a . In th e  case of tu r f  i t  
p robably  would be necessary  to  make such a w holesale a p p lic a tio n , bu t the  fa c t 
th a t DDT is  a h ig h ly  e f f e c t iv e  poison fo r craw fish  w i l l ,  I am su re , be of 
in te r e s t  to  a l l  of you who l iv e  in  craw fish  coun try .

We have had a g re a t  deal of com plaint a lso  about the a rm adillo  from tim e 
to tim e, although we have never been ab le  to p in  very much se rio u s  damage 
upon th i s  unique and in te r e s t in g  Texas anim al. While the a rm ad illo  is  not a 
ro d e n t, i t  o c ca s io n a lly  g iv es  some concern because of i t s  u n p leasan t h a b it of 
running i t s  nose around over the su rface  of the ground and making u n s ig h tly  
roo ted-up  p laces  in  the  t u r f  which otherw ise would be smooth, g reen , and 
a t t r a c t iv e .  The a rm ad illo  moves d i r t  about sometimes l ik e  a l i t t l e  p ig , and, 
as a m atter of f a c t ,  th e  a rm ad illo  is  a c tu a lly  doing th e  job fo r the same 
purpose the p ig  do es , namely, t ry in g  to  find  some te rm ite s  or o th er bugs or 
in se c ts  in  the su rface  la y e rs  of the s o i l .

The arm ad illo  is  no tab ly  d i f f i c u l t  to c o n tro l .  Last year I to ld  the  
fo lk s  th a t  a «22 c a l ib e r  r i f l e  used in  the tw i l ig h t  of the evening might prove 
to be th e  b e s t  way of g e t t in g  r id  o f nuisance a rm ad illo s in  p laces  where they 
were in te r f e r in g  w ith  th e  t u r f ,  but now we fe e l  th a t  th e  use o f cyanide flak es  
under p roper co n d itio n s  in  the a rm ad illo  dens or p o ssib ly  DDT may c o n s t i tu te  
a b e t t e r  way of c o n tro l l in g  a rm ad illo s . I w il l  ask Mr. Poore to r e f e r  to 
th is  a lso  when he d isc u sse s  s p e c if ic  c o n tro l m easures.

May I leave t h i s  thought w ith  you, th a t a proper com bination of trapp in g  
and po ison ing  or drowning or gassing  w il l  take care  of a l l  th ese  p e s ts .  There 
i s  r e a l l y  no excuse fo r  having any of them in  a w ell kept t u r f .  Now I am 
going to ask  Mr. Poore, who i s  E xtension S p e c ia l is t  of the F ish  and W ild life  
S erv ice  and th e  Texas E xtension S erv ice  w ith  head quarters here a t  A. & M. 
C ollege , C ollege S ta tio n , to  show you some of the types of tra p s  which can be 
used and to f u r th e r  d isc u ss  the s p e c if ic  methods of c o n tro l b e s t su ited  to
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th e  d i f f e r e n t  kinds of rodents and o th er anim als I have been d isc u ss in g .
I should a lso  l ik e  to l i s t  the fo llow ing  hullo t in s  which may he h e lp fu l . 

These can u s u a lly  he secured from your County A g ric u ltu ra l Agent or from the 
lo c a l Rodent and P red a to ry  Animal C ontro l man rep re se n tin g  the  F ish  and Wild
l i f e  S e rv ice . Otherwise you may w rite  d i r e c t  to  the  A g ric u ltu ra l Extension 
S e rv ice , Collage S ta tio n , Texas, or to the F ish  and W ild life  S erv ice , U. S. 
Department of the I n t e r io r ,  Washington 25, D. C ., fo r those b u lle tin s»

USEFUL BULLETINS

D ire c tio n s  fo r  D estroy ing  C raw fishes, W ild life  l e a f l e t  190, p rocessed , 
F ish  and W ild life  S e rv ice , U. S. Dept, of the I n te r io r .  May 1941.

Mole C o n tro l. By James S ilv e r  and A. W. Moore, Farmers* B u ll. No. 1716, 
November 1933.

Pocket Gopher C o n tro l. By W, E. Crouch, C onservation  B u ll. 23, F ish  
and W ild life  S e rv ice , U. S. Dept, of th e  I n te r io r ,  1942.

D is tr ib u tio n  and V a ria tio n  o f Pocket Gophers (gemis geonup) in  the 
Southw estern U. S. By W illiam  B. D avis. Tex. A jr i .  Exp. S ta . B u ll . No. 590, 
August 1940.



62

RODENT CONTROL
Mr. J .  E. Poore, S p e c ia l is t  

F ish  and W ild life  S erv ice  and the Texas 
Extension S e rv ice , A. and M. C ollege 

C ollege S ta tio n , Texas

I b e liev e  Dr. Taylor p r e t ty  w ell covered the spec ies of roden ts th a t  you 
have on your t u r f  and so I am not going to  take  bu t a very very l i t t l e  b i t  of your tim e.

On pocket gopher c o n tro l we a re  not going in to  the  species of th a t  a t  
a l l .  The pocket gopher c o n tro l th a t  is  c a rr ie d  on a l l  over th e  s t a t e .  In 
San Antonio we p repare  a po ison  g ra in . I t  i s  tre a te d  w ith  s try ch n in e . I t  
is  mixed th e re  in  la rg e  q u a n t i t i e s  and is  d i s t r ib u te d  fo r use on farm land. 
The way th a t  i t  is  u sed , we ju s t  put i t  down in  the gopher runways, I won’t  
even take  time to ex p la in  how th a t  is  done, i f  you care  fo r  more inform ation  
c o n ta c t Mr. C. R. London, Box 1941, San A ntonio, Texas.

About c ra y f is h , I don’ t  know anyth ing about DDT I'm  sure i t  i s  good, I 
h a v e n 't  used i t  bu t down on the  Gulf Coast around Beaumont in  th a t  a rea  in  
th e re , they a re  u s in g  q u ite  a b i t  of copper su lp h a te . I t  i s  in  lumps, about 
two lumps o f th a t dropped in to  the  opening o f the burrow w il l  a b so lu te ly  k i l l  
out your c ra y f is h . Another means of k i l l i n g  them th a t  is  very e f fe c t iv e  is  
carbon d isu lp h id e . Take an o i l  can and get in  th e re , i f  you put 10  drops of 
carbon d isu lp h id e  in to  a burrow and then ju s t  tak in g  your h ee l and c lo se  the 
opening why th a t  w i l l  u s u a lly  do away w ith your c ra y f is h  to o . The b e s t time 
of the y ear to  do th a t  i s  in  anywhere from the f i r s t  of March to the  l a t e r  
p a r t  of Ju ly , in  o th er words when th ere  i s  w ater in  th e i r  openings.

Now on the a rm ad illo , I 'm  going to answer th a t q u estion  ani maybe some 
o th e rs  and q u it  and s i t  down. On the  a rm ad illo , as Dr. Taylor to ld  you, i t  
i s  no t considered  a roden t and we do not o rd in a r i ly  work a f t e r  a rm ad illo s . 
Calcium cynide f la k e s  have been used w ith  very good r e s u l t s  and were these  
calcium  cynide f la k e s  a re  used put about 2 tab lespoons of the f la k e s  in  the 
burrow and c lo se  th e  opening. That produces a gas and gasses the a rm ad illo .
I have seen some poisonous gas bombs where you could l ig h t  them and drop them 
in to  the burrow b u t they  aro not a v a ila b le  so f a r  as I know—not on the 
m arket. Those two moans aro  about a l l  I know of fo r  the c o n tro l of the a rm ad illo .

Ground s q u ir r e l—poison  g ra in  is  very good fo r  the ground sq u ir re l  
c o n tro l .  That may be ob tained  from our San Antonio mixing p la n t a t  $14.00 
per hundred, d e liv e re d  any p lace  in  Texas (Address on f i r s t  page, o b ta in  same 
p lace  as gopher p o iso n ). Whore th ere  a re  county agen ts they o fte n  keep the 
poison g ra in . Now ano ther th in g  on your ground s q u i r r e l—carbon d isu lp h id e  w il l  a lso  k i l l  them.

Another th in g  I might mention is  th a t  the g ra in  mixed a t  our s e rv ic e 's  
p la n t has a b r ig h t yellow  c o lo r , in  mixing our g ra in s  down th ere  we are 
adding yellow  dye to i t  so th a t  i t  can bo pu t out on top of th e  ground fo r
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ground s q u i r r e l s ,  p r a i r i e  dogs— i t  has been found th a t  b i rd s ,  dom estic b ird s  
th a t  is  your doves and song b ird s  w il l  not o ften  e a t a g ra in  vd th  dye on i t .

Moles—w ell the  mole is  about one of th e  h a rd es t roden ts to c o n tro l . 
About the  only success th a t I have had w ith th e  mole is  by trap p in g  them. 
There a re  ro p e lla n ts  th a t  d r iv e  them away, bu t won’t  k i l l  them. Trapping is  
su c c e s s fu l. Poisoned earthworms placed  in  runways haVe been used w ith some 
degree of su ccess.
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DISEASES OF TURF GRASSES AND THEIR CONTROL
Fred V. Grau, D ire c to r , U, S. G. A. Green S ec tion  

B e l t s v i l l e ,  Maryland

I could take  some of the no tes from the p rev iou s speakers , reproduce 
them, and have a very good b a s is  fo r  th i s  t a lk  on D iseases o f  Turf G rasses 
and T heir C o n tro l, so I am not going to spend a g re a t deal o f time up here 
b e fo re  you th is  a fte rn o o n . In  th e  f i r s t  p lace  you a re  t i r e d  of s i t t i n g ,
I'm  in  a l i t t l e  b e t t e r  p o s it io n  because I can g e t up hero and oxerciso  a 
l i t t l e  b i t  and you c a n 't .

There a re  two s o r ts  of d iso a se s ; one is  caused by organisms and the 
o th e r is  th e  r e s u l t  o f p h y sio lo g ica l c o n d itio n s . Don’ t  g e t scared of th a t  
word because i t  simply moans the cond itio ns under which the g ra sse s  a re  
growing. For in s ta n c e , I can be s ick  from f lu  or a co ld  and my sickness 
w il l  have boon caused by an organism . But I could d r in k  too much h ig h life  
and I ' l l  be s ic k  bu t i t  w il l  not have been caused by an organism; i t  w il l  be 
caused by some p h y sio lo g ica l c o n d itio n  because I w asn 't q u ite  sm art. Turf 
g ra sse s  can be d iseased  from those two causes; organism s, and the  cond itio ns 
under which they a re  forced  to grow.

You can go r ig h t  down th e  l i s t  of many of the th in g s  th a t Dr. Longnecker 
to ld  you th is  morning, fa c to r s  a f fe c t in g  the growth of tu r f  g ra s se s , and you 
can p ick  out a l o t  of th e  reasons why tu r f  is  s ic k . Some of th e  th ings we 
saw on our t r i p  a year ago l a s t  August wore d is e a s e s , bu t we saw a lo t  o f 
g ra ss  th a t  was s ic k  bu t no t from any organisms so f a r  as we could t e l l .  We 
w on 't spend a g re a t d ea l of time on th a t  because th a t  has a lread y  been so 
thoroughly covered from ano th er standpo in t and y e t i t  i s  fundam ental to the 
h e a lth  o f tu r f  g ra s se s . N a tu ra lly , in  d isc u ss in g  d ise a se s  of t u r f  g ra sse s  
and th e i r  c o n tro l we a re  going to spend most of our time on the p u ttin g  
green  because th a t i s  th e  only p lace  anybody i s  doing anyth ing about d isea se  
c o n tro l from the stan d p o in t of c o n tro l l in g  organisms w ith  fu n g ic id e s . I t  
i s n ' t  p ra c tic a b le  a t  th e  p re sen t tim e, with th e  p r ic e  of fu n g ic id es  the way 
they  a r e ,  to  go out and t r e a t  any la rg e r  areas such as fa irw ays. I t  ju s t  
i s n ' t  be ing  done, and I doubt i f  i t  ever w il l bo done because in  our search  
fo r b e t to r  g ra sse s  one of th e  stand ards th a t  we a re  u s in g  in  s e le c t in g  those 
g ra sse s  i s  the c a p a c ity  of th a t  g ra ss  to r e s i s t  d is e a se .

L ast n ig h t I showed you a p ic tu re  thatt i l l u s t r a t e d  e x ac tly  the  d i r e c t io n  
in  which wo are going. A g ra ss  th a t  can n a tu ra l ly  r e s i s t  d isea se  or be 
immune to  i t ,  (we hope we can develop immunity) is  the kind of g ra ss  we want 
provided i t  ha3 th e  o th e r c h a r a c te r i s t ic s  we are  looking fo r .  And again  we 
spend most of our time on the p u ttin g  g reens in  r e l a t io n  to those d ise a se s  
because the g ra sse s  on the  p u t t in g  greens a re  the  most in tensively-m anaged 
g ra ss  o f any th a t  we know. We a re  growing th a t g ra ss  under h ig h ly  a r t i f i c i a l  
co n d itio n s  and thereby  we b r in g  out th e  in h eren t weakness in  the  g ra s s . I  
have f e l t ,  and I have s ta te d  myself c le a r ly  on th i s  p o in t ,  th a t  a g re a t  many 
o f the fo rage  crops workers could very w ell devote p a r t  o f th e ir  time to  
study ing  those  same g ra sse s  under c lo se ly -c lip p e d  c o n d itio n s . I b e liev e  th a t 
the  weaknesses of those fo rage  g ra sse s  from the  d ise a se  standpo in t would come
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out a l o t  f a s te r  under c lo se ly -c lip p e d  co n d itio n s  which sim ulate  c lo se 
g ra z in g , than they w il l  in  the nu rse ry  rows growing to m a tu rity . There is  a 
very good tie -u p  "between those  two phases of g ra ss  work,

I could save a lo t  o f time by simply t e l l i n g  you th a t we have a v a ila b le , 
in  our o f f ic e ,  a B u lle t in  on T urf D iseases and T heir C ontrol which is  a v a i l
ab le  a t  850 p e r  copy, a v a ila b le  to anybody connected w ith  a U. S. G. A. member 
club or to  Green S ec tion  su b sc rib e rs . We s t i l l  have a supply of them and 
they are  not very much out of d a te . They a re  s t i l l  q u ite  standard  and I  
th in k  most of you could g e t a g re a t d ea l out o f read ing  th a t  B u lle t in  i f  you 
do not a lrea d y  have i t .

A common d ise a se  on p u ttin g  g reen s , and one of th e  w orst from the stand 
p o in t of im pairing  the p u t t i r ^  su rfa ce , i s  d o l la r s p o t .  I t  can bo c o n tro lle d  
in  so vera l d i f f e r e n t  ways. One of th e  ways is  w ith  a fu n g ic id e . Work of 
th e  p a s t two y ears  c le a r ly  in d ic a ted  th a t the most e f f e c t iv e  chem icals fo r  
d o lla rs p o t c o n tro l a re  the  dmium fu n g ic id e s . They a re  new. One of them is  
the experim ental 531, an inorganic cadmium p re p a ra tio n  now sold as CRAG. 
D ire c tio n s  a re  complete on the packages. Another one i s  P u ra tizo d  177, an 
organic cadmium fu n g ic id e . From a l l  the  evidence i t  is  unanimous th a t the 
cadmiums hold the  s p o tl ig h t  fo r d o l la r s p o t c o n tro l .  They have not been 
s a t i s f a c to r y  fo r  brownpatch c o n tro l .

The development of r e s i s t a n t  v a r ie t ie s  is  s t i l l  our goa l from the  
agronomic stan d p o in t and th ere  is  a world of d if fe re n c e  in  s t r a in s  of g ra sse s  
and th e i r  r e s is ta n c e  to  d o l la r s p o t .  An a tta c k  of d o l la rs p o t can q u ite  
r e a d i ly  bo overcome by an a p p lic a tio n  of f e r t i l i z e r ,  o sp e c a illy  n itro g e n .
That has been dem onstrated time and time aga in , D o lla rsp o t u s u a lly  is  worse 
in  tu r f  th a t is  im properly  managed. We can stand p re tty  square ly  on th a t 
prem ise. P ro p e rly  f e r t i l i z e d  tu r f  i s  not su b je c t to d o lla rs p o t a t ta c k s .
You don’t  g e t a g re a t  d e a l of i t  here and you fe llow s from West Texas don’t  
have to worry very  much about any kind of d ise a se s  on your ben ts because you 
ju s t  don’ t  know what th ese  d ise a se s  a re  y e t .  You can s i t  back and re la x  a t  
l e a s t  fo r a tim e. You fellow s who are  growing b en ts  in  the more humid areas 
of the s ta te  l ik e  D a lla s , F o r t Worth, and now A ustin  and othGr p la c e s , are 
going to have to  watch brownpatch c o n tro l in  the middle of the summer very c lo s e ly .

Brownpatch is  a fungus d ise a se  which u s u a l ly  responds to  treatm ent b u t 
when you have h igh  tem p era tu re s , h igh  r e la t iv e  hum idity , and a water soaked 
s o i l ,  you a re  going to  have re c u r r in g  a tta c k s  of "brownpatfch th a t may wipe out 
la rg e  a reas of t u r f .  You can check a tta c k s  o f brownpatch qu ick ly  i t h  a 
l i g h t  d u s tin g  of hydrated  lim e. I t  i s  no t a permanent c o n tro l . I t ’ s so r t  
of a c ru tch  to  loan on, but i t  i s  a very s tro ng  one. I t  i s  not a fung ic ide  
n e c e s s a r i ly  b u t i t  does tem p o rarily  d ry  the  su rface  of th a t  g reen  and changes 
th e  pH in  the immediate a rea  where th e  fungus i s  working and s tops i t s  
grow th. We have been re ly in g  p r in c ip a l ly  upon Torsan fo r brownpatch c o n tro l 
in  the middle of the summer because i t  does not check the growth of the 
g ra sse s  l ik e  the mercury compounds do* Mercury w il l  check tho growth of the 
g ra ss  to  the p o in t whore i t  c an ’t  recover qu ick ly  from th e  in ju ry  th a t i t  has 
had from tho d is e a se . With tho two to g e th e r, I have seen greens p r a c t i c a l ly  
wiped o u t, not from the d ise a se  but a c tu a l ly  from the fung ic ide  app lied  to
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c o n tro l tho d is e a se . T herefore mercury is  being  used le s s  and le s s  in  the 
h ea t o f tho summer fo r  brownpatch c o n tro l even though i t  was one of tho 
standard  tre a tm e n ts . Wo sim ply have found b e t t e r  m a te ria ls  since  th a t  tim e.

Water management in  the summer time i s  very im portant from the standpoin t 
o f d ise a se  c o n tro l . The type of w ater management th a t keeps the s o i l  s a tu r 
a ted  w il l  g r e a t ly  in c rease  the  incidence of d is e a s e . There again  I want to  
rep ea t what Dr, Longnecker sa id  th is  morning about w ate ring . E arly  morning 
w atering  i s  designed to  g ive  you the  le a s t  incidence o f brownpatch d u rin g  th e  
summer. Water in  the evening and you in crease  your d ise a se  because the g ra ss  
i s  kept wet du rin g  the n igh t and g re a t ly  favors tho growth of the  fungus.

Helminthosporium, commonly known as le a fs p o t ,  i s  a se rio u s  d isea se  
throughout the so u th . I t  i s  not confined to  b lu e g ra ss , i t  is  not confined to 
b e n t, bu t i t  i s  p re v a le n t a lso  on Bermuda g ra ss . Some of th e  N orthern s t r a in s  
of Bermuda g ra s s ,  as I to ld  you l a s t  n ig h t, when brought south to  T if to n , 
G eorgia, went com pletely  to  p ieces  on account of le a fs p o t ,  I  am sure th a t a 
lo t  of le a fs p o t occurs on your Bermuda p u ttin g  greens and on your Bermuda 
fairw ays h e re . How damaging i t  i s  I  do not know, b u t I do know th a t  i t  is  
th e re ,  and in  c e r ta in  seasons i t  may be very p re v a le n t. This l a s t  f a l l  a t  
T if to n , G eorgia, two d ise a se s  gave them an o pp o rtun ity  to  throw away a lo t  of 
Bermuda g ra ss  s t r a in s  because they were so h ig h ly  su sc e p tib le  to le a fs p o t and 
to  ano th er d ise a se  known as c u rv u la r ia . I don’t  know anything about curvu
l a r i a  except th a t I know how to s p e ll  i t ,  I th in k . So f a r  as we know th ere  
i s  no chemical c o n tro l fo r e i th e r  le a fs p o t or c u rv u la r ia  or oven fo r  pythium 
and perhaps some o th er d is e a s e s , Tho approach to those  i s  through r e s i s t a n t  
v a r ie t ie s  which means b reed ing  and s e le c t io n  and te s t in g  to fin d  out those 
s t r a in s  which a re  r e s i s t a n t .  We had a very severe  a t ta c k  of pythium in  the 
Washington a re a  th i s  summer du rin g  a period  of prolonged r a i n f a l l ,  h igh  tem
p e ra tu re s , and h igh  hum id ity . Some of our f in e s t  bent g reens looked p r e t ty  
s ic k  a f t e r  pythium h i t .  There is  no known c o n tro l .  You simply have to  w ait 
i t  o u t, do the  b e s t you can , keep the greens as d ry  as p o ss ib le  and give the 
g ra ss  a chance to  rec o v e r. E v en tu a lly  the g ra ss  w il l  recover but i t  i s  p r e t ty  
sicken ing  w hile i t  l a s t s .  I don’t  know how much pythium may e x is t  down in  
th is  a re a . I t  may be c o n s id e ra b le . Most o f th ese  d ise a se s  a re  very  w ell 
d esc rib ed  in  words and p ic tu re s  in  tho  D isease B u lle t in  of th e  U, S. G. A. Green S ec tio n .

Copperspot need no t concern you very much h e re . I t  i s  a fa c to r  in  the 
N o rth east. There is  no s a t i s f a c to r y  c o n tro l fo r copperspot bu t P u ra tu r f  has 
been prom ising. P ink pa tch  i s  in  the same ca tego ry , not w ide-spread , doeesn’t  
do much damage, bu t o cca s io n a lly  i t  o ccu rs . Snowmold may be mentioned and 
i t ,  to o , can be c o n tro lle d  vd th  m ercu ria ls  but you are  not a ffe c te d  by i t  
here except a t  h igh a l t i tu d e s  and where th ere  would be snow cover th rough 
the w in te r . There ag a in , seaside  b e n t, which you find  so very good e s p e c ia l ly  
in  th e  Panhandlo and in  the more a r id  reg io n s of Texas, is  d i f f i c u l t  to  use 
in  the n o rth ern  bent reg ions because of i t s  h igh s u s c e p t ib i l i ty  to  snowmold.

Damping-off was mentioned and d iscu sse d , I needn’ t  go in  to  i t  fu r th e r  
h e re . There are  c o n f l ic t in g  re p o r ts  on i t  and th ere  i s n ’t  very much to  
recomment in  th e  way of treatm ent fo r  th e  c o n tro l of dam ping-off. You may 
g e t some r e l i e f  from mixing A rasan and T ersan w ith seeds before  p la n tin g .
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There wore some experim ents being carried, on in  Georgia and F lo r id a  th is  
w in te r. I do not y e t know the  r e s u l ts  of th a t  work. There was some r e l i e f  
by u s in g  some of th e  newer fu n g ic id e s . 531 o r CRAG was one of those  which 
seemed to g ive some r e l i e f .

There i s  not a g re a t deal of u se  in  d isc u ss in g  the  d ise a se s  o f fairw ays 
and lawns, even though in  some cases i t  is  im portan t, because th e re  is  no 
c o n tro l .  F ung icides a t  p re sen t are  simply not p ra c tic a b le  from the stand
po in t of co st on la rg e  a reas and I d o n 't  know th a t  we would want to  encourage 
th a t  anyway because the  development of the r e s i s t a n t  s t r a in s  i s  so much more 
im portant and so much more p ra c t ic a b le .  I mentioned l a s t  n ig h t B-27 b lu e - 
g ra ss  which is  h ig h ly  r e s i s t a n t  to  lo a fsp o t which i s  one of the  worst 
enemies of b lu eg ra ss  wherever i t  i s  grown. Wo th in k  th a t ,  through the devel
opment o f th a t  g r a s s ,  we can overcome a lo t  of th ese  tro u b le s  on b lu eg ra ss .
I t  i s  going to  be some time before  adequate seed supp lios of th a t  p a r t ic u la r  
g ra ss  a re  a v a i la b le .

For th e  nex t few minutes l e t ' s  throw i t  wide open f o r  you to  b rin g  up 
some of your problems so we can d iscu ss  them b r i e f ly .

QUESTIONS AND ANSWERS
Q. Does i t  he lp  to  use some mercury in  connection  w ith  Tersan?
A. The use  of T ersan through the summer is  in c re a s in g ly  le s s  e f fe c t iv e  

u n le ss  mercury is  used a t  some time during  th e  y e a r . I t  is  a very 
good p o in t .  Mercury can bo used to e x c e lle n t advantage in  the cool 
season of the y ea r and by b u ild in g  up a backlog of mercury ap p aren tly  
th e  Tersan i s  very  much more e f f e c t iv e .
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AERATION OF FINE TURF
Howard B Sprague, Head, 

A g r ic u ltu ra l R esearch D iv ision  
Texas S ta te  R esearch Foundation 

Renner, Texas

I am se rv in g  in  l i e u  of Dr. Noer who gave such a n ice  lo t  of in form ation  
l a s t  y e a r , hu t I  a ssu re  you th a t  I am very much in te re s te d  in  th is  su b je c t, 
"The A era tio n  of F ine T u rf" . I b e lie v e  we ought to remember th a t  f in e  tu r f  
not only in c ludes greens on g o l f  co u rses, which i s  of course a very im portant 
type of t u r f ,  bu t i t  in c ludes a l l  o ther tu r f  th a t is  cu t about the same 
len g th  where f in e  te x tu re  i s  d e s ire d  and is  ob ta ined . F ine tu r f  would 
in clude  a l l  g ra ss  te n n is  c o u rts  and a l l  p r iv a te  lawns, where they a re  attem p
t in g  to  m ain ta in  f in e  t u r f ,  ard any o th er p a r t ic u la r  a reas th a t are  m aintained 
in  about th e  same fash io n  as g reens .

The f i r s t  th in g  we should consider is  th a t a e ra tio n  o f the s o i l  is  
necessary  because of the occupation by g rass  ro o ts .  In  g e n e ra l, the sh o rte r  
the g ra s s , th e  sh o r te r  w il l  be the ro o t system, b u t not n e c e s s a r ily  d i r e c t ly  
p ro p o rtio n a te . F ine t u r f  may have a r e l a t iv e  ex ten siv e  roo t system or a very 
scanty  ro o t system depending on t-he s o i l  c o n d itio n s , both the n a tu ra l s o i l  
co n d itio n  and what we have done to the s o i l .  Dr. Longnecker showed you some 
p ic tu re s  where oxygen had been provided in  g re a t or le s s  amount dem onstrating  
th e  g re a t e f f e c t  oxygen supply has on ro o t development of g ra s se s . S im ila r 
s tu d ie s  have been made vhere the sod has a c tu a l ly  been taken out and the s o i l  
washed away to see how much ro o t system was l e f t ,  and th ere  ia  a tremendous 
d iffe re n c e  in  ro o t development of g ra sse s  depending on management and on the 
c h a ra c te r  o f the s o i l .  The id ea l would be to  have a l iv e  ro o t system of a t  
l e a s t  6- in ch es  in  d e p th , thoroughly perm eating the  s o i l ;  a roo t system th a t  
is  a l iv e  and fu n c tio n in g  and not a mass of dead ro o ts .  We should th in k  in  
term s o f a s o i l  a t  l e a s t  6 o r 7 inches deep in  c o n d itio n  fo r ro o ts  to  occupy, 
and i f  i t  is  p o s s ib le  to  prov ide  a s o i l  p r o f i l e  deeper than 6-in ch es  w ith 
co n d itio n s  fav o rab le  fo r  occupation  o f ro o ts ,  th a t  i s  to  be d e s ire d .

You may have examined some of your green sod and found th a t  the ro o ts  
d id  no t go down s ix  inches but I a ssu re  you th a t  i f  you make s o i l  cond itio ns 
su ita b le  th e  ro o ts  w il l  go down s ix  inches and sometimes considerab ly  more. 
A era tio n  i s  com pletely  t i e d  up w ith  the  m oisture supply in  the s o i l .  Or I 
had b e t to r  put i t  th i s  way, th a t  in  a s o i l  of good t i l t h  th e re  i s  a connect
ing system of pore spaces th a t  a re  i r r e g u la r  in  shape and s iz e ,  which 
c o n s t i tu te  an a e ra tin g  system in  th e  s o i l .  That system may e i th e r  be 
com pletely  occupied by w ater or i t  may be p a r t i a l l y  occupied w ith  w ater and 
p a r t i a l l y  occupied by a i r .  The jo in t  occupation by w ater and by a i r  is  the 
c o n d itio n  to  be d e s ire d .

The sta tem en t has a lread y  been made in  th is  conference th a t  g rass  ro o ts  
must have a i r .  I would l ik e  to  emphasize th a t .  None of the g ra sse s  th a t 
we a re  growing do w ell u n le ss  th e re  i s  an ample supply of oxygen in  f a i r l y  
c lo se  c o n ta c t w ith  every tin y  ro o t h a ir  and r o o t l e t .  I t  i s n ’t  s u f f ic ie n t  to 
have oxygen in  p a r t  of the s o i l ,  you must have i t  p r e t ty  w ell d is tr ib u te d  a l l
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the way through th e  s o i l  mass, and we would l ik e  to he assured  a lso  th a t th e re  
i s  p le n ty  o p p o rtu n ity  fo r  an exchange of a i r  between the  s o i l  and the  atmos
phere above the s o i l .  The oxygen in  the  s o i l  a i r  i s  the  p a r t  we a re  concerned 
w ith , and i f  th ere  i 3 not a ready exchange of a i r  between the pore spaces of 
the  s o i l  and the  atmosphere above, i t  may be th a t  a l l  oxygen has been 
exhausted in  poorly  v e n ti la te d  la y e rs  of s o i l .

There a re  se v e ra l f a c to r s  th a t  determ ine th e  c h a ra c te r  o f the  v e n t i la t in g  
system in  th e  s o i l .  One i s  s o i l  te x tu re . With extrem ely sandy s o i l s ,  th e re  
is  too  much a e ra t io n . Very heavy te x tu re d  s o i l s  a re  in c lin e d  to be very 
poorly  v e n t i la te d . The s o i l  te x tu re  then can have a profound in flu en ce . 
However, I b e lie v e  th a t  th e re  are  two o th er th ings th a t  are  of equal im port
ance, and sometimes more im portant than the te x tu re  of the s o i l ,  whether i t  
i s  a sand, or c la y , or loam. One o f those th in g s i s  the p r o f i l e , or the 
s t r a t i f i c a t i o n  of the s o i l  i t s e l f .  N atu ra l s t r a t i f i c a t i o n  or zoning of the 
p r o f i l e  h a rd ly  ever needs to  concorn us on the p u t t in g  g reen s . Nearly a l l  
p u t t in g  g reens a re  made a r t i f i c i a l l y ,  so I am speaking about the p r o f i l e  th a t 
you have produced in  the  c o n s tru c tio n  of the p u t t in g  g reen .

Any la y e r  o f sand or p ea t o r c la y , any la y e rin g  of any kind i s  going to 
be u n d e s ira b le , as fa r  as growing g ra ss  is  concerned. I f  you examine the  
w e l l - b u i l t  g reen  you w il l  f in d  a homogenous s o i l  m ix tu re , no a r t i f i c i a l  
b a r r i e r s  to  the movement of a i r  or to the movement of w ater. A ir and Water 
mast be considered  to g e th e r because one can be exchanged fo r the  o th e r , and 
one can be excluded by the o th e r . The la y e rin g  of s o i l  must bo avoided a t  
the time o f c o n s tru c tin g  or you v /ill  be f ig h t in g  i t  u n t i l  you re b u ild  th a t  
g reen , because any la y e r  o f sand, p e a t ,  o r c lay  w il l  s tay  r ig h t  th e re  fo r  a 
long, long tim e, c e r ta in ly  longer than any man w il l  be around. E f fo r ts  to  
work those m a te r ia ls  in to  the s o i l  w ith  a d isk-harrow  are  u s u a lly  not success
f u l ;  in s tead  of having h o r iz o n ta l lay o rs  you may fin d  s t r ip s  of m a te ria ls  a t  
a l l  angles and they w ill s tay  th e re  for a long tim e. Any la y e rin g  is  
u n d e s ira b le  because of the  in te rfe re n c e  w ith  the movement of water and the 
movement of a i r  w ith in  th a t  s o i l ,  and between the s o i l  and the  atmosphere about i t .

The o th er fa c to r  th a t  is  even more im portant than th e  te x tu re  of the 
s o i l  i s  the s t r u c tu re  or the o rg an iza tio n  of th ese  m a te r ia ls  in to  ag g reg a tes . 
The s o i l  s c i e n t i s t s  use th a t  word "aggregate" to  d e sc rib e  s o i l  g ran u le s . T~  
c e r ta in  amount of aggregation  is  h ig h ly  d e s ire d . As a m atter of f a c t  we hard
ly  ever g e t too much aggregation  from the stand po in t of growing g ra sse s .
When we remember th a t  a l l  of th ese  g ra sse s  l ik e  p len ty  of a i r ,  i t  is  c le a r  
th a t  we seldom g e t too much s o i l  g ra n u la tio n . You can go in  the  o th e r 
d i r e c t io n  very  e a s i ly .  The id ea l s i tu a t io n  is  to  have a l l  of the s o i l  p a r t 
ic le s  organized in to  g ra n u le s . I f  the s o i l  i s  poorly  aggregated you may find  
an u n d es irab le  amount of compaction caused by tram ping in  wet w eather or the 
use of heavy machinery in  wet w eather. When s o i ls  a re  compacted th e  movement 
of a i r  and w ater w i l l  be very inadequate from the standpo in t of th e  g ra ss  ro o ts .

How may we produce good aggregation? F i r s t ,  th a t w il l  depend very 
la r g e ly  on the c h a ra c te r  of the s o i l  th a t  you have to  work w ith . There a re  
no s e t  ru le s  th a t  I can mention, I w il l  d isc u ss  some of the th in g s  to  consider. 
F i r s t  of a l l  th e re  i s  te x tu re ,  i t  i s  much harder to  got good aggregation  i f  
the s o i l  i s  aandy or too clayey than i f  the s o il  te x tu re  is  loam, s i l t  loam,
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or sandy loamy s o i l s ;  p a r t i c u la r ly  sandy loamy s o i ls  s ince  they  are  very much 
e a s ie r  to  hand le . Second, organic m atter w ell mixed w ith  the s o i l  i s  one of 
the most e f fe c t iv e  ways o f g e t t in g  good g ra n u la tio n  or good aggregation  of 
the s o i l  p a r t i c l e s .  T h ird , ro o t a c t io n  of g ra sse s  growing in  w ell a e ra ted  
s o i l s  produces a good co n d itio n  of ag g reg atio n .

There i s n ’t  time fo r me to  go in to  the d e ta i l s  on organic m a tte r, "but 
you may remember th a t th e re  a re  two genera l types; We can use  fre sh  organic 
m atte r which w il l  more or lo s s  com pletely decompose, in  which case the e f f e c t  
is  going to ho tem porary. However, i f  i t  i s  f re sh  organic m a tte r, in  the 
p rocoss of decom position th e re  w il l  he some r e d is t r ib u t io n  of i t  in  the s o i l .  
This r e d is t r ib u t io n  is  not very e x te n siv e , hu t th e re  i s  much more than 
occurs w ith  such forms o f organic  m atter as p e a t .  The types o f organic 
m atter th a t  decompose very slow ly include a l l  of th e  p e a ts .  There a re  many 
d i f f e r e n t  types of p e a t .  Both f re s h  organic m atter and p e a ts  in tim a te ly  
mixed w ith  the  s o i l  to  produce good s o i l  s t ru c tu re ,  because they w il l  not he 
r e d is t r ib u te d  o r mixed in  th e  s o i l  to  any ex ten t by microorganisms which 
cause decay . They a re  going to  s tay  in  the s o i l  about where you put them, 
and i t  i s  d e s ira b le  to have them w ell mixed w ith  th e  s o i l .

A fu r th e r  f a c to r  in  s o i l  aggregation  is  the q u a n tity  o f lim e. Lime i s  
a very b e n e f ic ia l  substance i f  the so il i s  a c id . Now i f  th e re  a lread y  is  an 
excess of lim e a 3 we have in  B lackland s o i ls  and in  many o ther ca lcareous 
s o i l s  in  c e n t r a l  and w estern  Texas, adding lim e c e r ta in ly  w il l  be of no 
v a lu e . On such s o i l s  we have th e  problem o f excess a lk a l in i ty  or a lk a l i .  
A lk a li a lso  is  an enemy of ag g reg a tio n , and a good way to  break down s o i l  
agg reg ation  is  to  perm it th e  accum ulation o f excess a lk a l i  by poor d ra in ag e . 
Excess a c id i ty  d e s tro y s  agg reg ation  in  a d i f f e r e n t  way bu t bo th  a lk a l i  and 
s tro n g  a c id i ty  a re  to  be avoided.

There a re  some n a tu ra l  fo rces  working in  th e  d i re c t io n  of g iv in g  us the 
type of s o i l  s t ru c tu re  th a t  i s  d e s ire d  by g ra sse s . F i r s t ,  I may mention to 
those of you who a re  in  the  n o rth ern  a rea  where i t  fre e ze s  to  a depth  of four 
or f iv e  in ch es , th a t  you have a very powerful fo rce  working in  the  d i re c t io n  
of good grass»  P le a se  do not undo a l l  of the good th a t  n a tu re  does in  the 
w in ter through fre e z in g  and thawing by heavy r o l l in g  in  th e  sp ring  when the 
s o i l  i s  soggy. F reezing  o f the s o i l  is  a very e f f e c t iv e  n a tu ra l force where 
i t  occurs» Another n a tu ra l fo rce  which is  very e f f e c t iv e  in  developing 
g ra n u la tio n  is  w e ttin g  and d ry ing  of the s o i l .  I f  p u t t in g  greens a re  kept 
co n tin u o u sly  wet a l l  y ea r round, th e re  w il l  be l i t t l e  b e n e f i t  in  g ra n u la tio n  
by the  d ry in g  p ro c ess . I f  you can perm it some d ry ing  p e r io d ic a l ly ,  perhaps 
not to  the ex te n t of h u r tin g  the g r a s s ,  you w il l  d e riv e  some n a tu ra l b e n e fi t  
in  th e  form of g ra n u la tio n  and b e t t e r  a e ra tio n .

The one n a tu ra l fo rce  th a t  always i s  fu n c tio n in g  is  ro o t a c tio n . G rasses 
a re  probab ly  th e  most e f f e c t iv e  forms of p la n t l i f e  in  producing g ra n u la tio n  
in  s o i l s .  I f  you w il l  g ive the g ra ss  ro o ts  an o p p o rtu n ity , they w il l  go a 
long way toward developing  in  the  s o i l  the  very c o n d itio n s  th a t they l ik e  fo r  
fu r th e r  grow th. I f  the g ra ss  ro o ts  a re  p e n e tra t in g  only two inches because 
of poor management or some o ther c o n d itio n s , the g ra n u la tin g  e f f e c t  w il l  be 
ju s t  2 - in ch es , the dep th  of th e  ro o t system. I f  you aro managing the g ra ss  
so the ro o ts  a re  going down to 6 o r 8 inches on g reens , o r two or th ree  fe e t  
on some o th e r k inds of t u r f ,  you can expect to  have some b e n e f i ts  in  granu
la t io n  to  th e  f u l l  dep th  th a t  th e  g ra ss  ro o ts  a re  able to  p e n e tra te .
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I might mention now two or th re e  of the th in g s  commonly done th a t  d e s tro y  
the  type of s t ru c tu re  req u ired  fo r  a e ra tio n , fo r  rap id  d ra in ag e , and the 
proper ro o t developm ent. One o f th ese  i s  unavo idable; and th a t  i s  tramping 
by man on th e se  f in e  tu r f  a re a s  when the  s o i l  i s  w et. We sh a ll  not be too 
c r i t i c a l  of th a t type of in ju ry , because I  must confess th a t when I am ready 
to  p lay  g o l f ,  a ra in s to rm  i s  no t going to be very much of a d e te r r e n t .  And 
c e r ta in ly  as soon as th e  r a in  is  over, I am ready to  p la y , and so is  every 
o th e r g o l f e r .  They a re  going out and p lay  whether the s o i l  is  going to be 
puddled by tram ping or whether i t  i s n ’ t .  Wo must put up w ith  th a t  because 
th a t  i s  the reason  th e  tu r f  was developed in  the  f i r s t  p la c e . However, I 
th in k  wo should remember th a t  i t  i s  a very bad th in g  as f a r  as g ra s 3 is  
concerned, and we should not add to th a t  in ju ry  or handicap in  any way by any 
o f our management p ra c tic e s»  I  have boon h o r r i f ie d  a few tim es by seeing  some 
well-m eaning in d iv id u a l a c tu a l re n tin g  a 10 - to n  r o l l e r  and going out to  r o l l  
th e  t u r f  because i t  was rough and he wanted to  smooth i t  o u t. U n fo rtun ate ly  
those  who use heavy r o l l e r s  do not understand th e  damage they do to  th e  s o i l  
s t ru c tu re  and s o i l  a e ra tio n . We should remember th a t any r o l l in g  or any 
form of compaction w ith  any implement, done when the  s o i l  i s  soggy should be 
avoided because of the in te rfe re n c e  w ith  w ater movement and good a i r  movement«

As in d ic a te d  in  my e a r l i e r  comments, a e ra tio n  must bo considered in  
co n ju n c tio n  w ith  d ra in a g e . Three a sp ec ts  of d ra in ag e : Surface d ra in ag e , 
which i s  g e t t in g  w ater o f f  the  s o il  sample is  p e r fe c t ly  obvious. Anybody 
knows th a t  should be done although i t  i s  not always accomplished where the 
d es ig n  of th e  tu rfe d  a rea  i s  f a u l ty .  Wo must go t w ater o f f  the  su rface  
because i f  th e  w ater i s  s tan d in g  on tho g ra s s , bo th  the loaves and th e  ro o ts  
are  deprived  of a i r .  The only oxygon th a t g ra ss  can g e t during  the period  
i t  i s  submerged in  w ater w i l l  be tho very small amount th a t  i s  d isso lv ed  in  
tho w ater; and in  warm w eather th a t i s  a very , very sm all amount. There may 
be q u ite  a l o t  of oxygen d isso lv e d  in  w ater when i t  i s  c o ld . The h igher the 
tem pera tu re , th e  le s s  oxygen w il l  be d isso lv ed  in  th e  water and the sooner 
th e  g ra sse s  w ill su f fo c a te . F o r tu n a te ly  the  g ra sse s  can d ie  by deg rees , bu t 
i t  i s  p o s s ib le  to k i l l  th e  lower p a r t  of a roo t system by prolonged w ater
lo gg in g . The p a r t  of the ro o t system th a t i s  in  a la y e r  o f s o i l  which is  where 
th e re  is  too  l i t t l e  oxygon, p a r t ic u la r ly  in  warm w eather, w il l d ie  and i f  
most of the  ro o t system i s  com pletely  submerged, most of i t  wL11 d ie .  I f  the 
co n d itio n s  l a t e r  become fa v o ra b le , tho g ra ss  roo t system may be reg en era ted . 
However, g ra ss  ro o t form ation occurs in  cy c le s . The replacem ent of the g ra ss  
ro o t system more or lo ss  on an annual b a s is ,  ro o ts  a re  being  formed to  some 
e x te n t in  a l l  seasons when the g ra ss  i s  growing, w ith  much more rap id  re 
g e n e ra tio n  a t  some seasons th an  o th e rs . The g rasses  I have worked w ith  
produced most of the ro o ts  in  th e  sp rin g  or in  f a l l .  I f  th a t i s  the case you 
can see what s i tu a t io n s  might occur. Suppose the g ra ss  had produced i t s  
crop of sp rin g  ro o ts  and then  w ate r-lo gg in g  occu rs . Most of th a t  crop o f 
ro o ts  i s  lo s t»  The sod then  must fu n c tio n  w ith  ju s t  a p a r t  of a roo t system 
u n t i l  th e  next season oomos around fo r  the  form ation of a new ro o t system 
ag a in . In  o th er words, a sh o rt pe riod  of un favorab le  s o i l  c o n d itio n  may 
dep rive  you of a la rg e  percentage of the working ro o t system fo r  a long period# 
T herefore  i t  i s  necessa ry  to  g e t r id  of excess w ater w ith in  the s o i l  as w ell 
as on to p  of the s o i l  in  o rder th a t  enough oxygen be supp lied  fo r a l l  of the 
p la n t to fu n c tio n  norm ally . Movement of the w ater w ith in  the  s o i l  i s  some
tim es very g r e a t ly  handicapped by im pervious s o i l  la y e rs .  Even though these
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la y e rs  a re  'below the dep th  of the  ro o t system , they may s t i l l  impede w ater 
movements. Those h a r r ie r s  to w ater movement mast he co rrec ted  i f  th e re  is  to  
ho p roper a e ra tio n  fo r  th e  ro o t system.

Now I come to the c o r re c t io n  of s o i l  d u rin g  c o n s tru c tio n . When we are  
d e a lin g  w ith  greens th a t  is  u s u a lly  p o s s ib le . In  o rder to  c o rre c t any s o i l  
d e f ic ie n c ie s  we must f i r s t  make an e stim ate  of what th e  s o i l  w il l  do. This 
e stim a te  should he based on experience under s im ila r  con d itio n s on some o ther 
lo c a tio n . I f  the  s o i l  th a t  you have a t hand i s  considered  in f e r io r  on the 
b a s is  of i t s  known p ro p e r t ie s  and known perform ances, the time to make the 
d e c is io n  to  g e t some th a t  is  good, is  before  c o n s tru c tio n  beg in s. I agree 
w ith  some of th e  e a r l i e r  speakers th a t i t  may be q u ite  p r a c t ic a l  to  improve 
the s o i l  a t  hand. I t  may no t be necessary  to  im port another s o i l .  But in  
any event th a t  i s  the tim e to c o rre c t those co n d itio n s  th a t  a re  unfavorable  
to  g ra s s .  I f  you have an unfavorable  co n d itio n  e i th e r  because the c h a ra c te r  
of th e  s o i l  or because of an impervious su b so il , i t  w il l  be necessary  to  
consider whether o r not to  put in  a t i l e  d ra in  system.

I f  the  lo c a l s o i l  th a t  you a re  u s in g  is  w ell known to be d i f f i c u l t  to 
handle from the stan d p o in t of d ra in a g e , you can be sure i t  is  going to  be 
d i f f i c u l t  to  handle from th e  s tand po in t of a e ra tio n  fo r f in e  tu r f ,  and you 
might as w ell accep t the  p ro b a b ili ty  th a t a l i t t l e  more money spent on a t i l e  
d ra in  system  a t  th e  beginning  w il l  save a lo t  l a t e r  on. A fte r  th a t  d e c is io n  
has been made then you s t i l l  have the d e c is io n  of how much organic m atter to 
in c o rp o ra te , what q u a n ti ty , and how to in co rp o ra te  i t .  I t  has been my ex
p erien ce  th a t  d isk in g  and harrow ing w ill not g ive  a uniform  m ixture of p ea t 
or sand w ith  3 o il of th e  type th a t  we must have to produce a good p u ttin g  
g reen . I t  takes more th an  th a t  to  produce a m ixture th a t would approximate 
the kind of s o i l  th a t  you g e t under id ea l c o n d itio n s . I t  i s  not easy to g e t 
those  m a te r ia ls  mixed in to  th e  s o i l .  There a re  severa l types of ro ta ry  
t i l l i n g  machines th a t  do a p r e t ty  good job of mixing m a te ria ls  in to  s o i l ,  
i f  thoy are  p ro p e rly  hand led . Most of those machines w il l  not operate  
e f f e c t iv e ly  more than fou r inches deep. I f  you a re  p reparin g  an 8- in c h  seed 
bed you w il l  have to p rep are  the lower four inches f i r s t ,  and then p repare  
the upper fou r in ches. The only  a l te r n a te  to th a t procedure th a t  I know of 
is  to  put your s o i l ,  o rganic  m a tte r , sand, i f  you a re  u sing  sand, a l l  
through a shredder or sc ro en er sim ultaneously  so as to produce a uniform  
m ix tu re . I th in k  you can see fo r y o u rs e lf  whether the m ixture is  good or 
bad. A fte r  you th ink  you have the g reen  ready , ju s t  take a spade, cu t down 
through i t  in  a number of p la c e s , then examine i t  and see what you have.
You w il l  fin d  th a t  i f  you have used a d isk  and a harrow only , th e  d e s ire d  
uniform  m ixture of m a te r ia ls  has no t been accom plished.

Another th in g  th a t  should be considered is  what is  to  be done w ith  regard  
to lime i f  i t  i s  an ac id  s o i l ,  or in  regard  to  gypsum or su lphur i f  i t  i s  an 
a lk a l in e  s o i l .  Those m a te r ia ls  in  o rder to bo f u l ly  e f f e c t iv e ,  should be 
mixed throughout th e  s o i l  mass. The time to  mix them through the  s o i l  mass 
is  the veiy same time th a t  you a re  p u t tin g  in  the sand or the organic m a tte r . 
This o u t l in e  of what i s  to be done in d ic a te s  th a t much work i s  involved.
This work might stop  some of you from u nd ertak ing  s o i l  improvement. However, 
you a re  d e a lin g  w ith  some very c r i t i c a l  a re a s , on g o lf  course g reens . A g o lf  
course must have good g reen s , and i f  the work must be done a t  any tim e, the  time i s  du rin g  c o n s tru c tio n .
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Now l e t  ua suppose th a t  you a re  d e a lin g  w ith  greens th a t  a re  a lready  
e s ta b lis h e d . Suppose you find  from exam ination th a t  you have a scanty  ro o t 
system, and have determ ined th a t  i t  i s  caused , a t  l e a s t  in  la rg e  p a r t  hy 
poor a e ra tio n  and poor d ra in a g e . What can we do about i t ?  One of the 
e a r l i e s t  th in g s  th a t  was done h i s to r i c a l ly ,  was to  use an o rd inary  spading 
fo rk , to l i f t  the t u r f .  The spading fo rk  is  put down to  a depth of 6- in c h e s , 
and th e  tu r f  l i f t e d  s l ig h t ly .  The fo rk  is  moved about 4 -inches and the pro
cess i s  rep ea ted . This old system was used a long w hile u n t i l  tu r f  men 
dev ised  o th e r moans of -aera ting  t u r f .  I  can remember in  my short experience 
w ith  t u r f ,  th e  t r a n s i t io n  from ju s t  o rd inary  hand fo rk in g  of th a t  type to  
some of th ese  o ther typos of a e ra tio n . The use of a s o l id - t in e  fo rk  l ik e  the 
spading fo rk  has m ostly passed out of the  p ic tu re ,  a lthough i t  s t i l l  i s  used 
in  some p la c e s . The h o llo w -tin e  fo rk  was a tromondous improvement over the 
so lid  typo fo rks because the h o llo w -tin e  fo rks a c tu a l ly  took out plugs and 
you could l e t  those holos s tay  open, or g ra d u a lly  f i l l  them w ith  improved 
to p -d re ss in g  m a te r ia l. In  any even t, the ho ll> w -tined  fo rk  g ives po stiv e  
improvement in  a e ra tio n  to  tho  depth  the  fo rk  w il l  go. Machines a re  now in  
use  l ik e  the  " a e r i f i e r " , do i t  by power, and cover g re a t a re a s . A era tion  of 
an o ld  green  i s  good but not as good as having b u i l t  tho green r ig h t  in  tho 
f i r s t  p lac e . Methods o f  a e ra tin g  old greens a re  u s e fu l when i t  i s  too 
expensive to r e b u ild ,  and they may always bo h e lp fu l on la rgo  areas whore i t  
i s  im p ra c tic a l to  re b u ild  tho s o i l .

Another th in g  th a t  can be done to c o rre c t poor a e ra tio n  on e s ta b lish e d  
greens i s  to c o n tro l i r r ig a t i o n .  Excess w ater n a tu ra l ly  excludes a i r .  Con
tr o l le d  w atering  means never u s in g  so much w ater th a t  you com pletely f i l l  the 
s o i l  p o re s . That does re q u ire  co n sid erab le  c o n tro l ,  because as w ater moves 
down through the  s o i l  i t  must s a tu ra te  the top  lay e r in  o rder to g e t down to 
the next la y e r . In  w ate ring  i t  i s  necessary  to  c a re fu l ly  guage how much 
w ater can be pu t on, so th a t  when i t  is  a l l  p e rco la ted  down in to  the s o i l  the 
top la y e r  i s  no longer s a tu ra te d . That takes co n sid e rab le  judgment and 
p r a c t ic e ,  bu t i t  pays o f f  very  w ell in  s o i ls  th a t  a re  in c lin e d  to  be w ater
logged and produces a s tro n g  t u r f  capable of enduring much wear. In  th a t 
connection , I mi.jht suggest th a t  r o l l in g  be passed out of the  p ic tu re  comple
te ly .  Lawn r o l l e r s  a re  s t i l l  handled by hardware s to re s  and lawn supply 
companies, and people s t i l l  buy them, but I advise a g a in s t u s in g  them u n le ss  
you a b so lu te ly  have to .  On a poo rly  ae ra ted  s o i l  there is  no more e f fe c t iv e  
implement to  cause g r i e f .

Again I might emphasize what Dr. Longnecker sa id  b r ie f ly  in  to p -d re ss in g , 
and what he is  going to  d isc u ss  in  more d e ta i l  l a t e r ;  the c h a ra c te r  of the 
to p -d re ss in g  can be q u ite  im portant in  handling those  d i f f i c u l t  a reas  where 
th e re  is  poor a e ra tio n . That su b jec t w il l  be developed in  more d e t a i l ,  l a t e r .

We have then  th i s  f in a l  problem—when to decide to re b u ild  a green and 
when to decide to  t r y  to keep i t  going by a e ra tio n  and to p -d re ss in g . That 
is  an in d iv id u a l d e c is io n  and i t  w il l  have to be made on each g reen , in  tho 
l ig h t  of th e  s o i l  co n d itio n s  a t  hand, in  the l i g h t  of the kind of p lay  
expected , and most p a r t ic u la r ly  in  th e  l ig h t  o f budget l im i ta t io n s .  I w il l  
not a ttem pt to  make th a t  d e c is io n  fo r  you, bu t I suggest th a t  you look ahead 
and make th e  d e c is io n  on tho b a s is  of w hether you would l ik e  to  have the job 
o f nu rsing  a s ick  green  over a long p e rio d , or whether you would l ik e  to
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re b u ild  i t  now, and ge t r id  of th a t  p e ren n ia l headache w ith  greens th a t you 
know a re  in  had p hy sica l condition*.

QUESTIONS AND ANSWERS
Q. How would you mix p ea t and sand w ith  s o i l  in  re b u ild in g  a g reen î
A. I would re n t  one of th e  ro ta ry  t i l l i n g  machines to  do th e  job . I t  w i l l  

do i t  alm ost as f a s t  as d isk in g  and harrow ing, and do a s a t i s f a c to ry  jo b . 
They w il l  go only about 4 -inches deep b u t they  w il l  do a very much b e t t e r  
jo b .

Q. Would you r o l l  a green th a t  has a c lay  s o i l ,  to  make i t  smooth?
A. In a b lack  c la y  s o i l  th a t  i s  sa tu ra te d  w ith calcium  you can g e t away w ith 

q u ite  a l o t  of abuse; as i t  drys i t  tends to  crumble and f la k e  and the 
s t ru c tu re  i s  more or le s s  re -e s ta b lis h e d  by w etting  and d ry in g . However, 
I would say th a t  r o l l in g  is  u n d es irab le  as a r u le .  The only co n d itio n s  
th a t  I can th in k  o f where i t  would be d e s ir a b le  would be in  very loose 
3and. I f  the su rface  i s  rough th ere  a re  o th e r ways of ach iev ing  a smooth 
su rfa c e . T op-dressing  probably  is  the  most e f fe c t iv e  of a l l .
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CONTROL OF WEEDS IN LAWS, FAIRWAYS, AND PUTTING GREENS
Fred V. Grau, D ire c to r , U. S. G. A. Green S ec tion  

B e l t s v i l l e ,  Maryland

I t  appears th a t  you have had a most su ccessfu l conference. I am so rry  
th a t th is  i s  the  l a s t  time th a t I w il l  appear b e fo re  you and. so rry  in  a way 
th a t  i t  i s  over so soon. I t  i s  s u rp r is in g  how q u ick ly  the time goes when one 
i s  p r o f i ta b ly  and p le a su ra b ly  occupied as v/e have been here these l a s t  two 
days. I t  has been a source of co n sid erab le  g r a t i f i c a t io n  to  me to  see the  
growth of th is  group , The Texas Turf A sso c ia tio n , and to  see the d e s ir e  to  
le a rn  more about b e t t e r  t u r f  in  Texas. True we don’t  have a g re a t d e a l to
o f fe r  you but we b rin g  you what we can, what we know, and we hope what we
g ive  you can be app lied  in  your work. I am glad to  see th a t the  program is  
so b road , covering  so many phases of t u r f  because, we above a l l  peop le , in 
te re s te d  as we a re  in  g o l f ,  do not want i t  confined to  g o lf  because th a t  is  
r e s t r i c t i v e  and we want i t  broad in  the b ro ad est sense .

In  the su b je c t th a t is  assigned  to  me th is  morning, "The C ontrol of Weeds 
in  Lawns, Fairw ays, and P u tt in g  G reens," I could make one statem ent and s i t  
down, and th a t  i s  th is :  "The f i r s t  p r in c ip le  of weed c o n tro l i s  to  grow good 
g r a s s ."  Most of the weeds we have a re  th e re  because we h a v e n 't grown good
g ra ss  and we worry more about th e  \ffeeds than  th e  reasons why we don’ t  have
good g r a s s .  I ju s t  can ’t  im press th a t  upon you too s tro n g ly . I t  comes out 
every time I t a lk  about weeds—grow good g ra ss  f i r s t  and then  worry about 
c o n tro l l in g  th e  weeds. The weeds a re  th e re  fo r  some good reason . You can 
take  Tom Longnecker’s ta lk  th a t  he gave y e s te rd a y , the o u tlin e  of which you 
have in  your pocke t. I f  you w i l l  go through th a t o u t lin e  and analyze i t  very 
c a re fu l ly  and thon go back home and analyze your own cond itio ns on th e  b a s is  
of those reasons you w il l  know then  why you have weeds. U n til  then th ere  is  
not much use of g e t t in g  r id  of the weeds u n t i l  you c o rre c t the con d itio n s th a t 
caused the poor g ra s s .

I f  th e re  a re  weeds in  good tu r f  i t  i s  so much e a s ie r  to  c o n tro l them 
because the  g ra s s  is  more v igo rous, i t  snaps back more qu ick ly  a f t e r  i t  r e 
ce iv es a tem porary in ju ry , and the sca rs  from tak in g  out the weeds heal up 
so much f a s t e r .  Ferguson ta lk ed  l a s t  year on th e  same su b jec t and I b e liev e  
th a t one of h is  s ta tem en ts was, "P reven tion  i s  b e t t e r  than  c u re" . In  most 
cases weeds la rg e ly  can be p reven ted . I can ’ t  he lp  bu t th in k  o f the la rg e  
q u a n t i t ie s  of n u tg rass  th a t  you see in  p u ttin g  g reen s , no t only in  Texas bu t 
in  L ouisiana  and F lo r id a . In  alm ost every case th a t  n u tg rass  is  th e re  because 
th e  s o i l  is  poo rly  d ra in e d . I t  is  so poo rly  d ra in e d , so packed, so w a te r-lo g 
ged, so ev ery th in g  th a t is  wrong, th a t  n u tg rass  i s  about the  only p lan t th a t 
can grow su c c e s s fu lly . Even Bermuda g ra ss  can’t  grow su cc essfu lly  under 
those c o n d itio n s . So why worry about the  weeds u n t i l  you have co rrec ted  the 
co n d itio n s  th a t  in v ite d  them to e n te r .  Grow good g ra ss  and then I don’t  
b e lie v e  th a t  you w il l  have too much tro u b le  from weeds.

Graham Ross made a very s ig n if ic a n t  sta tem en t y e s te rd a y  when he said  when 
he had Bermuda g reen s , w ith the  sd i l  ju s t  thrown up w ith  a s l ip  sc rap e r, 
b lack  mud, or w hatever was th e re , he was c o n tin u a lly  b e se t w ith  c rab g ra ss .
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Then he put in  hent w ith  improved s o i l  c o n d itio n s . Somebody asked him how 
much c rab g rass  ho has had, th in k in g  perhaps he had a l o t ,  hut h is  statem ent 
was th a t  he hasn ’ t  had any s in c e . H e's gro?/ing good g ra s s .

I remember th e  tim e in  p u t t in g  g reen s , in  P ennsy lvan ia , New York, New 
Je rse y , and Tom Longnecker knows th i s ,  they had crews of women, women and 
c h ild re n , anybody they could g e t ,  out th ere  on those  greens and they might 
spend §3000 or more a season p ick ing  th e  c rab g rass out of the g reens . Since' 
then  we have lea rned  how to  grow b e t te r  g ra ss  and today they  don’t  spend 30^ 
a year p ick in g  out crab g ra ss  from the  g re en s . I t  i s  in  th e  same c lim a te , 
th e y 'v e  s t i l l  go t much the same g ra ss  bu t they la v e  learned  how to  grow i t  
b e t t e r .  And you go r ig h t  on down the lin o  and i t  i s  p r e t ty  much the same 
w ith  alm ost any g ra ss  you want to  mention, in  alm ost any p a r t  of the coun try . 
Our b ig  tro u b le  w ith  b lu e  g ra ss  lawns in W ashington and c le a r  across to S t. 
Louis and Kansas C ity  i s  crab g ra s s . We know the reason but we h a v e n 't been 
ab le  to  do too mach about i t  as y e t because our common b lu eg ra ss  g e ts  l e a f -  
sp o t, g e ts  th in ,  and crab  g ra ss  is  ju s t  the n a tu ra l  consequence under 
o rd in ary  management. There are  some g ra sse s  however, th a t w on 't l e t  crab  g r 
a ss  invade them.

I th in k  perhaps we can ma -̂s c la s s i f i c a t io n  of weeds in to  broad groups 
ra th e r  than co n sid e rin g  in d iv id u a l weeds. The b ro a d -le a f  weeds i s  one group 
which includes th e  d an d e lio n s , p law ta in s, and s im ila r  weeds, and, g e n e ra lly  
speaking, the  b ro a d - le a f  weeds respond to c e r ta in  types of tre a tm e n t. Then 
we have the mat weeds, the f l a t  weeds, and c lo v e r , as my fr ie n d  Bruce Levy 
in  New Zealand c la s s i f i e d  them. I saw him 10 y ea rs  ago in  England a t  th e  
In te rn a t io n a l  G rasslands C ongress. The mat weeds and c lo v e r  group includes 
Dichondra rep ens. You may know th a t  i s  used as a g ra ss  s u b s t i tu te  in  C a lif 
o rn ia  where i t  is  d i f f i c u l t  to  grow g ra s s . Included a lso  is  the  pennywort 
which has been q u ite  a p e s t in New Je rse y , in  W ashington, F lo r id a , and o ther 
p laces  where th e re  i s  qi i t e  a b i t  of m oistu re . In  a d d itio n  to  the c lo v e rs , 
in  F lo r id a  they have match weed, a P ih y la  sp e c ie s . We also  have ch ick  weed, 
knot weed and s im ila r  ones in  th a t  c la s s .  U sually  th ese  a re  th e  weeds of 
e i th e r  watered fairw ays or a reas where th e re  i s  p le n ty  of m oistu re . And 
then  we have th e  g ra ssy  weeds. Among the whole group th e  g ra ssy  weeds a re  
the most d i f f i c u l t  to  c o n tro l .  They have p resen ted  th e  g re a te s t  problem 
because i t  i s  more d i f f i c u l t  to  go t s o lo c t iv i ty  between two g rasses  than i t  
i s  between a b ro ad -lea fed  weed or a mat weed and the g r a s s e s .  Among the 
g ra ssy  weeds wo have D a ll is  g ra s s  and you a l l  know what a problem th a t  is  
under your own c o n d itio n s . We have c ra b g ra ss , goose g ra s s , or s i lv e r  c rab , 
Nut g ra ss  here  is  bad. A lthough i t  i s  no t a g ra ss  bu t we include i t  h e re , 
i t  i s  a sedge. In  F lo r id a  one of the bad weeds is  sandbur or sandspur and 
you probably  have i t  here  to o . I t  i s  e s p e c ia l ly  bad in  th e  roughs.

The f i r s t  d e c is io n  to  make i s ,  what is  the  proper c o n tro l method fo r  the 
weeds th a t  you have. That r e a l l y  i s n ' t  f i r s t  because the  f i r s t  is  to find  
out why the weeds a re  th e re  and why you don’t  have good g ra s s .  You are  s t i l l  
most fo r tu n a te  in  Texas and throughout the  South where Bermuda g ra ss  is  so 
w ell adap ted . You can do th in g s  down here th a t  people in  th e  North cou ldn’t  
th in k  of a ttem p tin g . You can make Bermuda g ra ss  grow w ith  l ib e r a l  a p p lica 
tio n s  of n itro g e n  f e r t i l i z e r  so th a t  i t  w il l  crowd out alm ost any weed in  
i t s  p a th . I have seen th a t  done and w ith  ju s t  a l i t t l e  b i t  of help  from
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sodium a r s e n i te  or 2,4-D the  problem is  even sim pler. You should p lan  the 
trea tm en t in  r e l a t io n  to  th e  tu r f  g rasses  p re se n t. I t  i s n ’ t  q u ite  as simple 
as th a t  because in  some cases you have cen tipede or ca rp e t or S t ,  A ugustine,
I don’t  want to  go out on a limb on th i s  because I don’t  remember what Dr, 
B urton sa id  e x a c tly , a t  K noxville  la s t  week, but he showed a p ic tu re  of a 
com bination of Bermuda g ra s s ,  cen tipede g ra s s , ard ca rp e t g ra s s , 2,4-D had 
been app lied  a t  r a th e r  a heavy ra te  and lo  and behold the ca rp e t g ra ss  com
p le te ly  d isappeared  and th e  Bermuda and the cen tipede  g rass  w eren’t  even 
in ju re d . They had been study ing  fo r years to  t r y  to f in d  a way to  separa te  
th ese  two g ra sse s  and ju s t  stumbled on to i t .  The d a ta  has not boon pub lished  
as y e t but w il l  bo soon. So you w il l  have to  p lan  the treatm ent in  r e la t io n  
to  the g ra sse s  th a t  you have p re se n t,

A t u r f  th a t  i s  p e r fe c t ly  adapted to i t s  environm ent, a tu r f  th a t i s  
h e a lth y  and deep roo ted  can stand a lo t  more punishment and shock from a 
chem ical trea tm en t th an  a g ra ss  th a t is  shallow  rooted  and narrow ly ad ju sted  
to  i t s  environment and ju s t  ho ld ing  on. There was q u ite  a l i t t l e  d iscu ss io n  
when 2,4-D came out as to  i t s  use and a d v is a b i l i ty  on Bermuda g ra ss . Some 
sa id  th a t you c an ’t  h u r t  Bermuda g rass  w ith  2,4-D . You w ill remember th a t  
when we were here  l a s t  y ear bo th  Noer and I gave examples of where Bermuda 
g ra ss  on p u tt in g  greens had been k i l le d  w ith normal a p p lic a tio n s  of 2,4-D . 
There was a reason  fo r  th a t  of course because th e  Bermuda g ra ss  was ju s t  
ho ld in g  on and i t  was s ick  to  begin w ith . I t  d id n ’ t  have any ro o t s tru c tu re  
because of th e  s o i l  co n d itio n s  and under those co n d itio n s  i t  dropped out o f 
the p ic tu re .

There is  a g re a t  d ea l o f  d iffe re n c e  in  s u s c e p t ib i l i ty  in  d i f f e r e n t  
g ra sse s  to  th ese  chem ical tre a tm e n ts . We find  i t  in  the b e n ts , we find i t
in  the b lu e g ra sse s , in  f a c t  we b e lie v e  th a t i t  occurs in  alm ost every
sp ec ies  of g ra s s .  I ’d h e s i t a te  to  make any f l a t  recommendations based on 
what we have lea rn ed  in  o ther se c tio n s  of the country  because through these  
weed c o n tro l conferences and d i f f e r e n t  m eetings we le a rn  th a t  you ju s t  can’t  
p ick  up a trea tm en t in  one p lace  and s e t  i t  down in  ano ther p a r t  o f the 
coun try  and expect i t  to work ju s t  l ik e  i t  d id  in  th e  o th e r p la c e . I t
d o esn ’t  do i t .  C lim atic  c o n d itio n s , c h a ra c te r  of th e  g ra s s ,  m oisture con
d i t io n s ,  ard many o th e r  f a c to r s  a f f e c t  th a t .  I t  ju s t  about has to  be worked 
out in  d e t a i l  in  every  s e c tio n  of the co u n try .

I am speaking o f chem ical c o n tro l t h i s  morning mostly because the o ther 
f a c to r s  of p la n t growth have been d iscussed  so thoroughly  here th i s  week.
And th e re  i s  ju s t  no use  o f rep ea tin g  them so o ften  because you can look a t  
your no tes and g e t  the  whole s to ry . I want to  i n s i s t  however th a t  th e  
agronomic approach to weed c o n tro l ,  th a t i s ,  to  grow b e t t e r  g ra s s ,  i s  the 
b e s t in  the long run . The chem ical c o n tro l of weeds is  simply a c ru tch  or 
a prop to  lean  on u n t i l  wo know more of th e  answers on how to  grow good 
g ra s se s , or a t  l e a s t  to  app ly  them.

We have been q u ite  outspoken in  our support of d ry  a p p lic a tio n s  of chem
ic a ls  mixed w ith  f e r t i l i z e r .  You might say i t  is  a d ev ice , in  a way, fo r  a 
l i t t l e  b e t t e r  education  because a lo t  o f th e  weed tro u b le s  of tu r f  a re  caused 
by m a ln u tr i t io n  or la c k  o f adequate p la n t food. I f  you can combine a weed 
tre a tm e n t w ith  a f e r t i l i z e r  trea tm en t you a re  k i l l i n g  two b ird s  w ith one
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stone and. wo know th a t i t  works. Tho two chem icals th a t I would suggest for 
any la rg e  sc a le  t r i a l s  down here would he 2,4-D and sodium a r s e n i te .  Thore 
h asn ’t  been n e a rly  enough scdium a rs e n i te  used in  th i s  j a r t  of th e  country  
according to  my way o f looking a t  i t .  Wherever i t  has been used i t  has been 
rem arkable su c c e s s fu l. Now you can pu t i t  on as a sp ray , y e s , but considering  
th a t  tho g ra ss  u s u a l ly  i s  weedy because i t  is  s ta rv e d , I would much r a th e r  
see i t  go on in  com bination w ith a f e r t i l i z e r .  I  th in k  sodium a rs e n i te  is  a 
common enough chem ical th a t you won’t  have too much tro u b le  g e t t in g  i t  and 
i t  i s n ’t  too expensive. Seldom has i t  ever gone over 8 or 10 cen ts a pound, 
today perhaps i t  may be double th a t ,  but I don’t  know. Does anybody have 
any rec e n t q u o ta tio n s  on sodium a rs e n i te ?  (Gordon Jones sa id  th a t i t  is  very 
d i f f i c u l t  to g e t sodium a rs e n i te  except in  the  liq u id  form ).

Sodium a r s e n i te  has so many advantages in  th e  d ry  form. I t  takes very 
l i t t l e  more of i t  than  as a sp ray . We have been in  touch w ith  Chipman Chem
ic a l  Co. too and th ey  in d ica ted  to  us th a t they  w e re n 't too much in te re s te d  
in  making i t  d ry  but they a re  con tinu ing  to supply u s  vi th  i t .  I  th in k  th a t  
i f  p re ssu re  were pu t on they would continue to  make i t  in  th e  d ry  form and, 
having had 10  y e a rs  o f experience w ith  sodium a r s e n i te  in  vario u s tre a tm a its  
in  P ennsy lvan ia  and over a w ider sc a le  since  th en , I have a g re a t d ea l of 
f a i t h  in  i t  as an agent fo r h e lp in g  to c o n tro l weeds, p a r t ic u la r ly  in  your 
sou thern  g ra s s e s . Two of the most rec e n t experiences th a t  I have been con
nected  w ith  a re  th e  fa irw ays a t  Southern H il ls  a t  T ulsa , and the fairw ays 
a t  the  Memphis, Tennessee Country Club. The problem in  bo th  cases was c ra b - 
g ra s s ,  which I b e liev e  has been mentioned most f re q u e n tly  in  th is  conference. 
The a p p lic a tio n s  were made in  th e  l a t t e r  p a r t  of the sumrwsr, during  the b e s t 
growing period  of Bermuda g ra ss  b e fo re  the c rabg rass had had a chance to 
produce seed . Tho sodium a r s e n i te  in  bo th  cases was purchased in  a form 
a lrea d y  mixed w ith  f e r t i l i z e r .  I don’ t  th in k  we have to  mince any words h e re , 
so I ' l l  t o l l  you th a t  i t  was M ila rs e n ite , the only com m ercially prepared 
f e r t i l iz e r - s o d iu m  a r s e n i te  m ixture th a t we know o f.

We have used sodium a r s e n i te  mixed w ith  every type of f e r t i l i z e r  and i t  
has worked eq u a lly  as w ell so i f  you a re  of a mind to purchase i t  and mix i t  
w ith  a brand of f e r t i l i z e r  you are  u s in g  now, i t  w il l  work ju s t  as w e ll.
Throe a p p lic a tio n s  of 400 pounds of M ila rse n ite  to the ac re  a t  each a p p lic a 
t io n  was made a f t e r  th e  end of June and in  both cases the r e s u l t s  have been 
o u ts ta n d in g . E x tra  p la n t  food in  a d d it io n  to  th a t  contained  in  th e  f e r t i l i z 
er-sodium  a r s e n i te  m ixture was app lied  to fo rce  the Bermuda to s t i l l  s tro n g e r 
grow th. At T ulsa  tho re  was no a d d it io n a l  trea tm en t made, bu t a t  Memphis the  
s o i l s  were ac id  and the fairw ays were a e r i f ie d  sev e ra l tim es in  »he sp ring  
and limed to b rin g  th e  pH up to  about 6 .5 . I t  i s  a heavy, s t ic k y , c la y  s o i l ,  
and the r e s u l t s  of th a t ,  I th in k , prepared  the ground fo r  th e  f e r t i l i z e r -  
sodium a rs e n i te  trea tm en t l a t e r  in  the summer.

At K noxville l a s t  week th e  boys from th e  Memphis a rea  were saying nice 
th in g s  about th e  fa irw ays a t  Memphis. So i t  was a com bination of tak ing  
the weeds out and f e r t i l i z i n g  the g ra s s ;  in  o th e r words, growing good g ra s s . 
P robably  q u ite  a few of you w il l  bo a t  Memphis th e  end of August t h i s  year 
fo r  th o  U, S. G. A. Amateur and th e  reason  fo r the  launching of th a t program 
was to have the course in  the b e s t  p o ss ib le  c o n d itio n  fo r  the  tournam ent.
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Prom our experience 2 ,4 -D can “be used in  a f e r t i l i z e r  m ixture ju s t  as 
e f f e c t iv e ly  as sodium a r s e n i te .  Since th ere  a re  so many 2 , 4 -D p re p a ra tio n s  
on the market in  th e  l iq u id  form which must he app lied  as a sp ray , a g re a t 
many of them cannot he used d ry  w ith f e r t i l i z e r .  I t  i s  only the s a l t s  th a t 
come in  powder form th a t  can he used th a t  way. There again  though, u n le ss  
f e r t i l i z e r  i s  used to th icken  the g ra ss  and the o th er fa c to r s  o f p la n t growth 
a re  c a re fu l ly  fo llow ed , the  use of 2,4-D i s n ’ t  of much a v a i l  u n le ss  you grow 
good g ra ss  along  w ith  i t .

There may he some p lace  down here fo r  the use  of th e  d i - n i t r o  compounds. 
The d in i t r o s  a re  very u se fu l in  some s e c tio n s . They a re  a l i t t l e  d i f f i c u l t  
to  u se  on account o f the fa c t  th a t  they a re  yellow  dyes. I remember q u ite  
v iv id ly  th e  s to ry  th a t  was to ld  about a venerable old gentlem an who was in 
te re s te d  in  th i s  procedure of sp ray ing  some p u tt in g  g reens w ith  a d i - n i t r o  
compound and ho was so in te re s te d  th a t  ho was fo llow ing  the  spray tru c k  a 
l i t t l e  h i t  too c lo s e ly . A hose broke and the  w hite h a ired  old man very 
q u ick ly  was a y e llow -h aired  old man and the yellow  dye stayed u n t i l  h is  h a ir  
grew o u t. I t  is  a very f a s t  dye and i t  doesn’ t  wash o f f  very e a s i ly .  T h a t’s 
minor however. We don’t  ye t know how to use the  d i - n i t r o s  in  our t u r f  work 
n e a r ly  as w ell as we do 2,4-D and sodium a r s e n i te .

There i s  ano ther chem ical th a t has been used fo r y ears  and i t  is  u n fo r
tu n a te  th a t  the  p r ic e  is  so h igh  now th a t i t  d isco u rages many from u sin g  i t  
and th a t  is  lead  a rs e n a te . Of a l l  th e  chem icals in  use i t  i s  the  only one th a t 
we can u n re se rv ed ly  recommend fo r th e  c o n tro l o f weeds on p u ttin g  g re en s .
We never have recommended any o ther chem ical fo r  weed c o n tro l on p u ttin g  
g re e n s , except lead  a rse n a te . There i s  going to have to he a lo t  of work done 
b e fo re  we can recommend any of these o ther m a te r ia ls .  Sodium a rs e n i te  has 
been used on p u t t in g  g reen s , bu t they have been in d iv id u a l recommendations 
based on the man’s a b i l i t y  to use th a t m a te ria l w ise ly  and s a fe ly . We cannot 
make a g e n e ra l recommendation to use anyth ing  l ik e  sodium a rs e n i te  or 2,4-D 
on p u t t in g  g reen s . Lead a rsen a te  is  s a fe . I t  a c ts  as a worm co n tro l and on 
a p u t t in g  g reen  where good p u ttin g  i s  th e  b u s in e ss , we cannot to le r a te  any
th in g  th a t  in te r f e r s  w ith  good p u ttin g  so the worms have to go re g a rd le ss  of 
w hether we may co n sid e r them b e n e f ic ia l  or n o t. We can use mechanical e a r th 
worms or machines th a t a e ra te  th e  s o i l  w ithou t d e s tro y in g  the tu r f .  I t  is  
an advantage because we can c o n tro l the  o p e ra tio n . The load a rsen a te  k i l l s  
worms, and many of the o ther in se c t p e s ts  a id  a lso  c o n tro ls  weeds. Those of 
you who g e t Timely Turf Topics, I wish more of you would send in  the answers 
to  th e  surveys in  Timely Turf Topics. We have g o tte n  about 100 re tu rn s  from 
the lead  a rs e n a te  survey and the r e s u l t s  a re  very il lu m in a tin g . Some people 
have used lead  a rs e n a te  con tinuously  fo r  20 y e a rs  on th e i r  p u ttin g  greens 
and whenever a b lade  of c lover shows u p , or ch ick  weed or c rabg rass appears, 
they  im m ediately put on smother a p p lic a tio n  of load a rse n a te  because they 
a re  u s in g  the  woods as a guide fo r the nex t a p p lic a tio n . So f a r  we have not 
seen any damage to  th e  growth of g ra ss  oven from the continued a p p lic a tio n s  
of lead a rse n a te  i f  the s o i l  cond itio ns a re  good aid i f  the g ra ss  i s  h e a lth y  
and i f  you have the good dra inage  and a e ra tio n  aid  a l l  of the r e s t  of the  
th in g s  we have boon ta lk in g  about a l l  week.

Weed c o n tro l in  lawns probably  i s  im portant to  more people than any
th in g  e ls e  we have been ta lk in g  about. There are  about 16 m illio n  lawns in
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th e  U nited S ta te s  which cover over a m illio n  a c re s . When you consider th e  
s iz e  and the  scope of th a t h u s ih ess  i t  i s  no wonder th e re  a re  so many people 
in  the lawn supply b u s in e ss . We know from experience th a t  the most common 
reason  fo r  poor lawns i s  lack  of f e r t i l i z e r .  Most of th e  g ra ss  i s  poor 
because i t  is  s ta rv e d . There h a s n 't  been enough n itro g e n  used to  make th a t 
g ra ss  grow and crowd th e  weeds o u t. We th in k  on lawns the  b e s t approach is  
through a f e r t i l i z e r  mixed w ith  a weed c o n tro l chemical because you a re  
doing two th in g s in  one a p p lic a tio n  w ithout having to  do too much education  
of th e  home owner. When you t r y  to  educate 16 m illio n  home owners you have 
go t a r e a l  job on your hands, considering  th a t  very few s ta te  ex tension  
se rv ic e s  y e t recogn ize  the  problems of t u r f  and have q u a lif ie d  men and women 
d e a lin g  in  th a t  su b je c t . And so you have to  g e t a t  i t  some o th er way and 
i f  you can combine them in  a treatm ent th a t i s  a t t r a c t iv e  to  the  home- 
owner, th a t  i s  sa fe  to  u se , you’ve r e a l ly  go t something.

I t  has been very d i f f i c u l t  to  use sodium a rs e n i te  in  any home lawn 
m ixture because of i t s  poisonous c h a ra c te r  and from the  f a c t  th a t  some people 
g e t sk in  rash  from i t .  2,4-D is  a d i f f e re n t  p ro p o s itio n  ard most of the 
weeds on home lawns can be c o n tro lle d  with 2 , 4 -D. A lready severa l f e r t i l i 
zer m anufacturers a re  p re p a rin g  f e r t i l i z e r - 2 ,4-D m ixtures f o r  home u se .
There is  one in  P it ts b u rg h , one in  P h ilad e lp h ia  and one in  New York and o th ers  
a re  tak in g  i t  up . U su ally  i t  i s  prepared so th a t  the  average r a te  of a p p li
c a tio n  o f f e r t i l i z e r  i s  considered . Wo w ill say i t  is  500 pounds to the acre  
of a 10^ n itro g e n  goods. Enuugh 2,4-D is  added to  th a t  to  give the homo 
owner the  p roper r a te  of 2,4-D per acre  a t  th a t r a te  o f a p p lic a tio n  o f the 
e n t i r e  m ix tu re . In  *hc d ry  form from 2 to  3 pounds of a c tu a l 2,4-D to the 
acre  u s u a l ly  does the jo b . I t  takes a l i t t l e  more in  the d ry  form than  i t  
does as a sp ray . About !§• pounds i s  u s u a lly  considered  a maximum as a spray  
fo r  t u r f  and between 2 and 3 pounds in  the d ry  form.

In  the l a s t  y ear we have seen some a r t i c l e s  on PMAS f o r  c rabg rass con
t r o l .  As y e t we do not know enough about i t  to say much about i t .  We have 
seen some good r e s u l t s  and we have seen some bad r e s u l t s .  We want to see a 
lo t  more work w ith  i t  b e fo re  we make any f l a t  recommendations. I t  has worked 
very w ell in  Rhode I s la n d . I t  has not worked so w ell in  p laces in  New York.
We have seen a l o t  of g ra ss  k i l le d  w ith  i t  a t  the recommended a p p lic a tio n s  
and y e t we don’t  know tho reason s why th a t  was so . We have got to  study i t  a l i t t l e  lo n g e r.

Now I h a v e n 't g iven  you a g re a t  d ea l of s p e c if ic  recommendations fo r  
wood c o n tro l and I hope th a t  I am not c a lle d  upon to do th a t because i t  is  
d i f f i c u l t  in  the f i r s t  p la c e , and, in  tho second p la c e , i f  you are  growing 
good g ra ss  you w ouldn 't have so many weeds, and in  the th ird  p la c e , alm ost 
every  a re a  is  an in d iv id u a l problem and has to be stud ied  as such. I can 
only hope th a t  I have given you enough of the p r in c ip le s  of weed co n tro l th a t  
i t  w il l  he lp  your th ink ing  a l i t t l e  b i t  more. Now I r e a l iz e  I haven’t  
covered tho su b jec t as f u l l y  as I m ight, I h a v e n 't  shown you any p ic tu re s  
but th en  th ere  is  a l o t  of time fo r th a t .  Data l ik e  th a t  from your own con
d i t io n s  hero w ill moan a g re a t d e a l more than i f  I were to  g ive  you a lo t  of 
d a ta  and p ic tu re s  from o th er a reas which wouldn’t  mean much in  the f in a l  a n a ly s is .
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QUESTIONS AND ANSWERS

Q. What i s  the  recommended, r a t e  fo r u s in g  lead a rsen a te  on p u ttin g  greens?
A, About 10  pounds of lead a rse n a te  to a thousand square f e e t  app lied  as 

o ften  as necessary  i s  a good r a te  to  u se . Some use i t  as low as 5 
pounds bu t they  apply  i t  more f re q u e n tly . I f  the g ra ss  is  in c lin ed  
to  be tender the lower r a te  would be p re fe ra b le . I f  th e  g ra ss  is  
s tu rd y , p a s t experience has shown you can g e t away w ith  10  pounds.
I have known in  some cases  whore they  have used even 15 pounds in  one 
a p p lic a tio n  b u t th a t  is  a l i t t l e  on the heavy s id e . The l a s t  q u o ta tio n  
I heard was 32^ a pound. We used to  g e t i t  fo r  8 and 10 c e n ts .

Q. Do you use th is  r a te  befo re  p la n tin g  a green?
A. No, I was th in k in g  of the e s ta b lish e d  g reen s , in  f a c t ,  we a re  not even 

recommending th a t  the a rse n a te  of lead be worked in to  the seed bed when 
the g reen  i s  p lan ted  because so many tim es i f  th e  g reen  is  seeded i t  
may re ta rd  the germ ination  o f th e  seed. Where mole c r ic k e t  i s  bad 
perhaps th a t  would be ju s t i f i e d  because i t  would d iscourage  the a c t iv i ty  
of tho mole c r ic k e t  long enough to g e t th e  seed e s ta b lish e d . B ut, 
g e n e ra lly  speaking, the in s e c t  and weed p o s ts  th a t  tho load a rsen a te  
w il l  c o n tro l don’t  become too se rio u s u n t i l  a f t e r  the  g reen  is  e s ta b 
l i s h e d ,  and th e re  is  p le n ty  of time to s t a r t  working i t  in . Some of 
the greenkeepers th a t  I know who have used i t  fo r  many years mix i t  
r ig h t  in  w ith  th e i r  to p -d re ss in g  and make i t  an in te g ra l p a r t  of th e i r  
to p -d re ss in g  m a te r ia l .  In th a t  way i t  never b u rns .

Q. Have wo ever found any th ing  to  c o n tro l dando lions?
A. Yes, 2 , 4 -D is  the answer to  a maiden’s p ray er f o r  dando lions. I t  is

tho most e f f i c ie n t  chem ical we have ever found fo r  c o n tro l l in g  the  weed.
Q. Is  th e re  any good c o n tro l fo r  nu tg rass?
A. I have not found any n u tg rass  where d ra inage  i s  p e r fe c t ,  where s o i l  

c o n d itio n s  a re  id e a l ,  and vhero tho g ra ss  i s  very dense and h e a lth y . 
N utgrass u s u a l ly  comos in  those  a reas where the s o i l  is  soggy, s a tu ra te d , 
and th e  g ra ss  i s  th in ,  boeauso i t  i s  so w ell adapted to those  cond itio ns 
and th e  g ra ss  is  n o t. As fa r  as chemical co n tro l i s  concerned th ere  has 
been no s a t i s f a c to r y  c o n tro l worked ou t. 2,4-D has o ffered  promise but 
I don’ t  th in k  i t  i s  the answer.

Q, Do you know of any s p e c if ic  in s tan ce  whore sandbur have been co n tro lle d ?
A. Yes, on some cou rses in  F lo r id a . When tho sandburs were blooming and 

b efo re  any burs or seed were p rod icod , the roughs were sprayed w ith  
sodium a rs o n ite  which i s  a very e f fe c t iv e  chem ical fo r c o n tro l l in g  
g rassy  woods.
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Q. Can you use sodium a rso n ito  on a playground?
A. Wo have used sodium a rso n ito  w idely on a th l e t i c  f ie ld s  aid. playgrounds 

throughout Pennsylvania  and have y e t to  find  an in s tan ce  of any unfavor
ab le  in c id e n ts .  They used 4 to  6 ounces of sodium a rs o n ite  to a thousand 
square f e e t .  I t  might he usod even heav ie r i f  you a re n ’t  too a fra id  of 
damaging o th e r v e g e ta tio n . The tim ing of th a t  i s  im portant to k i l l  
those  p la n ts  b efo re  they a re  through flow ering or have a chance to  pro
duce seed . One a p p lic a tio n  would not be enough and i t  would have to  be 
repea ted  p robab ly  sev e ra l years in  succession  because of th e  h a b it  of 
some g ra ss  sp ec ies  of germ inating  th e i r  seeds over a long period of tim e .

Q. Do you have to  continue to  t r e a t  w ith chem icals?
A. That i s  r i g h t .  With almost any of these  weed c o n tro l methods th ere  w ill  

be recu rren ce  of th e  weeds u n less  the t u r f  is  th ic k  enough to r e s i s t  
them because the  seed i s  in  the s o i l .  They continue to come year a f t e r  
y e a r .

Q. What was th e  r a te  you gave us for sodium a rs e n i te ?
A. Prom 4  to 6 ounces of sodium a rs e n i te  to a thousand square f e e t .  T ha t’ s

about 11 to  15 pounds per a c re .
Q. How much sodium a rs e n i te  would you mix in  a ton of f e r t i l i z e r ?
A. We don’ t  look  a t  i t  th a t way u s u a lly  u n le ss  we know what kind of f e r t i l 

iz e r  and how much norm ally they would apply to th e  a c re . Let me put i t
th is  way very sim ply. I f  you are  u s in g  a 10-6-4 f e r t i l i z e r ,  fo r example, 
and your normal r a te  o f  a p p lic a tio n  is  400 pounds to th e  ac re  and you 
wanted to  use 15 pounds o f sodium a rs e n ite  to  the acre i t ’s ju s t  simple 
a d d it io n . But i t  i s  most im portant to  ge t the c o rre c t r a t e  of a p p lic a tio n  
of the chem ical p e r acre  reg a rd le ss  of th e  amount o f f e r t i l i z e r .  You 
might need very l i t t l e  f e r t i l i z e r  in  some cases so you ju s t  use 100 or 
200 pounds to a c t as a c a r r i e r ,

Q. In our good fairw ays we don’t  have any troub le  w ith weeds. In our poor 
fa irw ays th e re  a re  p le n ty  of them,

A. W ell, what kind of g ra s s ,  Bermuda? What kind of weeds? Wouldn’t  i t  be 
b e t to r  to  b u ild  those fairw ays up w ith f e r t i l i z e r  because by your own 
adm ission you d o n ’t  have them where the g ra ss  i s  good. And wouldn’t  
tho g ra ss  crowd them out? With thG p resen t d i f f i c u l t y  of g e t t in g  
a rs e n i te  and mixing i t ,  you might do a good job o f v/eed co n tro l w ith  
ju 3 t f e r t i l i z e r .

Q. How much a rs o n ite  would you use fo r  c rabgrass in  Bermuda tu r f ?
A, I would p robably  use  in  th e  neighborhood of 6 to 8 ounces in  the d ry  form 

of sodium a r s e n i te  p e r thousand square f e e t .  That would be a h a lf  pound 
to the thousand or about 22 pounds to the  ac re  mixed w ith the normal r a te  
of a p p lic a tio n  of your f e r t i l i z e r .
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Q, Would you use th a t  r a te  when u s in g  M ila rse n ite ?
A, Oh, no, I was ju s t  p u t t in g  i t  on the "basis of sodium a rs e n i te .  With M il

a r s e n i te ,  i f  you are  u sing  th a t ,  I don’t  know ju s t  how much sodium 
a r s e n i te  is  contained in  a hundred pounds. You probably would want to 
u se  about 400 pounds to th e  a c re ,

Q, Is  2 , 4-D su c c e ssfu l on puncture vine?
A, I do no t know. Do you know Sydney? Hae 2 , 4 -D been su ccessfu l on th e  

puncture v ine?  Does anyone have anyth ing  to o f fe r  on th a t?  (Sydney 
Watson sa id  th a t 2 , 4-D had done a good job on puncture v in e ) .
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PREPARATION AND APPLICATION OP TOP-DRESSING
Thomas C. Longnecker, Senior S o il S c ie n t is t  

Texas S ta te  R esearch Foundation 
Renner, Texas

P re p a ra tio n  and A p p lica tio n  of T op-dressing . That t i t l e  could mean p re 
p a ra tio n  and a p p lic a tio n  of to p -d re ss in g  most anywhere. However, th e  genera l 
p r in c ip le s  would apply to any kind of tu rfe d  a re a  where you a re  going to apply 
to p -d re ss in g  m a te r ia l. The main emphasis which I w il l  make w il l  he i t s  u se  on 
g o lf  g reen s , and o th e r f in e  t u r f  a re a s ,  perhaps te n n is  c o u r ts , howling g reens , 
and such p laces  as th a t .

I wonder i f  I asked the group what your reasons were fo r  apply ing  top
d re s s in g  what kind of reasons I would g o t. I wonder i f  you ask y o u rse lf  when 
you a re  p u t t in g  on to p -d re s s in g , why am I doing th is ?  What i s  the  purpose fo r  
i t ?  A fte r a l l  to p -d re ss in g  i s  an expensive p ro p o s it io n . Whether you make 
your own m ate ria l or whether you huy i t  comm ercially i t  i s  co s tin g  you money, 
and over a period  of years or even one year i t  w il l  run in  to q u ite  a h i t  o f 
money on an 18-hole course i f  you to p -d ress  a l l  of your g reen s . So maybe you 
have considered  i t  sometimes, why not do away w ith to p -d re ss in g ?  Why put i t  
on? I know of g o lf  coursos in  th e  East who in  a ttem p ting  to answer th a t 
q u estio n  d id n ’t  put on any to p -d re ss in g  and some of them were ab le  to g e t good 
r e s u l t s  w ith  u s in g  alm ost no to p -d re ss in g  or in  some cases none fo r  a y ear or 
two a t  a tim e. But I h e liev o  th e  two most im portant reasons fo r u s in g  top
d re ss in g  a re  the two I  have l i s t e d .  F i r s t  of a l l  to  procure a le v e l su rface  
and g iv e  a more d e s ira b le  p u t t in g  su rfa ce . A fte r a l l  th e  only reason  fo r  th e  
ex is tan ce  of a g o l f  course is  fo r  th e  p lea su re  of the g o lfe r  and in  m aintain ing 
th e  g o lf  courses i t  is  our du ty  to  g ive  him as near as p o ss ib le  what he wants 
w ith in  reason . So I b e lie v e  the main reason fo r  to p -d re ss in g  i s  to provide 
th a t  le v e l  p u t t in g  su rfa c e . In the event you a lrea d y  have a good le v e l su rface  
on your greens perhaps you a re  throwing money away when you do put on to p 
d re s s in g . However, I wouldn’t  t o l l  you not to  because i t  i s  an in d iv id u a l case 
on each g o lf  course and I th in k  th a t each case should be analyzed, then qn the 
b a s is  of th e  c o n d itio n s  which you find  in th a t  a n a ly s is  decide whether you do 
o r do no t need to p -d re ss in g , and how mucho I th in k  i t  i s  a waste of money to 
put on more to p -d re ss in g  than you need because i t  is  bad economics. There’s 
no p o in t in  u s in g  tw ice as much as you need i f  you can ge t r e s u l t s  w ith  h a lf  th a t q u a n tity .

The second reason  fo r p u t t in g  on to p -d re ss in g  i s  to cover the creep ing  
ro o ts ta lk s  an i p revent m atting . Most of our g ra sse s  which we use on greens 
produce th ese  above ground c reep ing  stem s. I f  you perm it those to grow u n re s
t r i c t e d  w ithout proper rak ing  and mowing, no to p -d re ss in g , you w il l  end up 
w ith  a dense heavy mat of t u r f  on th e  su rfa ce  which i s  what I th in k  some of 
them wore d e sc rib in g  y este rd ay  in  what happens to edges of the  greens where 
the g ra ss  is  not cu t a t  th e  same h e ig h t as i t  i s  on the o th e r . You’ve got 
such a heavy mat th e re  th a t  i t  e v en tu a lly  w il l  k i l l  i t s e l f  o u t, e i th e r  d i r e c t ly  
because the ro o ts  c a n ’t  support the top growth or in d ir e c t ly  s ince  th a t mat on 
top p rovides a good p la c e , h id in g  p lace  fo r  d ise a se  and in se c ts  to got s ta r te d .  
So th a t  i f  you do follow  good c u l tu ra l  p ra c tic e s  w ith  regard  to  mowing and 
rak in g  you can g e t by w ith much lo s s  to p -d re ss in g  m a te r ia l . Once you have
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obtained  th a t  le v e l  su rface  which the g o lfe r  w ants, then a f t e r  you have 
decided whether you do or you d o n 't  need to p -d re ss in g  and i f  so how much you 
need, then the  problem a r is e s  as to  where am I going to  g e t i t .  I d o n 't  know 
how much of a problem th a t i s  in  th is  p a r t ic u la r  a re a , bu t I know in  th e  a rea  
I am most fa m il ia r  i t  is  "becoming q u ite  a problem both from the standpoin t of 
g e t t in g  a d e s ira b le  s o i l  aid a  good source of organic m atter or humus to 
include in  i t .

I have l i s t e d  hero what I consider th e  c h a r a c te r is t ic s  o f good to p -d re ss 
ing m a te r ia l . I would l ik e  to rep ea t what I have a lready  said  th a t a good 
to p -d re ss in g  m ateria l is  one which is  an id e a l medium in  which to grow g ra s s . 
"When you put on any k ind  of m a te ria l on top of a green I th in k  you should ask 
y o u rs e lf  where is  t h i s  m a te ria l going to  bo 5 y ears  from now or a ton  years 
from now and how is  i t  going to a f f e c t  th e  growth of g rass  on the g reen . I f  
you w i l l  a sk  y o u rs e lf  th a t  q u estio n  I th in k  you w il l  g e t a l i t t l e  b e t te r  idea 
as to what is  going to happen i f  you pu t on an improper to p -d re ss in g  m a te r ia l , 
such a s , perhaps s t r a ig h t  sand or s t r a ig h t  p e a t ,  which b rin g s  on tho la y e rin g  
c o n d itio n  which I d esc rib ed  y este rd ay . I would a lso  l ik e  to rep ea t again  what 
I sa id  y este rd ay  th a t  in  th e  East we can tra c e  the h is to ry  of our knowledge 
o f g reen  keeping by ta k in g  the plug out of our g re en s . This is  c h a r a c te r is t ic  
of many of the g o l f  courses in  the m etrop o litan  New York a re a , aid  of a l l  of 
the d i f f e r e n t  k inds o f m a te ria l th a t  have boon a p p lie d , wo can t o l l  from how 
deep i t  i s  about how many years ago i t  was put on. Wo can t o l l  from which 
wont on f i r s t  as to which came on to tho market f i r s t  and which go t tho most 
p u b l ic i ty  aid  which was used . Many of those  m a te r ia ls  a re  causing  tro u b le  and 
I hope th a t th i s  a re a  does not make tho same m istake th a t  tho o ther se c tio n s  of the coun try  have a lrea d y  made.

The th re e  c h a r a c te r i s t ic s  which I have l i s t e d  here a re  p u re ly  g e n e ra l.
What I c o n sid e r an id e a l medium in  which to grow g ra s s . F i r s t  of a l l  i t  should 
be a sandy loam in  te x tu re ,  and to c la s s i f y  as a sandy loam in te x tu re  i t  
should c o n ta in  from 50 to 80$ sand, 20 to 50$ s i l t ,  and from 0 to  20$ c la y .
A ll th ese  te x tu ra l  c la s s i f i c a t io n s  which we have fo r s o i l  (whether i t  i s  a 
sandy loam, a loamy sand, loam, o r c lay) a re  based e n t i r e ly  on the amounts or 
p ro p o rtio n s  of t > ree  d i f f e r e n t  s o i l  se p a ra te s  which we have in s o i l  and those 
a re  sand, s i l t ,  and c la y . Their c la s s i f i c a t io n  i s  based on the s iz e  of s o i l  
p a r t i c l e s ,  beg inn ing  w ith  c la y  which is  the  sm a lle s t, s i l t  which is  in te r 
m ediate, aid sard, which i s  the la r g e s t .  I t  i s  the p ro p o rtio n  in which those 
th re e  a re  p re sen t in  any s o i l  which determ ines i t s  te x tu ra l  c la s s i f i c a t io n .

A sandy loam has a r a th e r  wide range in  co n ten t of these th re e  s o i l  seper- 
a.tos. From 50 to 80$ sand, covers a 30 per cen t range and from 20 to  50$ s i l t  
a lso  covers a 30/o ran ge . So a l l  sandy loams, oven though they would a l l  
c l a s s i f y  as sandy loams would no t look e x a c tly  a l ik e .  F i r s t  o f a l l  the sand 
p a r t i c le s  might vary in  s iz e  or they may be f in e  sand or coarse  sand. From 
the stand po in t o f  growing g rass  I b e liev e  th a t  th e  co a rse r  sand i s  to be de
s ire d  and i f  a t  a l l  p o s s ib le  I would o b ta in  a co a rse r  sand. Something which 
would run p robably  in  th e  neighborhood o f around l / 6  of an inch in d iam ete r. 
Fine sand oven though i t  c l a s s i f i e s  as sand and from a te x tu ra l  s tan d p o in t 
would make the s o i l  a sandy loam w il l  pack alm ost as hard as 33 me o f th e  c lays 
w il l  under c e r ta in  c o n d itio n s , so i f  you can g e t a coarse  sharp sand I th in k  
i t  w i l l  be much b e t t e r .  So when you a re  making up a m ixture o b ta in  i f  p o ssib le
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ono o f co arso r sand. On the s i l t  and c la y  th e re  won’t  ho much v a r ia t io n  in  
th a t .  You can always ge t p len ty  of th a t to put in . From an organic m atter 
stand po in t I b e lie v e  i t  should co n ta in  from 12 to 15$ organic m atter by weight 
which would make i t  about 25 to 30$ by volume.

The source of organic n a t te r  is  going to  have q u ite  an e f f e c t  on th e  top
d re ss in g  m ate ria l th a t  you p rep a re . There i s  many d i f f e r e n t  sources th a t  you 
can u s e , i f  they are  p ro p e rly  handled , I th in k  they a re  a l l  probably s a t i s f a c 
to ry  b u t they  must be in  proper co n d itio n  o therw ise they  w il l  no t make a good 
to p -d re ss in g  m a te r ia l .

Now from th e  stand po in t of s o il  re a c tio n  I consider a pH of between 6 .0  
and 7)0  the most id e a l and th a t  is what I would recommend th a t  you have your 
to p -d re s s in g  m a te ria l t e s t .  I t  may bo necessary  to  apply lime in  order to  
o b ta in  th a t  pH. I f  you have an a lk a lin e  s o i l  then i t  may bo necessary  to mix 
in  su lphur in  o rder to  b r in g  th a t  pH down. Now under those co n d itio n s  I d o n ’t  
b e lie v e  th a t  I would recommend th a t you apply enough sulphur to b rin g  i t  down 
to  a pH as low as 6 .0 . I b e liev e  you can g e t by w ith  b rin g in g  i t  down to  
about 7*5. Lower pH values o f fe r  no advantage and o ther problems might a r i s e  
in  a lk a l in e  s o i l s .

A fo u r th  c h a r a c te r i s t ic  of a good to p -d re ss in g  m a te ria l is  one in  which 
a l l  those  m a te r ia ls  w i l l  not tend to  separa te  o u t. In o th er words, once you 
pu t the  sand, s o i l ,  and organic m atter to ge tho r in  the p roper p ro p o rtio n  aid  
mix them tho ro ugh ly , i t  i s  no b e n e fi t to put them th a t way u n le ss  they remain 
in  those  p ro p o rtio n s  and s ta y  where you have p laced  them. On some of th e  
sy n th e tic  m ix tu res which a re  necessary  sometimes and which some people are  
u s in g , th e se  m a te r ia ls  a re  simply mixed to g e th e r, p laced on the g reen . When 
w ater is  ap p lied  the sand and peat ( i f  th a t  is  th e  source o f your organic 
m atter) w il l  tend to  sep a ra te  out in  la y e rs . The sand w il l  s e t t l e  out and go 
to the bottom , th e  organic m atter w il l  come to th e  su rface  because i t  is  
l i g h t e r .  So you w i l l  s t i l l  end up w ith  la y e rin g  c o n d itio n s . That is  why I 
b e lie v e  th a t  th e  b e s t way to  p repare  a to p -d re ss in g  m ate ria l is  to compost i t .

I f  you compost to p -d re ss in g  i t  makes i t  a more n a tu ra l  m a te ria l and one 
in  which th e re  w il l  be much le s s  tendency to sep a ra te  out when you spread i t  
on your g reen . Now th e re  is  d i f f e r e n t  methods of composting. One which I 
have o u tlin e d  here c o n s is ts  o f spreading a l te r n a te  la y e rs  o f s o i l  and humus in  
p ro p o rtio n s  of one p a r t  s o i l  to two p a r ts  humus, in  fou r to  s ix  inch la y e rs .
In order to  s tim u la te  decom position th e  compost p i l e  i s  going to need some 
f e r t i l i z i n g .  For th i s  u se  I would recommend a complete f e r t i l i z e r  such as a 
5-10-5 or any th ing  s im ila r  in  order to  supply the necessary  n u tr ie n ts  or food 
which th e  b a c te r ia  need in  order to decompose th e  organic m atter in  the compost 
p i l e .  Also i f  your m a te r ia l i s  ac id  i t  is  an advantage to  pu t in  some lime in  
order to  hasten  decom position because these  b a c te r ia  w il l  not th r iv e  in  an ac id  
medium. The b a c te r ia  which causes breakdown of organic m atter must have a 
n e a r ly  n e u tra l s o i l  o r n e u tra l medium in  which to fu n c tio n  p ro p e rly . I f  you 
b u ild  a humus compost p i l e  sim ply by u s in g  nothing bu t o rganic  m atter the p ro 
d u c ts  of decom position a re  n a tu r a l ly  a c id  and may stop  th a t  decom position 
p rocess u n le s s  lim e i s  a p p lie d . So w hether lime is  needed or not w il l  depend 
on the co n d itio n s  under which you are decomposing i t .  Perhaps you are  u s in g  
an a lk a l in e  s o i l  and i f  so no lime would be req u ired  b u t i f  you a re  making 
p u re ly  an organic compost p i le  w ith no s o i l  in  i t  then I b e lie v e  some lime
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would be n ecessary .
In composting I th in k  the e a s ie s t  way is  to  compost the organic m a te ria ls  

and then mix i t  w ith  the s o i l  and sand l a t e r .  I f  the organic m atter is  w ell 
decomposed th ere  i s  not so much tendency fo r i t  to  sep a ra te  out when mixed 
w ith  s o i l  and sand. Make c e r ta in  i t  i s  w e ll decomposed. I b e liev e  you can 
g e t a b e t t e r  p h y sic a l m ixture i f  both the s o i l  and th e  humus a re  composted a t  
the  same time to g e th e r  in  th e  same p i le  but t h i s  re q u ire s  more la b o r in  hand
l in g .  There has been some in te r e s t  in  the l a s t  few years on the use of e a r th  
worms in  order to  s tim u la te  and h asten  the  decom position in  compost p i l e s .
In some of th e  greenhouses the  standard p ra c tic e  in  tho  p re p a ra tio n  o f th e i r  
m a te r ia ls  i s  to  buy tho earthworms on tho  market and in nocu la te  tho p i le  w ith 
th ese  worms. The earthworms grow and m u ltip ly  and the claim  has been made 
th a t  composting is  completed in  about h a lf  th e  tim e req u ired  i f  the  worms a re  
not in c lu d ed . The worms ob ta in  energy fo r  l i f e  by p assing  organic m atter and 
s o i l  th rough  t h e i r  d ig e s tiv e  systems and in  th a t p rocess i t  is  thoroughly 
mixed and decomposed. The organic m atter is  a source of food for the  worms 
and th i s  produces a b e t t e r  m ixture ard i t  w il l  be decomposed much qu ick er. I 
have hoard tho  claim  made th a t they could use i t  w ith in  two months a f t e r  i t  
was p ilo d  up simply by adding th ese  worms. Only a few worms a re  needed as 
they  grow and m u ltip ly  many times and go through th e  e n t i r e  compost p i le  aid 
I suppose you could use them fo r f is h in g  when you f in ish e d .

Now a f t e r  th e  compost heap i s  f in is h e d , in  o ther words, a f t e r  i t  has been 
tu rned  over and cooked the req u ired  leng th  of time in order to  g ive  you the 
decom position d e s ire d , than  i t  should be shredded and screened . This i s  to 
remove a l l  the  la rg e  chunks o f organic m atter which a re  not thoroughly  decom
posed, ard any la rg e  stones th a t may have been p re se n t. The shredding w il l  
tend to te a r  up th e  organic m atter and the screen  w ill tend to  take  out a l l  
o f those  which a re  not to rn  up and a t th e  same time take out th e  la rg e r  stones 
and you should end up w ith  a very f in e  m a te ria l which can be used fo r top 
d re s s in g . Some greenkoepers even go to the p o in t of including  th e  sand in  
th e i r  compost heap. I t  can be done, bu t i t  makes more work and i f  you have 
saud and s o i l  and ev ery th in g  p re sen t i t  i s  th ree  tim es as much tro u b le  to tu rn  
over and handle as i t  would be i f  you only have ju s t  th e  humus i t s e l f ,  so th a t 
d e c is io n  as to what to in c lude  in  your compost heap w il l  probably be based on 
how much time and how much lab o r you have.

Another method of composting which u t i l i z e s  a l i t t l e  le s s  hand la b o r ard 
which can be used i f  you have s a t i s f a c to r y  m ateria l i s  f ie ld  com posting.
In o thor words, p ick  out a spot on your g o lf  course or wherever i t  might be 
th a t  has the d e s ira b le  s o i l  te x tu ra l c la s s i f i c a t io n  ard then  spread th e  organic 
m atte r on th e  su rfa c e , use a r o t o t i l l e r  o r d isc  or any kind of implement which 
w il l  g e t i t  mixed in  w ith th o  s o i l  and put on enough f e r t i l i z e r  to  lime th a t  
is  needed to h asten  decom position . Then you can even d r i l l  some cover crops 
on i t ,  plow i t  under and fu r th e r  in c rease  th e  organic m atter co n te n t. The 
advantage of th a t method i s  th a t  you can do most of th a t  work w ith  machinery 
r a th e r  than la b o r , and since  lab o r i s  q u ite  a problem now and q u ite  expensive 
I th in k  th a t  i s  q u ite  a f a c to r  to c o n s id e r. Most o f the  to o ls  which you would 
need f o r  such an o p e ra tio n  are  a v a i la b le  on most g o lf  co u rses . However, i t  
ta k e s  about tw ice as long to produce th i s  to p -d re ss in g  m ateria l by th a t method 
as i t  does fo r  re g u la r  com posting, so i f  you use the f ie ld  method you w il l  
have to s t a r t  in  w ith  th a t a re a  perhaps th i s  y ear which you a re  going to  use
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two y ears  honce. Then have an a rea  becoming a v a ila b le  each y ear to  take care  
of your annual needs. Then i f  you have an area such as th a t i t  can be worked 
a t  odd tim es when you d o n 't  have o ther work to do and have i t  screened and 
placed in  under cover so th a t i t  i s  a v a ila b le  fo r  use any time you need i t .

L ast of a l l  I have sy n th e tic  m ix tu res. I f  you need a to p -d re ss in g  m ater
i a l  an i need i t  in  a h u rry , you don’t  have a g re a t d ea l of choice as to  what 
you a re  go ing  to u s e , i t  may be n ecessary  to  use sy n th e tic  m ix tu res. I f  you 
a re  going to  do th a t  I would be veiy c a re fu l  to  make c e r ta in  th a t  they are 
w ell-m ixed, and guard ag a in s t th e  p o s s ib i l i ty  of th e i r  se p a ra tin g  out a f t e r  
they  a re  a p p lie d . I f  you put them on in  sm alle r a p p lic a tio n s  I d o n 't  b e liev e  
th e re  w il l  be as much tendency for them to  sep a ra te  out as i t  would i f  you 
made heavy a p p lic a t io n s .  S lig h t se p a ra tio n  of sand and organic m atter in  
l i g h t  a p p lic a tio n s  would not cause enough la y e rin g  to  be of any consequence.
You can  make these  sy n th e tic  m ixtures in  s u f f ic ie n t  q u a n tity  to l a s t  fo r  p e r
haps two or th ree  y e a rs . Incorporate  some f e r t i l i z e r  and lime i f  necessary  
and leave  i t  in s id e  your shed u n t i l  re q u ired . I t  w il l  be in  much b e t t e r  con
d i t io n  to use  th e  fo llow ing  y e a r .

Now the kind of humus th a t you can use to  p repare  to p -d re ss in g  m a te r ia l. 
F i r s t  o f  a l l ,  Manure—w ell ro tte d  manure i f  i t  i s  in  an advanced s tag e  of 
decom position  I b e liev e  i s  a good source of organic m atte r fo r  use in  top
d re s s in g  m a te r ia l .  I t  i s  a more a c tiv e  organic n a t te r  th an  th a t  you w ill  find  
in  p e a t ,  so th a t  when you do apply i t  i t  w i l l ,  a f t e r  a few y e a rs , probably  be 
broken down a hundred per c e n t. A fte r  fou r or f iv e  years  th e re  w il l  probably 
be very l i t t l e  o r none of i t  l e f t .  So from th a t stand po in t i f  you want organic 
m atter to rem ain in  th e  s o i l  fo r any leng th  of tim e i t  might bo a good id ea  
to use  manure to  in co rp o ra te  along w ith i t  some peat so th a t  the manure decom
poses f i r s t  and l a t e r  you w il l  have th e  p e a t which w ill g iv e  the  spongy char
a c te r  to th e  s o i l  which you want. At the same time you w i l l  be g e tt in g  some 
a c t iv e  o rgan ic  m atte r which w il l  cause some decom position and produce some 
re le a s e  of the p la n t  food which is  p re sen t in  the manure.

P robably  the g r e a te s t  source of organic m atte r used in  to p -d re ss in g  mat
e r i a l  is  p e a t ,  That i s  u n iv e rs a l ly  used. I th in k  over la rg e  se c tio n s  of the  
co u n try . I t  c o n ta in s  very l i t t l e  a v a ila b le  p la n t  food;.. I t  con ta in s sd me 
n itro g e n  bu t i t  i s  locked up so th a t i t  is  not im mediately a v a i la b le . You g e t 
very  l i t t l e  of th ose  p la n t  n u t r ie n ts  out of i t .  I t  is  very r e s i s t a n t  to  decom
p o s i t io n  so th a t when you put i t  in to  the s o i l  i t  w il l  remain fo r  f a i r l y  long 
p e rio d s  and s t i l l  be undecomposed. But peat i f  i t  is  p ro p e rly  handled is  one 
of th e  b e s t  sources of organic m atter which we have in  use fo r  to p -d re ss in g .
But remember i f  you do u se  i t ,  and t h i s  would a lso  apply to  o ther organic 
m a te r ia ls ,  make c e r ta in  th a t  i t  i s  thoroughly  mixed with th e  to p -d re ss in g  m a te r ia l .

There a re  l i s t e d  a number of m a te r ia ls  which might be lo c a l ly  a v a i la b le . 
Some g o l f  courses make a p ra c tic e  of c o lle c tin g  a l l  th e i r  g ra ss  c lip p in g s , 
th e i r  le a v e s , every th in g  they  have in  the  way of organic m atter and incorpor
a tin g  i t  in to  a compost heap which they use  as a source of organic m atte r.
Grass c lip p in g s  have to  be handled anyhow so i t  is  p robab ly  very  l i t t l e  a d d it
io n a l la b o r  to sim ply c o l l e c t  them and put them in  a p i le  and use  them. Here 
in  the c o tto n  growing a re a s  you might have th ese  c o tto n  h u l ls  and co tton  b u r r s ,  
i f  they  are  p ro p e rly  decomposed I see no reason  why they  w ouldn 't make a s a t i s 
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fa c to ry  source of organic m atter fo r  to p -d re ss in g . There again make c e r ta in  
th a t  they  are  in  an advanced s tage  o f decom position . We d o n ’t  want any raw 
m a te r ia ls  ap p lied  in  to p -d re s s in g  m a te r ia l .

L a s tly , a f t e r  you have prepared your to p -d re ss in g  m ateria l one o f the 
th in g s  which should rec e iv e  c o n s id e ra tio n , perhaps i t  should he considered even 
b e fo re , ard th a t is the  weed seeds th a t  i t  might c o n ta in . When you s e le c t  th e  
s o i l  ard a lso  the  sand which you a re  go irg  to  use in  p re p a ra tio n  of t h i s  top
d re ss in g  m a te ria l i t  i s  always a good idea  to  s e le c t  i t  in  some a reas where 
th e re  a re  th e  sm a lle s t amounts of weeds of d i f f e r e n t  kinds which might cause 
tro u b le  on the  g re e n s . Much o f the s o i l  now being  used may be seeding your 
greens w ith  a l l  d i f f e r e n t  kinds of weeds which you don’t  want. So i f  i t  is  
not p o ss ib le  to  g e t a  s o i j  which you a re  c e r ta in  w il l  be free  of weed seed 
then some measures may be necessary  in  order to  s t e r i l i z e  i t  and k i l l  those 
seed. There i s  some methods you can u se —-you can  use steam ing th a t  used to 
be a f a v o r i te  p ra c t ic e  and i s  s t i l l  p ra c tic e d  I b e lie v e  q u ite  a l i t t l e  in  
g reenhouses. I t  ta k e s  q u ite  a b i t  of equipment and i t  is kind of a nuisance 
to u s e . So they have more or le s s  gone to the chem ical methods now, calcium  
cyanamide i s  one of them, the m a te r ia ls  which has been used fo r  th is  purpose. 
This calcium  cyanamide i s  very to x ic  and i f  you mix i t  in w ith th e  to p -d ress in g  
m a te ria l i t  is  so tox ic  i t  w il l  k i l l  a l l  of th e  weed seed th a t  are  th e re . 
However, th e re  aga in  you must leave i t  long enough so th a t th ere  is no danger 
of burn ing  th e  g ra ss  on the green when you apply th a t  to p -d re ss in g .

There i s  an o th er chem ical method which has been u sed , c h lo ro p ic r in  gas.
In th e  E ast th e re  was a company which e i th e r  d id  i t  on a c o n tra c t b a s is  or 
loaned the a p p l ic a to r s .  The a p p lic a to r  th a t they used was l ik e  a huge hypo
dermic n e ed le . Using a th re e  or fou r yard p i le  of th e  to p -d re ss in g  m a te ria l 
give i t  a hypodermic in  a number of d i f f e r e n t  p laces  and cover i t  over w ith  a 
canvas and perm it i t  to  s tay  th ere  fo r  about 48 to 72 hours and the gas w il l  
k i l l  th e  weed seed . This method has given s a t i s f a c to r y  r e s u l t s .

Now on r a t e s  of a p p lic a tio n — I would l e t  th e  r a te  of a p p lic a tio n  be gov
erned e n t i r e ly  by the uneveness I had to  co rrec to  I f  you have a f a i r l y  new 
green  which n a tu r a l ly  is  uneven because i t  is alm ost im possib le  to  s t a r t  a 
green  and have i t  any o th er way you are  going to need some f a i r l y  heavy top
d re ss in g  a p p lic a t io n s .  Bat do n ’t  try  to c o r re c t  a l l  th a t uneveness in  one 
a p p l ic a t io n , i f  you do , you w il l  simply bury a lo t  of the g ra ss  and i t  w il l  
never come th rough. I have seen g o lf  greens where th a t  was a c tu a l ly  done,
I thought th e  g ra s s  was dead but when you dug underneath  th a t s o i l  on top you 
could f in d  green  g ra ss  or g ra ss  th a t had been green  a t  one tim e. So don’t  
put on any more th an  what you can conven ien tly  work in to  th e  t u r f .  Simply 
rep ea t the  a p p lic a t io n  a l i t t l e  l a t e r .  D on 't t r y  to  c o rre c t i t  a l l  a t  once, 
H eavier a p p lic a tio n s  should be made in  the sp rin g  and f a l l  when the g ra s s  is 
most v igo rous. Don’t  make any heavy a p p lic a tio n s  in  th e  summer months when 
the g ra ss  is  having a most d i f f i c u l t  time anyhow w ith  the w eather. You can 
make l ig h t  a p p lic a tio n s  d u rin g  the summer bu t be sure they a re  l i g h t .

Now I have a  l i t t l e  tab le  worked out th e r e .  The amount o f to p -d re ss in g
m a te r ia l to cover 5000 sq. f t .  of g re en s . On th a t  type green any time you put 
l / l 6 of an inch i t  i s  going to  ta k e  about a year o f  m a te ria l and as you go up
from th a t  each l / l 6 of an inch you can add ano th er y e a r , so th a t i t  runs in to
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a lo t  of m a te r ia l i f  you make very heavy a p p lic a tio n s . That is  another reason 
for not p u ttin g  on any more than you can a t  any one time when th e  g ra s s  w il l  
take  i t .

In the method o f a p p lic a tio n ---th e re  a re  methods. I recommend th e  
sp reader m yself, hu t on g o l f  courses where they have men who have had e x p e ri
ence over a period  of y ears  p u ttin g  i t  on hy hand they can do ju s t  as good a 
joh as you can with th e  sp read e r. So i t  is more or le s s  an ind iv idual m atter 
th a t w il l  have to  he worked out on each g o lf  co u rse . I f  you have inexperienced 
workmen your sp reader is  hy f a r  th e  b e s t  method and th ere  is  one sp reader 
vAiich is  u n iv e rs a l ly  used in  th e  e a s t ,  I do n ’t  know what you use h e re , the 
roo t sp re ad e r, the one ’jdiich I p a r t ic u la r ly  r e f e r  to  and th a t can he ad ju s ted
to  pu t on most any s iz e  a p p lic a tio n  th a t  you want and i t  does i t  un ifo rm ly  and
even ly . A fte r  th e  m a te ria l i s  ap p lied  i t  must he worked in to  the g ra s s . I
b e lie v e  the  b e s t  method of doing th a t is  one which you saw being a p p lie d , Dr. 
Grau showed the o th e r  even ing , i s  where you use a heavy s t e e l  door mat. That 
is  most g e n e ra lly  used and I b e lie v e  w il l  g ive  th e  most s a t i s f a c to r y  r e s u l t s .  
Not on ly  does i t  work the  m a te ria l down in to  th e  g rass  h u t i t  doesn ’t  b ru ise  
the g ra s s  to any g re a t  e x te n t u n le s s  you weight i t  down and a t  th e  same time 
i t  w il l  tend to d rag  o f f  a l l  the pebbles of any s ize  which might in te r f e r e  w ith 
the p u ttin g  surface  on th e  g re en  and also  w ith your mower. The mowers p ick  
up those  sm all p ebb les , they d o n ’t  do your bod k n ife  or th e  b lades of your r e e l  any good.

Now th a t  i s  somewhat b r ie f  coverago on the su b je c t o f p re p a ra tio n  and 
a p p lic a tio n  of to p -d re s s in g .
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FERTILIZING BENT GRASS PUTTING GREENS
Robert C. Dunning, Agronomist 
■ Southwest T urfing  Company, Inc. 

Tulsa., Oklahoma

To th in k  th a t  the  proper f e r t i l i z i n g  program fo r  Bent g ra ss  greens is  the 
answer to  good g’reens is  l ik e  asking the doc to r to  g ive you a p i l l  th a t  w il l  
im m ediately cure  a l l  your a ilm e n ts . There are  so many im portant fa c to rs  th a t  
come b efo re  f e r t i l i z a t i o n  can be considered and th a t a re  r e la te d  to  f e r t i l i z 
ing  th a t  i t  would be im possib le  to  give a f e r t i l i z a t i o n  program w ithout going 
in to  a few of th ese  problem s, some of which have been d iscu ssed  by o th e rs . A 
f e r t i l i z i n g  program must bo adapted to e x is t in g  c lim a tic  and w eather co n d itio n s .

Bent g ra sse s  do very w ell in  New England and in  the Northwest where the 
c lim ate  is  u s u a lly  cool and m oist. They need only to  be prepared fo r changes 
in  w eather when i t  becomes hot and humid. Bent g ra sse s  w il l  w ithstand  a g re a t 
d e a l o f hot w eather i f  n ig h ts  a re  cool and th e re  is  not a g re a t amount o f 
hum id ity , th e re fo re  i t  i s  not a se r io u s  problem to grow 3ent on the G reat 
P la in s ,  and Bent can even be grown in  the  d e s e r t ,  bu t vhere you combine hot 
and humid w eather, i t  i s  p o s s ib le  to reach a p o in t where the sp ec ies  vd 11 not 
su rv iv e , o r a t  l e a s t ,  i t  w i l l  become more d i f f i c u l t  to m aintain  vd th  in c rea s
ing hum idity and extrem e h e a t .  I t  i s  in  the l a t t e r  reg ion  th a t we are  most 
in te re s te d  w ith , as i t  covers p a r ts  o f Texas, a l l  o f L ouisiana and Arkansas, 
as w ell as p a r ts  o f Oklahoma and o ther southern s t a t e s .

There i s  no th ing  th a t  w i l l  take  the  p lace  of fundam entally sound m ainten
ance p ra c tic e  and i t  i s  in  th is  reg ion  th a t one must be fund ament a l ly  sound.
The greens must be fundam entally  sound in  regard  to  c o n s tru c tio n  covering 
th re e  phases: 1 . S urface  ru n o ff  i s  most im portant and w ater must escape from 
th e  green  in  se v e ra l d i r e c t io n s .  2. In te rn a l d ra in a g e . Any w ater w ith in  the 
g reen  o th e r than c a p i l la r y  w ater is  excess , f i l l i n g  the voids th a t  should 
co n ta in  a i r .  The optimum co n d itio n  to  work towards is  a s o i l  th a t is  not ex
c e s s iv e ly  wet d u rin g  p e rio d s  of heavy ra in s  but w ith  enough w ater-ho ld ing  
cap a c ity  to support th e  tu r f  d u rin g  extreme h e a t , w ith  a su ita b le  top s o i l  
co n ta in in g  from 20,o to  30/o o rganic  m atter by volume. This s o i l  should co n ta in  
a c e r ta in  amount of c la y , as c o l lo id a l  c la y  p a r t ic le s  w il l  a id  in  base ex
change which is  most im portan t fo r re ta in in g  p la n t n u tr ie n ts  and of cou rse , 
the  top s o i l  should be f r i a b l e ,  w ith  enough p o ro s ity  of s u f f ic ie n t  size  space 
to in su re  a o so rp tio n  and a e ra tio n . 3 . A ir d ra in a g e . I t  i s  very im portant 
th a t  g reens a re  no t surrounded by tr e e s  or shrubbery or sharp bunkers th a t  
keep the movement of a i r  from th e  p u ttin g  su rface  and above a l l ,  th e  proper 
f e r t i l i z i n g  program w i l l  have to bo c o rre la te d  w ith  the p roper w atering  progran 
as w ell as o th e r im portan t fu n c tio n s  in regard  to  mowing, to p -d re ss in g , preven
t in g  and e lim in a tin g  m atted co n d itio n  and thatched  la y e rs  in  the g reen , 
d is e a se  c o n tro l and o th e rs .

In  no way i3  the fo llow ing  program intended to take the p lace  of o ther 
im portan t maintenance fu n c tio n s , w ith  th e  p o ss ib le  excep tion  o f the c o n tro l of 
d o l la r s p o t  o r a t  le a s t  make the a tta c k s  of t h i s  d ise a se  le s s  in te n se . S o il 
samples should be taken of th e  g reen s , as a n a ly t ic a l  r e s u l t s  w il l  help d e te r 
mine i f  th e re  i s  any d e fic ie n c y  in  p la n t n u tr ie n t  elem ents w ith the excep tion  
o f n itro g e n .



92

Phosphoric acid  and po tash  are  im portant p la n t food n u t r ie n ts ,  and as 
c lip p in g s  a re  removed from th e  g reens and adequate supply of these  compounds 
should be in su red . However, as they a re  q u ite  s ta b le  in  th e  s o i l ,  th e i r  use 
i s  necessary  only  tw ice a y e a r , during the sp rin g  and f a l l .

I  know th a t  you a re  going to th in k  I am no t being  very c o n s is ta n t as po t
ash  w il l  be recommended in  th is  program, fo r  summer, under c e r ta in  c o n d itio n s .

The use of lim e must be taken in to  c o n s id e ra tio n . Greens should be te sted  
fo r  30i l  r e a c tio n  by dependable quick t e s t  and the use  of lime should be based 
on s o i l  r e a c tio n , expressed in  terms of pH. Recommended r a te s  of lime in  regai 
to  pH are  as fo llow s:

4 .0  to  4 .6  pH - - - - - - -  60 to  80 pounds per 1000 sq. f t .
4 .6  to  5 .0  pH - - - - - - -  40 to  60 pounds per 1000 sq. f t .
5.1 to 5 .5  pH - - - - - - -  20 to 40 pounds per 1000 so. f t .
5 .6  to  6 .0  pH - - - - - - -  10 to  20 pounds p e r 1000 sq . f t .
6.1 to  6 .5  pH - - - - - - -  0 to 10 pounds p e r  1000 sq . f t .

In reg io n s where lime i s  needed, make one a p p lic a tio n  each y e a r , p re fe ra b ly  in  
th e  l a t e  f a l l ,  use f in e ly  ground lim estone bu t apply dolom ite con ta in in g  not 
le s s  th an  20 to  30 per cen t magnesium, rep o rted  as magnesium oxide, whenever 
a v a ila b le  magnesium is  low (500 pounds per a c re , o r l e s s ,  by the  H e llig e - Truog Method).

Greens th a t  have ample a v a ila b le  lime a re  more d isea se  r e s i s t a n t ;  more 
able to w ith stand  drought and a re  le s s  su sc e p tib le  to sc a ld .

S l ig h t ly  a lk a l in e  s o i l s  a re  a l l  r ig h t  fo r 3ent g ra ss  and phosphoric acid  
i s  more re a d i ly  a v a ila b le  where th e  s o i l s  are  no t too a c id .

The use of Hydrated lim e in  p e rio d s  of sc a ld  is  recommended and is  used 
ir r e g a rd le s s  of pH. Some use i t  as a p re v e n ta tiv e  fo r  scald  and a lso  b e liev e  
th a t  i t  makes t u r f  more r e s i s t a n t  to d is e a se . But i t  should be used w ith  care  
and ex p erien ce , so t r y  i t  out on the n u rse ry  f i r s t  over a period  of tim e.
There a re  p o s s ib i l i t i e s  th a t  Hydrated lim e w il l  cause c h lo ro s is .

Potash i s  used a f t e r  pe rio d s of sc a ld , al30 to  make the g rass  more re 
s i s t a n t  to d is e a s e . In p e rio d s  of tro u b le  or hot humid w eather, care should 
be taken  w ith  a l l  chem ica ls, whether they a re  app lied  in  the morning o r l a te  
a fte rn o o n  i s  im portan t, a lso  time o f w ate ring .

L ast summer many of the greenkeepers were mowing in  the cool of the 
evening. A p ra c t ic e  th a t  we th in k  i s  o f very  l i t t l e  im portance, may tu rn  
green  o ff  in  hot humid w eather. E verything p o s s ib le  should be done to  develop deep h e a lth y  ro o ts .

Bent g ra ss  needs a uniform  ard continuous supply of n itro g en  ard a f e r t 
i l i z e r  program must fu rn ish  enough o f a l l  the n u t r ie n ts  needed by the g ra ss  
and they must be rep laced  w ith  enough leeway to take ca re  of leach ing  and 
f ix a t io n .  A balanced feeding of a r a t io  approxim ately  3-1-2 is  d e s i r a b le .  
N itrogen  i s  th e  key to good p u ttin g  g reen s . I t  g ives deep green  c o lo r ,  p la n t 
f o l ia g e ,  in c rea se s  t u r f  d e n s i ty , which h e lp s c o n tro l weeds. I t  promotes le a f -
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in eas in  3en t g ra sse s  and in flu en ce s  the amount and s e v e r i ty  of tu r f  d ise a se s . 
Organic n itro g e n  i s  h a s t fo r  Bent g ra ss  greens and is  a l l  r ig h t  fo r summer 
u se . T roubles th a t  have been a t t r ib u te d  to organic n itro g e n  have been in te n 
s i f i e d  by o th er fa c to r s  such as f e r t i l i z i n g  in to  a deep mat in  very hot humid 
w eather which may cause decay . F e r t i l i z e r  should probably  not have been 
ap p lied  a t a l l  and most c e r ta in ly ,  the matted co n d itio n  should not e x is t .  
Develop a t ig h t  t u r f ,  w ithou t mat or th a tc h  by rak in g , combing, b rush ing  and 
c o r re c t  mowing p r a c t ic e ,  along  w ith  p roper f e r t i l i z a t i o n .  Too l i t t l e  n itro g en  
causes stem iness and poor p u t t in g  su rfa c e .

The fo llow ing  p a r t  of my ta lk  on Bent g ra ss  greens is  p a r t  of the genera l 
in fo rm ation  used by 3ome greenkeepers in  Oklahoma and has not been r e -w r it te n .

A good to p -d re ss in g  is  one th a t  has enough p l a c t i c i t y  to hold to g e th e r 
a f t e r  w e tting  and d ry in g  n a tu ra l ly  but one th a t  w il l  re a d ily  crumble upon 
dropping or s t r ik in g  w ith a s t i c k .  This type of to p -d re ss in g  u s u a l ly  c o n s is ts  
o f sharp sand, such as co ncre te  sand or even a more coarse  sand, s o i l  and 
organic m a tte r, A good source of organic m a tte r , which should be 25$ to  30$ 
of the m ixture by volume, i s  a fib ro u s  reed and sedge p e a t . The use of manure 
is  not recommended, always have your f e r t i l i z i n g  program fo r greens under 
c o n tro l and i t  w i l l  not bo i f  you use manure. Top-dressing should never bo 
ap p lied  in to  a deop mat of g ra ss  as th is  may cause thatched  la y e rs  in  the 
green in te r f e r in g  w ith  the movement o f th e  s o i l  m oisture and in  many cases 
cau sin g  poor ro o t developm ent. Top-dressing is  no t recommended in  ho t humid 
w eather and i t  should co n ta in  c lay  as the c o lo d ia l c la y  p a r t ic le s  w il l  a id  in  
base exchange. Clay co n ten t should approxim ate 8 to 10 per cen t of the  mixtu re .

Ratos o f f e r t i l i z e r  applied  a re  h eav ie r in  th e  sp ring  ard f a l l  and 
decreased  and sometimes d isco n tin u ed  in  hot w eather a l l  to g e th e r. When the 
g ra ss  becomes too lush  or i s  growing too f a s t ,  r a te s  of f e r t i l i z e r  should be 
decreased  or f e r t i l i z i n g  d isco n tin u e d . F e r t i l i z in g  should not bo accomplished 
du rin g  hot humid w eather and i t  w il l  bo found n ecessary  to in c rease  or de
c re a se  r a te s  under c e r ta in  co n d itio n s .

Very l i g h t  r a te s  of Ammonium N itra te  or Ammonium Sulphate or Sodium 
N itra te  may be used e a r ly  in  th e  sp rin g  or du rin g  cool w eather in  the f a l l  to  
g ive  the  g ra ss  a boost i f  d e s ire d . These r a te s  should approxim ate the 
follow ing* Ammonium N itra te  f  to  1 pound per 1000 sq. f t . ,  Ammonium Sulphate 
3 /4  to  1 3 /4  pounds per 1000 sq . f t . ,  Sodium N itra te  1 to  2 pounds p e r 1000 
sq . f t . ,  one or two a p p lic a tio n s  should be s u f f ic ie n t  fo r  each, sp ring  and 
f a l l ,  i f  req u ired  a t  a l l .  There should be a t l e a s t  a ten  day period  between 
the a p p lic a tio n  of Ammonium S u lp hate , Ammonium N itra te  and Hydrated Lime.

Greens should never be mowed in  th e  morning when th ere  has been a heavy 
r a in  or an excess of m oisture du rin g  ho t w eather. I t  would be much b e t te r  to  
d e lay  mowing u n t i l  the cool of th e  evening. In any c ase , do not o v e r - f e r t i l i z  
in  hot and humid w eather or any o th er tim e.

In hot and very humid w eather i f  f e r t i l i z i n g  is  necessary  Ammonium Sul
phate may be used a t  th e  r a te  of 1 / 2  pound per 1000 3q. f t .  i f  Hydrated Lime 
has not boon u sed , o r Sodium N itra te  may be used where Hydrated lime has been 
a p p lie d . The r a t e  of a p p lic a tio n  of Sodium N itra te  should approxim ate l / 2
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pound p e r 1000 sq . f t .
Mur a te  of Potash may "be used o ccasio n a lly  throughout th e  summer and r a te s  

o f l / 2  pound p e r 1000 sq . f t .  should ho s u f f ic ie n t ,  Murate of Potash w il l  give 
body to  the g rass  and develop p la n t s t ru c tu re ,  so i t  i s  d e s ira b le  to use th i s  
m a te ria l to  make th e  g ra ss  more r e s i s t a n t  to  scald  and d is e a se . However,
Murate o f Potash and Hydrated Lime should not ho used as a c u r e - a l l  or as a 
panacea. They may he h e lp fu l in  overcoming scald  and o th e r d i f f i c u l t i e s ,  such 
as the use  of Hydrated lim e fo r  a lg a e . I t  i s  f a r  more im portant th a t  a good 
f le x ib le  w atering  program be e s ta b lish e d , one th a t  inhere the amount of w ater 
i s  reduced d u rin g  humid w eather as w ell as one th a t  w il l he lp  p reven t the over 
abundance of w ater a f t e r  sudden unexpected r a i n f a l l .  I t  is  be lieved  th a t  a 
w ell reg u la ted  program where the g ra ss  never becomes too lu sh , c o r re la te d  w ith 
a program p rev en tin g  a m atted co n d itio n  w il l  he lp  p reven t a l l  kinds o f tu r f  
tro u b le  in  th e  Southw est. Where g ra ss  is  allowed to s ta rv e  a f t e r  heavy sp rin g  
feed in g  and m atts a re  formed, a l l  kinds of tro u b le  may be expected .

The w r i te r  has observed th a t  where complete f e r t i l i z e r  has been app lied  
weekly a t  very  l i g h t  r a t e s ,  such a s , 2 pounds to a 6000 sqi a re  foo t green of a 
grade 6 -2-4  f e r t i l i z e r ,  good r e s u l t s  have been ob ta ined . N itrogen  may be 
from an organic  or in o rg an ic  source as d e s ire d . This i s  not a recommendation 
but can be used as a t e s t  t r i a l  fo r a more thorough und erstand ing  of f e r t i l i 
ze r r a t e s .  The above a re  summer r a te s  and in  no way may in te r f e re  w ith sp ring  and f a l l  a p p lic a t io n s .

I t  should be understood  th a t  any chem ical f e r t i l i s e r  and a g re a t many 
o th e r  chem icals such as A rsenate  of Lead, w i l l  severely damage Bent tu r f  during  
hot aid. humid w eather. I f  a p p lic a tio n s  a re  necessa ry , r a te s  should be m ater
i a l l y  reduced, such a s , i f  A rsenate  of Lead is  used 1/2 lb . per 1000 square 
fo o t is  f a r  s a fe r  than  1 lb .  per 1000 sq. f t .  or i t  would be b e t t e r  to use 
1/2 lb .  o r le s s  of M urate of Potash per 1000 sqi are fo o t. R ates of Ammonium 
Sulphate and Sodium N itra te  should be reduced to  1 / 2  lb ,  or even lo s s  per 1000 square fo o t .

I t  has been observed th a t  a p p lic a tio n s  of 1 / 2  lb .  of Sodium N itra te  w ith 
1 /4  lb .  Murate o f P o tash  have given sp lendid  r e s u l t s  where h eav ie r a p p lic a tio n s  
of these  m a te r ia ls  se v e re ly  damage the t u r f  during  ho t and humid w eather.

The most c r i t i c a l  time in  w atoring i s  a f t e r  a heavy r a in  in hot humid 
w eather. The g ra ss  i s  very apt to loose much of i t ’s ro o t system from high 
w ater ta b le  and p o s s ib ly  fung i working in  the s o i l .  The su rp lu s water g iv in g  
drowning e f f e c t  on tho ro o ts  and i f  the  g rass  does not loose  i t ’s ro o ts ,  
th e re  is  lack  of a e ra t io n  when th e  greens a re  in  a puddled c o n d itio n . Grass 
may take on th e  appearance of w il t  or even d ie  from the lack  of m oisture \nhen 
th e  tro u b le  has been caused from too much w a te r. Under th e se  co n d itio n s  and 
p e rio d s  of sca ld  and when ro o ts  have been l o s t ,  sev e ra l very l ig h t  w aterings 
p e r day should be re so r te d  to ,  being c a re fu l  not to  l e t  g ra v a tio n a l w ater 
e n te r  the s u b s o i l ,  f u r th e r  p reven tin g  i t s  d ra in a g e . Tho su rface  should bo 
kept m o ist, not w et, g ra ss  may th in  and in  e i th e r  c ase , su rface  s o i l  which is  
exposed to tho  sun w i l l  d ry  out r e a d ily . A pp lica tion s of Sulphate of Ammonium 
a t  a time l ik e  th i s  might cause a temporary to x ic i ty  in  the s o i l  which is  pro
bab ly  a lread y  aggravated  from organic ac id s due to th e  lack  of a e ra tio n . I t  
has boon observed th a t a m atted tu r f  and recen t use of chem icals may a lso
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aggravate  th i s  c o n d itio n .
A fte r th e  su rp lu s w ater has been allowed to d ra in  from the su bso il and 

where the tu r f  has th inned  and shows evidence of damage, i t  has been found 
th a t  l i g h t  a p p lic a tio n s  of Hydrated Lime, 1 lb . per 1000 sq . f t .  used two or 
th ree  tim es w il l  prevent a lgae  o r  scum. The a p p lic a tio n  of Hydrated Lime may 
be followed by very l i g h t  a p p lic a tio n s  of lu r a te  o f Potash l / 4  to 3 /4  pounds 
per 1000 sq. f t .  one or two a p p lic a tio n s  are  u s u a lly  s u f f ic ie n t .  V/hen the 
tu r f  d e f in i t e l y  shows signs of recovery , l ig h t  a p p lic a tio n s  of Sodium N itra te  
may h asten  recovery , r a te s  should approximate l / 2  to 1 pound per 1000 sq. f t .  
and should be spaced from 5 to 7 days a p a r t .  Great care  should be taken not 
to  over-feed  a t  th is  p e rio d .

In some a reas a f t e r  sca ld  in ju ry  and w ith or w ithout the  above trea tm en t, 
spo ts of yellow  tu r f  may be observed, th e  g rass  in  the a ffe c te d  a re a  is  usu
a l ly  very s o f t ,  weak, and in  many cases shows a tendency to  d ie .  Very l i ^ i t  
a p p lic a tio n s  of Ferrous Iron  may be found to r e l ie v e  th is  c o n d itio n . Rates of 
a p p lic a tio n s  should be l / 2  lb .  pe r 1000 sq. f t . ,  two to th ree  a p p lic a tio n s  shou] 
be s u f f ic ie n t .  R esu lts  u s u a l ly  can be determ ined in  a very sh o rt time or in  a 
one or two day p e r io d . In no case  should the a p p lic a tio n  of Iron  be overdone 
as i t  i s  known to he to x ic  to v e g e ta tio n  and in  some in s tan ces  is  used as a w eedicide.

This yellow ing  of the t u r f  or c h lo ro t ic  c o n d itio n , a t  a tim e when Iron  
should be more a v a ila b le  than u s u a l ,  bocauso of the lack  of a o ra tio n , and the 
form ation of organic a c id s , is  hard to und erstand . The phenomena is  probably 
caused by lo ss  of ro o ts ,  causing  th e  g ra s s  to  feed in  the  upper horizon of the 
s o i l  where th e  base elem ents a re  more s tro n g ly  co n so n tra ted , causing Iro n , 
Maganeso and Aluminum to be le s s  availab le»  The la c k  o f Iron seems to  cause 
th is  c h lo ro t ic  c o n d itio n  and u n le ss  c o rre c tiv e  measures are  taken immediately 
the g ra ss  w il l  u s u a l ly  d ie  or th e  period  of recovery  w il l  extend over many 
weeks. Test t r i a l s  on lim ite d  a reas a re  recommended b efo re  g en e ra l a p p lic a tio n  
i s  made. I ro n , Sodium N itra te , Ammonium S ulphate , Murato of P o tash , in  f a c t  
a l l  c o rro s iv e  m a te r ia ls  should bo w atorod-in  im m ediately a f t e r  t h e i r  a p p lic a t io n .

I f  i t  has not been n ecessary  to use Hydrated Lime and a f t e r  tho excessive 
m oisture has been allowed to  escape from the g reens and when the tu r f  shows 
signs of recovery , l i g h t  a p p lic a tio n s  of Ammonium Sulphate 1 / 2  lb . per 1000 
sq. f t .  accompanied w ith a p p lic a tio n s  o f Murate of P otash  1 /4  to 1 / 2  lb .  per 
1000 sq . f t .  have been known to h a s te n  recovery . In some cases sp ik in g  w il l  he lp  recovery  as i t  allow s a e ra tio n .

I t  would seem a t  t h i s  time th a t  we are  using  too many d i f f e r e n t  chem icals 
such as A rsenate of Lead, Pyrethrum  with soap, N icotine S u lphate , e t c . ,  fo r the 
c o n tro l of chinch-bug, sod webworm, cutworm, g ru b s , and o th e rs . I t  is  recom
mended th a t DDT 50$ w ettab le  powder be used as t r i a l  t e s t  a t  no t more th an  l /2  
lb .  p e r  1000 sq. f t .  or 10$ S ab ad illa  d u s t may be used for chinch-bugs a t  
100 lb s .  per acre  when u s in g  power d u stin g  equipment or i f  u s in g  hard d u s tin g  
equipment a t  s l ig h t ly  h eav ie r r a te s .
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BERMUDA GRASS GREENS
The advent of Bent g rass  greens in to  c e n t ra l- e a s te rn  Texas b rin g s  in 

c re a s in g  problems to  g o lf  courses w ith Bermuda g rass  g reen s , e sp e c ia lly  those 
clubs th a t  cannot go in to  a c o n s tru c tio n  program. The tendency w il l  be to  
expand the a re a  where Bent is  now growing to where i t  w il l  be in c re a s in g ly  
more d i f f i c u l t  fo r  the  specie to  su rv iv e , a t  l e a s t  u n t i l  th e  more d isea se  re 
s i s t a n t  s e le c t io n s  have been proven adap tab le  or more su ita b le  se le c tio n s  made.

To combat th i s  invasion  of Bent g rass  g reen s , th e  greenkeepers in  th is  
a rea  w il l  bo forced to  improve th e i r  Bormuda g re en s , fo r  the demand w il l  bo so 
g ro a t fo r  Bent th a t  th e  members w il l  i n s i s t  on them. Probably the th in g  th a t  
has hold the  development of Bermuda greens back more than anyth ing  is  th a t  
Bermuda g ra ss  i s  commonplace and th e  tendency to b e lie v e  th a t  i t  w il l  g e t 
along p r e t ty  w ell by i t s e l f .  This opin ion  hold tru e  in  a i r f i e l d  p la n tin g ,
"Oh, th i s  is  ju s t  Bormuda g ra s s , you could hang i t  on the fence a week and i t  
w il l  grow". This opinion should not p re v a il  any more hero than does the 
growing o f Bent in  New England, Washington, and Oregon.

The f i r s t  th in g  to remember i s ,  th a t  the ca re  o f Bermuda g rass  p u t tin g  
greens is  an every  day fu n c tio n  th a t  re q u ire s  c a re fu l advance p lann ing . By 
proper m aintenance b e a u tifu l  Bermuda greens may be had th a t  a re  comparable to 
Bent g rass  g reens b u t a re  more of a challenge  to  b rin g  to  p e r fe c tio n  than Bent.

Bermuda g ra ss  is  a ravenous feeder of n itro g e n . In most a reas the tend
ency has been to use a complete grade f e r t i l i z e r  high in phosphoric a c id , th is  
is  ju s t  th e  opp osite  to  what Bormuda re q u ire s . I t  i s  a good fe e d e r, in  o ther 
words, i t  can forage fo r  i t s e l f  because of i t s  ro o t development and does not 
re q u ire  as much phosphoric ac id  as does th e  n o rth e rn  g ra sse s . A ll g ra ss  
tends to  mature in  th e  summer and phosphoric acid  he lps to  h asten  m atu rity , 
making a stubby t u r f  and potash tends to s t i f f e n  th e  stems and le a f  s t ru c tu re .  
N itrogen  in c rea se s  v e g e ta tiv en e ss  and helps p reven t m a tu rity . To much n i t r o 
gen w il l  cause a weak wide le a f  p la n t and excessive  growth, in c rea s in g  the  
n e c e s s ity  fo r  to p -d re ss in g  and i f  to p -d re ss in g  con ta in s manure, th i s  w il l  only 
aggravate  the a lre a d y  e x is t in g  tro u b le . The b e t t e r  p ra c tic e  i s  to have th e  
growth of your g reens under c o n tro l and th i s  is  hard to  do if  to p -d re ss in g  
co n ta in s  la rg e  q u a n t i t ie s  of manure, as n itro g en  may be re lea se d  when you le a s t  expect i t .

The b e t to r  p lan  fo r summer feed in g  of Bormuda g ra ss  is  to use a n i t r o 
genous f e r t i l i z e r  a t  r a te s  th a t  w il l  keep the g ra ss  v e g e ta tiv e  b u t not to  the 
amount th a t  w il l  cause the  loaves to be c o a rse .

Organic sources of n itro g e n  a re  su ita b le  fo r  Bormuda g ra ss  g re en s , they  
do not co n ta in  enough phosphoric ac id  to make the  g ra ss  stubby or s t i f f  bu t 
only  enough to  supply the Bermuda w ith  th i s  elem ent. Ino rgan ics may be used 
bu t i f  Sulphate of Ammonia is  used over long perio d s of tim e, i t  w il l  tend to 
make the s o i l  a c id  and c o rre c tiv e  methods should bo taken .

When lime is  used i t  should be m oderately  as i t  is  in c lin e d  to  form Iron 
and Manganese in to  in so lu b le  forms.
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There a re  two ways to keep Bermuda greens and the one p re fe rre d  is  to 
f e r t i l i z e  du ring  th e  summer w ith a n itrogenous f e r t i l i z e r  a t  r a te s  req u ired  hy 
the p a r t ic u la r  s o i l ,  a t  l e a s t  every  two weeks« One course th a t  I know o f, to p - 
d ressed  very l i g h t l y  apply ing the m a te ria l w ith  a Boot A ll Purpose spreader 
every Monday morning. In th is  manner, the t u r f  was kept v e g e ta tiv e  aid tender 
and p u t t in g  was on the t ip s  of the b lades on ly . C u tting  h e ig h t was from 3 /l6  
to  1/4 in ch . There was a b so lu te ly  no g ra in  in  th ese  greens and the b lades 
were very  f in e .  The greens were mowed every day and the d i r e c t io n  o f mowing 
was changed f re q u e n tly . People v i s i t in g  th i s  course would ask what kind of 
g rass  was on th e  greens and always seemed su rp rised  when informed th a t  i t  was Bermuda g ra s s .

I am su re  th a t  a l l  g o lf  courses cannot to p -d ress  every week but most of 
them can f e r t i l i z e  f re q u e n tly  and by combing and b rush ing  c re a te  a f in e  t ig h t  
t u r f ,  i t  may bo found p o ss ib le  to  c u t down on the  q u a n tity  and frequency of 
to p -d re ss in g  needed. L ight to p -d re ss in g  ap p lied  m echanically is  not the  
ted io u s ta s k  th a t  one would suppose. I am sure th a t  most g o lf  courses could 
to p -d re ss  every two or th ree  weeks.

The o th e r method of keeping Bermuda g ra ss  i s ,  to  f e r t i l i z e  re g u la r ly  but 
to p -d re ss  in fre q u e n tly . This u s u a l ly  c re a te s  a dense mat and although the 
greens may have a b e a u tifu l  appearance when kept w ell f e r t i l i z e d ,  the tu r f  
w il l  s c u ff  up around the cup d u rin g  heavy p lay , which of course is  o b jec tio n 
ab le  to  the p la y e rs . I t  i s  very im portant to mow Bermuda greens d a i ly .

On the l a t t e r  g reen s , the e s tab lishm en t of w in ter greens i s  a d i f f i c u l t  
ta sk  because o f th e  dense mat which must bo removed to allow  anchorage fo r  the  
young se e d lin g s , o r largo  q u a n t i t i e s  of to p -d re ss in g  w il l  be needed. Probably 
the to ta l  amount o f to p -d re ss in g  used du rin g  th e  y ear on th e  f re q u e n tly  top- 
d ressed  greens i s  very  l i t t l e  more than used on th e  in fre q u e n tly  but heav ily  to p -d ressed  greens when i t  i s  accom plished.

In the f i r s t  method, Bye g ra ss  is  e s ta b lish e d  very  e a s i ly  in  the f a l l .  
Bates o f n itro g en  a re  decreased  and f in a l ly  d isco n tinued  sometime before  
seed ing . Bermuda, g ra s s  i s  allowed to grow for a two or th ree  day p e rio d , th is  
is  done to form an anchorage sOj as the g rass  w il l  hold the to p -d re ss in g  in  
p la c e . Only a l ig h t  in e r t  to p -d re ss in g  i s  necessary  because the greens have been kept to p -d re ssed  a l l  summer.

P r io r  to  to p -d re ss in g  10 pounds of Superphosphate and 4 to 6 pounds of 
Murate of P otash  a re  used and w atered—in  w e ll. Greens a re  th en  seeded in  four 
d i r e c t io n s  and. l i g h t l y  covered w ith to p -d re ss in g . Greens a re  then kept mowed 
but pans are  removed from the  mowers to preven t p ick in g  up seed . A fte r seeding 
greens should be kept moist a t  a l l  tim es b u t not w et, th is  may req u ire  sev e ra l 
l i g h t  w a te rings p e r day. I t  i s  d e s ira b le  to  w ater by hand, holding the  hose 
p e rp e n d ic u la r ly , u s in g  a f in e  sp ray , to  prevent washing the seed .

N itrogen  i s  not used a t  th e  tim e o f seeding Bye g ra ss  to  d iscourage  dam
pening o f f  or pythium. A fte r  two or th re e  weeks mowers a re  g rad u a lly  lowered 
ard f e r t i l i z i n g  i s  con tinued , u s in g  n itro g e n  on ly . M ilo rgan ite  is  a good 
source of n itro g e n  a t  t h i s  time as i t  w il l  not damage young se e d lin g s . F e r t i 
l i z in g  i s  continued through th e  w in ter except du rin g  periods of cold w eather, 
a t  very  much reduced r a te s  than  a re  used in  the summer. W inter greens are
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never to p -d re sse d .
R ates o f seeding  w il l  depend a g re a t d e a l on th e  frequency of f e r t i l i z i n g  

th a t  i s  a n t ic ip a te d  du ring  the w in te r. There is  no tru e r  p u ttin g  su rface  than 
a good Rye g reen . R esort courses lik e  P in eh u rs t and Agusta N ational use up to  
100 pounds of Rye g ra ss  seed per 1000 sqi are  f e e t .  I have seen good tu r f  
where around 30 pounds of Rye was used . There is  no p a r t ic u la r  advantage in  
seeding too l i g h t  or too heavy. I f  greens a re  seeded a t  too l ig h t  a r a te  the 
g ra ss  w il l  s to o l ,  causing  a rough green and th is  type of g rass  has a tendency 
to  s ta y  on lo nger in  th e  sp rin g  than  the f in e r  tex tu red  Rye.

In the sp rin g  when Bermuda g ra ss  s t a r t s  a c tiv e  growth and the tem porary 
w in te r g ra ss  "begins to weaken duo to  hot weather and i t  w il l  not ho very long 
b e fo re  i t  passes out of the p ic tu ro , i t  i s  a good idea to get r id  of i t .  In 
o ther words, i t  i s  w oll to sh o rten  th e  t r a n s i t io n  p eriod  and go t the Bermuda 
g ra ss  hack in to  th e  p ic tu re  as ra p id ly  as p o s s ib le . However, in  the southern  
p a r t  of the Bermuda g ra ss  a re a , some d e s ire  to a llow  the Rye g ra ss  to d i s 
appear slow ly as th e  Bermuda g rass  g ra d u a lly  takes over.

There a re  se v e ra l ways to  encourage d e p a rtu re  of the Rye g ra s s . One is  
to w ithhold w ater fo r a sev e ra l day p e rio d , th en  app ly  a re a d ily  a v a ila b le  
n itrogenous f e r t i l i z e r  l ik e  Ammonium Sulphate, i t  should bo applied  up to 15 
pounds per 1000 square f e e t ,  then w ater generously . Rye u s u a l ly  goes out very 
soon under th i s  trea tm en t as i t  becomes very succu len t and tender and the qu i
ck ly  a v a ila b le  f e r t i l i z e r  s tim u la te s  the Bermuda g ra s s , which is  needed.

Second method is  tc apply  15 pounds of Ammonium Sulphate per 1000 square 
f e e t  when th e re  i s  dew on th e  Rye g ra ss , do not w ater for severa l days. The 
Ammonium S ulphate  w il l  s e v e re ly  in ju re  th e  Rye g ra ss  and when w atering  is  
s ta r te d  ag a in , what Rye is  l e f t  w il l  become very succulen t and d isappear q u ick ly .

The th ird  method is  to a c tu a l ly  k i l l  the Rye g rass  by a p p lic a tio n s  o f 
Sodium A rse n ite , i t  may bo sprayed on or used d ry .

I t  i s  not good p o lic y  to seed Bermuda g ra ss  in to  h e av ily  matted Rye 
g ra s s , fo r  some unknown reason , i t  e i th e r  does not germ inate or i t  germ inates 
and is  smothered o u t. A fte r  g re a te r  p a r t of Rye has d isap peared , which should 
be soon in  any of th e  th roe  methods, greens are f e r t i l i z e d  using  10 pounds of 
Superphosphate, 4 to  6 pounds of Murato of Potash and a to ta l  of 3 to  4 pounds
o f n itro g e n  p e r 1000 square fo o t. This would include the Ammonium Sulphate
app lied  fo r  e ra d ic a tin g  Rye g ra s s . The f e r t i l i z e r  i s  w a te ro d -in , a l ig h t  to p -
d re ss in g  i s  ap p lied , g reen s  should then  be spiked and seeded w ith h u lled
Bermuda g ra ss  seed . Rate of seeding should depend upon the amount o f e x is t in g  
Bermuda g rass  on th e  g re en s , from 1 to  4 pounds per 1000 square fo o t.  Seed 
should bo covered l i g h t l y  w ith  to p -d re ss in g  and should bo kept m oist, not wet, 
a t  a l l  tim es. The Bermuda should become e s ta b lish e d  very ra p id ly  and m ainten
ance p ra c t ic e  recommended fo r  Bermuda greens should bo follow ed.

S e le c tio n s  of f in e  bladod u p rig h t growing Bermuda a re  d e s ira b le , perhaps 
they w il l  bo a v a ila b le  in  a sh o rt time bu t most every g o lf  course  has s t r a in s  
in  th o ir  g reens th a t  should bo propagated .
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QUESTIONS AND ANSWERS
Q. How much Rye g ra ss  soed d id  you say to soed per 1000 square fe e t?
A. I d id n 't  say, I said  th a t some of th e  g o l f  courses l ik e  to use up to 100 

pounds per thousand fe e t  and I have seen good Rye greens seeded as low as 
30 pounds p e r 1000 square f e e t  hut th e  frequency which you a n t ic ip a te  on 
f e r t i l i z i n g  the  Bye greens has a g re a t deal to  do w ith  how much seed you 
should p la n t ,

Q, Is  i t  p o ss ib le  to  have good Bermuda g rass greens?
A, Yes, I f  the t u r f  is  f e r t i l i z e d  fre q u e n tly , to p -d ressed  fre q u e n tly  and

mowed every day you can have very s u ita b le  Bermuda g ra ss  greens, I th in k  
w ith  the advent of Bent in to  Texas you should have improved Bermuda g rass 
s t r a in s ,

Q. Is  i t  necessary  to cover seed w ith to p -d re ss in g ?
A, I th in k  i t  has i t s  advantages bu t i t  i s  o p tio n a l. Apply a l i g h t  to p 

d re s s in g , sp ike  i f  you d e s i r e ,  seed, then ano th er l ig h t  to p -d re ss in g  ard i f  
you want to  sp ike aga in  i t  is  p e r fe c t ly  a l l  r ig h t ,  I might say th a t  to p -  
d re s s in g  ap p lied  m echanically  i s  much e a s ie r  than app lied  o therw ise ,

Q, What a re  th e  r a te s  of f e r t i l i z e r  fo r  Rye and Bermuda g ra ss  greens using  
M ilo rg an ite  or o th e r f e r t i l i z e r ?

A, On Rye? About th e  same r a te  th a t you should u se  on Bent during  th e  summer, 
th a t  i s ,  around 4 pounds of M ilo rgan ite  per 1000 square fe e t  every two 
weeks or 4 pounds a week, accord ing  to  your p a r t ic u la r  s o i l ,  ju s t  enough 
to keep the Rye agg ressiv e  and g reen , comparing i t  w ith Sodium N itra te  
about one pound p e r thousand square foo t every two weeks ard one to  th re e  
pounds every th ree  weeks should be adequate. You do not want to  over 
f e r t i l i z e  the  Rye but i t  should bo f e r t i l i z e d  f re q u e n tly . Rates on 
Bermuda g rass  a rc  ra th e r  hard to  g ive because a lo t  depends on the p a r t 
ic u la r  s o i l ,  whether i t  i s  sandy or heavy s o i l  and how much manure compost 
ha3 been used  on i t  p re v io u s ly . You should know when th e  g reens a re  too 
lu sh  and th e  b lad es  a re  too  wide and growing too  ra p id ly , a l l  you want to 
do is  keep an agg ressiv e  even growth the  year round and th e  Rye the same 
way0 Very, very  l ig h t  r a te s  on Rye because Rye does not ta k e  very much 
f e r t i l i z e r  to  keep i t  coming,

Q, Are heavy r a te s  of f e r t i l i z e r  on Rye g ra ss  used to go t r id  of i t  and 
d o e s n 't  f e r t i l i z a t i o n  change th e  len g th  of l i f e  of Rye g rass?

A, Well th a t i s  th e  o b jec t in  the sp rin g  of cou rse , of u s irg  th ose  heavy
r a te s  of f e r t i l i z e r  on th e  Rye, to ge t i t  very su cc u le n t, w hether i t  would 
tend to cause i t  to change the cycle  of i t s  l i f e  I do not know, I do not 
th in k  i t  would, heavy r a te s  of f e r t i l i z e r  used a t  any o ther time of year 
would ju s t  make the  g rass  grow ra p id ly , make i t  s o f t  and lu sh , th e re fo re , 
might cause tro u b le ,

Q, Would you f e r t i l i s e  Rye g ra ss  greens during  th e  w in ter?
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A. That i s  r i g h t ,  about every  two weeks except in  co ld  w eather, of course , 
then th e re  i s  no need of f e r t i l i z i n g .  I f  you use a l ig h t  a p p lic a tio n  
every  two weeks I  th in k  you w il l  have very s a t i s f a c to ry  Bye g rass  g reens.
While we a re  ta lk in g  about Rye g reens, th ere  i s  no b e t to r  p u ttin g  su rface  
than  Rye. I th in k  a good %o green i3 b e t te r  than  Bent g reen s ,

Q, Can we go t cop ies of the f e r t i l i z i n g  program?
A, Well as I s a id , t h i s  wasn’t  re w rit te n , i t  i s  g en e ra l in fo rm ation .
Q. What is  the most froquont cause fo r the lo s s  of Bent t u r f  o th er than  

d ise a se ?
A. Inadequate d ra in ag e  aid. improper w atering , I might say th a t we have had 

C h lo rosis  and wo have i t  fre q u en tly  in  perio d s fo llow ing  scald  an l when 
ro o ts  a re  l o s t .  J u s t  why, I do not know, because a c tu a l ly  th ere  should 
be more Iro n  a v a ila b le  a t  th is  time when greens are in  a puddled co n d itio n . 
I th in k  the cause of the C hlorosis i s ,  in  t h i s  c ase , caused by the lows 
of ro o ts ,  they  a re  food irg  in  the upper horizon  whore the base elem ents 
a re  more c o n c en tra ted , and tho g ra ss  is  unable to  o b ta in  s u f f ic ie n t  Iro n .
In New England C h lo ro s is  has become qu ite  a problem on V elvet B ent. They 
have been ab le  to overcome i t  by spraying one or two pounds of Iro n  
Sulphate per 5000 to 6000 square f e e t ,  i t  i s  not w a te red -in  but absorbed 
through the l e a f  of the  p la n t .  S everal l i g h t  w aterings per day should be  
re so r te d  to a f t e r  p e rio d s  of sca ld .
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McNutt, R obert B ., Houston, Texas, Greciilcecper, C ity  of Houston, 517 B ird sa ll 
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S h e lto n , Wm. F . ,  M arlin , Texas, Mgr. and P ro .,  M arlin  C. Club, Box 89 
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S u lphur, Box 1011
W alker, A. H ., C ollege S ta t io n , T ex ., A s s t . ,  P a s tu re  Spec-Range, Ext. S er. 
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