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FOREWORD

I would lik e  to  express my a p p rec ia tio n  to  a l l  th ose  who 

had any part on the program of The F ir s t  Southwest Turf Conference# 

S p e c ia l r e c o g n itio n  i s  g iven  to  the s e c t io n  chairmen, Dr# Ide 

P. T r o tte r , Dr# E. B# R eynolds, Dr. J. E* Aaams,.and Dean H,W# Barlow  

fo r  th e  e x c e lle n t  way in  which th ey  kept the program moving, and 

Dean C. N* Shepards on fo r  a c tin g  as toastm aster  at th e  banquet« 

R ecogn ition  i s  a lso  g iven  to  those men in  p riv a te  b u sin ess  

who aided in  arranging , su pp orting , and d evelop ing The F ir s t  Turf 

C onference#

I tr u s t  th e  Inform ation contained  in  th is  report w i l l  be of 

value in  d evelop ing  b e t te r  Turf fo r  the Southwest#

R# C# P o tts  
Program Chairman
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NEED FOR A TURF PROGRAM IN THE SOUTHWEST

EV Bf H ouston, D irec to r  of Parks 
D allas Park S erv ice  

D allas f Texas

The p resen ce o f so many here a t  the opening m eeting tod ay  is  con­
c lu s iv e  ev idence of the f a c t  th a t the need fo r  my ta lk  is  unnecessary.
I t  is  in sp ir in g  to  a l l  o f us here to know th a t so many have been able  
to  a tten d  th is  f i r s t  m eetin g , but s in c e  I did prepare a few remarks on 
my a ssig n ed  s u b je c t ,  "The Need For a Turf Program in  the Southw est", I 
w i l l  proceed to  d e liv e r  than to you*

In th is  business w ith  which we are connected I b e lie v e  i t  would be 
of in t e r e s t  to  b r ie f ly  review  i t s  h is to r y .  W ithin the memory o f most 
of u s ,  n ea r ly  a l l  the g o lf  courses in  Texas have been b u i l t  and put in to  
o p era tio n . .There are d o u b tless  sane exceptions but I b e l ie v e  most o f  th e  
g o lf  courses have been b u i l t  in  the l i f e  span of most o f u s . I t  was in  
th e e a r ly  tw en ties  th a t most o  ̂ th e  m unicipal and p u b lic  lin k s  courses 
came in to  b e in g . When th o se  f i r s t  courses were b u i l t  most o f them 
s ta r te d  w ith  n ine ho les , sand g reen s. I t  w asn’t  u n t i l  the middle twen­
t i e s  th a t we began t o  charge those greens over from sand to  g ra ss . The 
p layers were so glad to  p la y  on grass in stea d  o f sand th a t demands on 
th e  q u a lity  o  ̂ th e  p lay in g  su rfaces were not e x a c t in g . The fa c t  th a t  
th ey  could  p la y  on grass on the p u b lic  link s m s  s a t i s f y in g .  Then we 
continued  in to  the e a r ly  t h ir t i e s  - th e  d ep ression  y e a r s , and p layers  
were w il l in g  to a ccep t what the co n d itio n s  then  would a llo w .

The subsequent war years brought ser io u s  problems in  g o lf  course  
op era tion  which made i t  extrem ely  d i f f i c u l t  to  m aintain  a high standard  
of tu r f  m aintenance. But s in c e  -the war p lay  on m o st‘m unicipal and 
p u b lic  g o lf  courses is  th e  g r e a te s t  ever  exp er ien ced . I su sp ec t p lay  on 
most p ublic  lin k  courses alm ost doubled during th e  la s t  season  over the 
preceding se a so n , and in  many cases th e  green fe e s  have been in creased .
So we can e x p e c t , as I s e e  i t ,  th e  p la y er  to i n s i s t  upon a h igher  
standard of m aintenance on the m unicipal and p u b lic  g o lf  l in k s .  No 
doubt th is  w i l l  a ls o  app ly  to  the p r iv a te  country club co u rses .

So in  th is  b u siness o f op eratin g  g o l f  co u rses , we must meet th ese  
new c o n d it io n s . I don’t  know of any way whereby we may b e tte r  prepare 
ou rse lv es  in  the s o lu t io n  of tu r f  problems than by m eeting to g e th er  as 
we are h ere .

A g rea t d e a l ,  of c o u rse , has been published in  p e r io d ic a ls  and 
books on Turf and Turf C ulture. In th e  North and N ortheast where the 
c i t i e s  are c lo s e r  to g eth er  th e  tu r f  men can get togeth er freq u en tly  
w ith ou t tr a v e lin g  e x c e s s iv e  d ista n ces  and t h is  i s n ’t  an uncommon th ing  
w ith  them. This published  m a te r ia l, I am sure most o f  you w i l l  a g r e e ,  
d ea ls  w ith  co n d itio n s in  othér s e c t io n s  o f the country and it  does not 
apply to  our c o n d it io n s . S o , as I see  i t ,  on ly  through a course of th is  
kind can we b eg in  to  assem ble m ateria l on tu r f c u ltu re  s u ita b le  for  
p u b lic a t io n .

Then I su sp e c t most o f  our a t te n t io n  has been g iven  t o  the grass on 
the greens and te e s  o f g o lf  co u rses . Our own exp erien ce in  D allas has



g iven  us very  l i t t l e  tim e to  devote to  the work "that we f e e l  should have 
been done on the fa irw a y s. With in creased  p lay  and wi th the h i^ ie r  
green f e e s ,  I b e lie v e  th a t  the p u b lic  is  going to  in s i s t  th a t we provide  
b e tte r  fairw ays*

We have the q u estio n  of weeds and weed c o n tr o l. A great deal of 
m a ter ia l is  published  and w r it te n  about the use of chem ical co n tr o l. 
Probably a l l  o f  us have tr ie d  them to  some e x te n t . From, our own ex­
p erien ce  we donft  f e e l  th a t  they are the answer y e t .  Is th is  because 
we are  not u sin g  th e  r ig h t  chem icals?  Are we not applying them 
p rop erly . We should l ik e  to  learn  more on th is  s u b je c t ,  and I f e e l  
th a t we can through a course of th is  k ind.

I t  seems th a t  in  recen t years one p est a f t e r  another lias bothered  
u s . I f  i t  i s n rt  c lo v e r , i t ’s nutgrass , or i t ’s crow fo o t  g r a s s , or i t fs 
da l l i s  g r a s s , or what n o t ,  each of which we would l ik e  t o  learn  more 
about the co n tro l o f .  Then are we tak ing advantage of a l l  the grasses  
th a t  are a v a ila b le .  Most of us in  th e  Central p art o f th e  s t a t e  have 
stu ck  p r e tty  w e ll  w ith  our Bermuda. Is th a t th e  on ly  grass?  Is there  
another grass th a t we could u se , and do b e tte r  w ith? I th ink  through 
m eetings o f  th is  kind we can u lt im a te ly  g e t  the answer to  th a t q uestion?

Then another phase of grass growing is  on the public parks and 
playgrounds. The e n t ir e  ph ilosophy in  the use o f  th e  p u b lic  park has 
changed w ith in  ih e  l i f e  span o f most o f  u s . Most o f the gra ssy  areas 
in  our parks today are not j u s t  th in g s to  look a t .  They are p laces  
th a t we use and u n less we have the r ig h t  tu r f  and proper maintenance 
to  make th e se  grassy areas v* u sab le  we are s a c r i f i c in g  th e  beauty  and 
the u t i l i t y  o f  such a r e a s . A l l  over the country we are  ex p erien cin g  
in creased  usage on m unicipal parks. I am th in k in g  o f a b a se b a ll  
diamond in  my own c i t y  w ith  sodded in f ie ld  on w hich we a re  exp ectin g  
to  carry a schedu le o f up to tw elve games a week. Bermuda grass or 
any other grass th a t  we know of c a m o t stand up under a load l ik e  
th a t .  The same th in g  a p p lie s  to  fo o tb a ll  f i e l d s .  We expected one 
p a r tic u la r  f i e l d  to  carry a schedu le of f i f t e e n  games in  n f i f t e e n  day 
p er io d . These requirem ents demand th e a p p lic a t io n  of s c i e n t i f i c  
methods to  a ssu re  s a t is f a c t o r y  t u r f s .

A nother co n sid era tio n  of our playgrounds and park areas under shady 
areas is  the need of more s u ita b le  cover crops to  u se . P icn ic  areas 
under shade tr e e s  wear out very q u ick ly . So fa r  as our experience i s  
concerned we don!t  y et have e ith e r  th e  proper grass or th e  proper 
c u lt iv a t io n  methods to  a ssu re  a stand o f grass under th is  u sage. Pos­
s ib ly  grass is  not the answer. Maybe th ere is some other cover crop 
th a t  w i l l  u lt im a te ly  be th e  s o lu t io n  but through a m eeting of th is  
kind I th in k  th a t u lt im a te ly  we may f in d  th e  answer.

There are other advantages in  a d d itio n  to  the knowledge which we 
can ga in  from ju st  a tten d in g  th e  m eetin gs. I would lik e  to know you 
and th e men from your o rgan iza tion  b e t te r . I t fs a long d is ta n ce  from 
D allas to  Lubbock or A m a rillo , or to  Houston, or to  San A nton io . I t ’s 
not p o s s ib le  fo r  us to  run down and ta lk  w ith  you when we run into  a 
problem on which we donft  have the answer. I t ’s d i f f i c u l t  fo r  you to  
do th e  same th in g . This meeting sh ou ld  enable us to  become b e t te r



acquainted  p erso n a lly  and thereby  f a c i l i t a t e  the exchange of h e lp fu l in ­
form ation  through correspondence on mutual problem s.

Now then  in  a m eeting o f ih is  kind I f e e l  l ik e  we might have had 
experience w ith  some p a r tic u la r  kind o f machinery or some new develop ­
ment which you may n ot have had. You lik e w ise  may have used some 
machinery or equipment th a t  we haven’t  had. Exchange o f  such informa­
t io n  can be p r o f ita b le  # I th in k  i f  th e se  m eetings should became annual 
a f fa ir s  no doubt the equipment people w i l l  have an in te r e s t  in  d i s ­
p la y in g  t h e ir  machinery to us# Dem onstrations a t  a cen tra l po in t could  
be done. There are o b v io u sly  lim ita t io n s  on "the e x te n t  to  which -they 
can dem onstrate to  us in d iv id u a lly .

I ’ve ta lk ed  e n t ir e ly  of gp I f  courses and playgrounds , parks and 
a t h le t i c  f i e l d s .  I fm not sure 'whether th ere a re  any a ir p o r t  people  
here but in  ta lk in g  w ith  our lo c a l  a ir p o r t men I learn  ih a t th ey  have 
th e ir  tu r f  problems too# Of course th e ir  chiOf problem is  g e t t in g  on 
th e ir  grass a r e a s , working them q u ick ly  and g e t t in g  out o f the way# I f  
a grass could be developed th a t would not req u ire  such frequent mowing, 
we can a p p rec ia te  how much t h e ir  problem would be minimized#

The cem etery tu r f  problems are perhaps n ot too  d if fe r e n t  to  th ose  
encountered in the op eration  of parks and playgrounds and consequently  
th ose  engaged in  cem etery work sh ou ld  fin d  much of mutual in te r e s t  in  
d isc u ss io n s  w ith  th o se  in  park and g o lf  course operation#

In c lo s in g  I should l ik e  to  express my a p p rec ia tio n  to  each of you 
gentlem en in  resp o n sib le  charge here a t  th e  C ollege Center and to  th o se  
other se v e r a l in d iv id u a ls  who worked so u n t ir in g ly  in  b rin g in g  about 
th is  f i r s t  m eeting. We are su re i t  w i l l  be p r o f ita b le  to  us and we 
hope th is  may become an an n ually  recurring  conference w ith  u n lim ited  
p o s s i b i l i t i e s  to  a l l  o f u s .

QUESTIONS AND ANSWERS

Q. Whether in  cen tra l Texas you have any s o lu t io n  to  the s u c c e s s fu l  
growth of grass under shade tr e e s?

A. Vie do n ot have the answer to  it#  We may have the pa. r t i a l  answer#
I have in  mind s e v e r a l areas where we have shade tr e e s  very  c lo s e ly
spaced -  most o f them a r e  deciduous# Because o f  many years usage the
ground is  bad ly  packed# In a number of cases we have removed th e  bad
t r e e s ,  trimmed up perhaps ra th er  s e v e r e ly  the limbs on -the remaining 
tree s  (p a r t ic u la r ly  the lower lim b s) , c u lt iv a te d  the s o i l ,  in  some 
cases by the use of the t i l l e r ,  some cases by the u se  of l ig h t  charges 
of dynamite# Then during th e  f a l l  the areas have been seeded  w ith  rye 
grass# In th is  way we get s ix  to  seven  months o f  ground cover m ateria l 
when the lea v es  are o f f  the tr e e s  and up u n t i l  th e  tim e th a t th e  rye 
grass d ies#  With s a t is f a c t o r y  r a in f a l l  th is  works very  s a t i s f a c t o r i l y .  
W hile other v e g e ta t io n  is  dead we do have a p r e tty  green area under 
th o se  t r e e s .  We haven’t  had su ccess w ith  Bermuda or S t .  A ugustine in  
th o se  areas where th ey  a re  h e a v ily  used and badly worn during the  
summer months#



Luther G. Jon es, P ro fe sso r  o f Agronomy 
A, & M. C ollege of Texas

I worked under the chairman, Dr, T r o tte r , a t  the tim e t o  w hich he 
r e fe r s ;  when he was lo n g -h a ire d . During th a t  period  he tad a g rea t  
system  as some of you remember. When a paper a rr iv ed  for the g en era l 
good o f the department he would read i t  f i r s t ,  s ig n  h is  name to  i t ,  
and pass i t  around. I t  was sa id  th a t the menbers o f  th e  s t a f f  became 
so  w e ll- tr a in e d  in  s ig n in g  -their names to various papers th a t when th ey  
saw even a p ie c e  of scrap  paper on the f lo o r  or in th e  w aste basket th ey  
would a u to m a tic a lly  p ick  i t  up and s ig n  i t .  Thus you can s e e  what an  
e f f i c i e n t  chairman you have th is  a ftern o o n . I ’ l l  s ig n  my name to what­
ever  is  sa id  or w r it te n .

In rev iew in g  "Timely Turf T op ics", I n o ticed  some o f the procedures 
th a t  were emphasized by th e  experim ental workers of the a s s o c ia t io n .
They were te x tu r e ,  c o n s is te n o e , and s tr u c tu r e , which profoundly a f f e o t  
in te r n a l drainage; so  I decided  to  d iscu ss t h is  a sp ec t o f s o i l s  w ith th e  
group on t h is  oco a sio n .

The su b je c t  of drainage is  probably of fa r  more importance than  we 
have g iven  i t  h ith erto *  There is an old sa y in g  th a t i f  a p erson  g e ts  
s ic k  th ey  go to a dootor and g e t  som ething in  a b o t t l e .  There’s a ls o  
been an idea th a t i f  you had som ething wrong w ith  your s o i l  you could  
send i t  to  a. chem ist and he would cu re the tro u b le  w ith  a chem ical. 
T hat's f i n e ,  in imny c a s e s .  You w i l l  n o tic e  th a t I have l i s t e d  some o f  
your chem ical c h a r a c te r is t ic s  o f s o i l s  and some o f  the th ings th a t  might 
be done to  augment them. But in  a d d it io n  to  th a t  you have to  a tte n d  to  
the p h y sica l needs and d e f ic ie n c ie s  o f  your s o i l .  The f i r s t  and fo r e ­
most of th ese  is  s o i l  t e x tu r e . In stead  of going in to  a lengthy d is ­
cu ssio n  o f the d a  s s i f i c a t l o n  o f the s o i l s  o f the Southw est, we w i l l  
d iscu ss  the tex tu res  o f the Southw est.

I n o t ic e  th a t here we have r e p r e se n ta tiv e s  of f i v e  s t a t e s ,  -the 
s o i l s  o f  which we w a ll  show by groups. We w i l l  con ten t oufrselves by 
look in g  o n ly  to  th e  p h y sica l c h a r a c te r is t ic s  some o f w hich you can 
determ ine by tak in g  the s o i l  sample between your thumb and your fo r e ­
f in g e r .  Now observe the chart which Mr. Warner is h o ld in g . We gener­
a l l y  c a l l  th e  green area th e  sandy s o i l s  a r e a . I t  i s  l i s t e d  as th e  red 
and y e llo w  podzol r e g io n . Those s o i l s  are g e n e r a lly  acid  in r e a c t io n ,  
sandy in  te x tu r e  of th e  su r fa c e  s o i l ,  and c la y  in s u b s o i l .  Due to c la y  
s u b s o il  th e y  are im p er fe c tly  drained  u n less  you a tten d  to  them p ro p er ly , 
and they  are  g e n e r a lly  poor and u n produ ctive . T heir n u tr ien ts  have been  
leached  and taken away e i th e r  by ero s io n  or leach in g .

Next comes the p r a ir ie s .  In th is  area you have s o i l s  of a c la y  
nature th a t  are g e n e r a lly  even more impervious in -their su b so il than  
th e sandy s o i l s  o f  the red p o d zo ls . And as a r u le  they are formed 
under e c o lo g ic a l  p r a ir ie  con d ition s o f p r a ir ie  grass or sh o r t g r a ss , 
in  o ther w ords, from your b lu e  stem s, and th ey  are much r ic h e r  -than



t h e ir  sandy neighbors» However th ey  requ ire a great d ea l more care in 
order to  keep them open than do th e  sa n d s.

Coming over in to  the W estern s id e  you have a l l  th e  v a r ia tio n s  th a t  
you f in d  in  th e  E ast but m oisture is  suoh a l im it in g  fa c to r  th a t  you 
g e n e r a lly  lo s e  s ig h t  o f  both the chem ical and p h y sica l c h a r a c te r is t ic s  
in  try in g  to  add and hold m oisture fo r  the cro p . As a r e s u lt  we fr e q ­
u e n t ly  have tro u b les  d ev elop in g  which we hadn’t  a n t ic ip a te d  and which 
are due to th e  e x c e s s iv e  a p p lic a t io n  of w ater and the development o f  
some s a l t  in  c e r ta in  cases and le a ch in g  of th ose  s a l t s  in  o th ers which 
r e s u lt s  in  a damaging p h y s ic a l c o n d it io n . So in  a l l  th ree  types o f  
th e  s o i l  areas we have to  watch th e p h y sica l s id e  of the tu r f  bed . And 
as the l a s t  is su e  o f "Timely Turf Topics" s t a t e d ,  th e  p h y sica l c la r a o -  
t e r i s t i c s  involved  in g e t t in g  your s o i l  more porous, and in  g e t t in g  the 
w ater to  p en etra te  through i t ,  becomes one of our dominant problem s, 
and of such g rea t importance th a t  we can devote th e  balance o f our f i f ­
teen  m inutes to  i t s  d is c u s s io n .

We’ l l  take tex tu re  ns th e  f i r s t  to p ic .  Texture means th e  s i z e  o f  
th e  average s o i l  p a r t ic le s  which you a r e  co n s id er in g . S tr u c tu r e , we 
have i t  on th is  c h a r t , means th e  arrangem m t of th o se  p a r t ic l e s .  Con­
s i s t e n c e ,  which is  th e  th ir d  f a c t o r ,  is  roughly the f e e l .  I t  is th e  
r e la t iv e  mutual a t tr a c t io n  of the p a r t ic le s  in  th e  w h o le , s o i l  mass, or 
th e ir  r e s is ta n c e  to  sep a ra tio n  or deform ation . In s h o r t ,  i t  is the f e e l  
when you t r y  t o  nash them. You cannot always mash them, can you? I 
n o t ic e  a g rea t many of you a re  from D allas*  When you t r y  to  prepare a 
seed  bed fo r  tu r f  on th e  Houston Clay or the B e ll  Clay s o i l s  in  the  
v i c i n i t y  o f  D allas or on the White Rock a r e a , in dry w eath er, i t ' s  some­
what d i f f i c u l t ,  e s p e c ia l ly  th o se  t ig h t  s o i l s  n orth ea st of D allas in  
your Hunt Clay and W ilson Clay a r e a , where you have your w h ite s t  people 
and th e  b la ck est  s o i l s .  There you f in d  a s o i l  th a t gets dry and im­
pervious and becomes alm ost im possib le to  break ex cep t w ith a t r a c t o r .

As shown on the e x h ib its  b efo re  you we w i l l  emphasize f i v e  s o i l  
s e p a r a te s , d iv is io n s  o f s o i l  s i z e s .  In a d d itio n  th ere  a r e  c e r ta in  
c la s s e s  of s o i l s  fo r  your exam ination a t  an o f f  p e r io d . Beginning with  
the coarse g ra v e l th ey  run through f in e  g r a v e l, coarse sand , medium 
san d , f in e  sa n d , the very  f in e  sand, then s i l t ,  and c la y . These are  
s o i l  s e p a r a te s . And a l l  n a tu ra l s o i l s  a r e  made up o f two or .'.ore o f  
th o se  sep ara tes in  varying  am ounts. We have in  th e se  pans a c tu a l s o i l s  
taken  from V icksburg on the banks o f  th e  M is s is s ip p i ,  to New M exico.
They have been c o l le c te d  f o r  dem onstration  to  groups such as th is  one 
h e r e . We w i l l  le a v e  on the ta b le  seven  samples and ask  you, sometime 
b efore  tomorrow n ig h t ,  to  take some o f th ese  sh e e ts  and w ith ou t a s s i s t ­
ance w r ite  out your idea o f what each o f th ese  seven  s o i l s  i s ,  and lea v e  
i t  to  be co r r e c te d . Vie t r u s t  you w i l l  be a b le  to  t e l l  -whether i t  is 
san d , s i l t  loam , o ia y , c la y  loam, or j u s t  an ord inary loam.

S ta r t in g  in  now w ith  one o f  th e se  s o i l s ,  suppose we take th is  brown 
s o i l  h e r e . I t  comes from the Brazos bottom . I t  is  a p lea sa n t s o i l  to  
f e e l .  When you rub i t  between your thumb and fo r e f in g e r  i t  g iv e s  a re­
sponse something lik e  talcum  powder. I t  is  a s o i l  th a t  has reached th is  
area  by coming 500 m iles in  the Brazos cu rren t. During th e  s e iv in g  out



process which th e  old Brazos has accom plished in carrying th is  s o i l  a l l  
t h is  d is ta n ce  i t  has separated  the sand out and i t  has taken  th e  c la y  
a l l  the way down to  F reeport and dumped i t  into th e  s a l t  w ater , where 
i t  drops due to  the s a l t  in  th e  s o lu t io n  which p e r c ip ita te s  c la y . This 
s o i l  is  known as s i l t  loam, and we w i l l  pass i t  out to  you. We w i l l  
ask you to  rub i t  between your thumb and fo r e f in g e r  and s e e  i f  you agree  
w ith  me th a t  i t  i s  an id e a l s o i l  from the stan d p o in t of w o r k a b ility .
S o i l  o f -this k in d , you con plow when i t  is w e t, or when i t  i s  d ry , and 
i t  s t i l l  stands up w e l l .  I t  d oesn ’t  blow away. I t  is  one of the f in e s t  
s o i l s  th a t one could choose i f  one had th e  r ig h t  to  choose a te x tu r e  and 
have the w hole s t a t e  or the whole sou thw est from which to  s e l e c t .
Another th in g  about th at s o i l  is th a t  i t  is h ig h ly  ca lca reo u s . I f  we 
drop a l i t t l e  a c id  on i t  you w i l l  r e a l iz e  i t s  v a lu e . And i f  th e  l ig h t  
i s n ’ t  im perfect you can s e e  that i t  e ffe r v e se s  as i f  i t  were baking  
powder on some good r is in g  bread.

Sandy s o i l s  are  coarse and g r i t t y  to the f e e l .  We a re  p a ssin g  one 
o f  th e se  s o i l s  around. This happens to  be one taken w ith in  100 f e e t  o f  
the g o lf  course a t  G alveston , Texas, You would th in k  th is  s o i l  to  be 
th e  p oorest s o i l  in the s t a t e  as i t  has been carr ied  across the s t a t e  by 
r iv e r s  and dumped in to  th e  G u lf, where i t  was thrown up on the beach a t  
G alveston , blown by th e  s o u th e r ly  winds over the country club course and 
we p icked i t  up. Yet I b e l ie v e  Mr. Gordon Jones w i l l  a g r e e  w ith  me thx t  
one never se e s  a th io k er  co a tin g  o f Bermuda grass th en  occurs on t h i s  
G alveston sand. W ith an excess of sodium c lo r id e  blow ing in from the  
G u lf, and Inching occurring  every month in  the year , y e t  i t  produces a 
good stand o f  Bermuda g r a s s . That seems to  in v a lid a te  a g r e a t  many 
th e o r ie s  th a t you had to  have a rich  s o i l  to  grow Bermuda g ra ss . A 
sand is  always g r i t t y  and i t  is  always ea sy  to  plow. I t  is always w e ll  
drained i f  you have somewhere fo r  the w ater to  g o , and y e t  i t  i s  the  
p o o rest o f th e s o i l s  g e n e r a lly , as fa r  as the h o ld in g  of n u tr ien ts  is 
concerned. Combine th a t w ith  your c la y  and you r e a l ly  have a problem in  
your g o lf  co u rses .

I n o ticed  in  -the "Timely Turf Topics" th a t sewage slu d g e  was l i s t e d  
as one of the th in gs th at is  hard on p u ttin g  green s. This nay be due to  
the f in e n e ss  o f  th e  organic n a t te r .  In order to  make raw sewage sludge  
open up a s o i l  and l e t  the w ater  p en etra te  through and down,a drainage  
system  cannot be d isco u n ted . The u se  o f sand would be more recommended, 
a ls o  p rov id in g  you have some method o f  g e t t in g  th e  ex ce ss  w ater away.
The old  r u le ,  "sand on c la y  is  money thrown away, c la y  on sand is  money 
in  th e  hand", I b e lie v e  may be r e je c ted  -when you are working w ith  putting  
g r e e n s . Sand helps a rapid growth i f  you have a f e r t i l e  loam beneath .

The n ext sample is  a Memphis S i l t  Loam, another one of th e  s i l t  
loams which was d ep o sited  on th e  bank of the M iss is s ip p i River by wi nd 
a t  V icksburg. This s o i l  is  c la sse d  as b ein g  probably one of th e  f i n e s t  
s o i l s  in  the w orld . I t  is  s im ila r  to the Yahola s i l t  loam of the  
Brazos and Colorado bottom . And going over to th e  other extreme to  
F lo r id a  we have some of t h e i r  so  c a l le d  muck s o i l .

The n ex t i s  a red sand from E ast T exas, Smith County, you w i l l  f in d  
when you f e e l  i t  th a t  i t  w i l l  make your hand a l i t t l e  red w hich in d ica te s



the presence of some red c la y . S t i l l  you would c a l l  i t  a sand because  
predom inately i t  is  sand. I t  goes by the name o f  H annahatchief named 
a f t e r  a sm all creek  in  the v i c in i t y  of T y ler .

In the West Cross Timbers there occurs a s o i l  known as th e  Wind- 
th o r s t  f in e  sandy loam. In th a t area the m oisture is  such  a tremend­
ous fa c to r  th a t  you have t o  take s p e c ia l  pains to save i t  a l l  in  order 
to  g et your land to produce the r ig h t kind of t u r f .  This is  a sam ple 
of th e  s o i l  th a t came from th e  neighborhood of S te p h e n v ille .

We now ccme to  a s o i l  p r o f i le  which A . & IS. stud en ts took from th e  
s id e  o f  a road bank, f i r s t  d igg in g  a v e r t i c l e  w a ll  on th e  s id e  of the 
bank then c u tt in g  back in to  th e  w a ll  and f i t t i n g  t h is  rectangu lar con­
ta in e r  over th e  b lo c k , and then c u t t in g  i t  o f f .  This is a s o - c a l le d  
undisturbed  s o i l  from the red s o i l  area between here and Hearne. You 
n o tic e  the s u b s o il  is  red and the su r fa ce  s o i l  is a f in e  sand. I t  is  
ty p ic a l  o f a g rea t many s o i l s  o f the humid s e c t io n  of Texas and the  
S outhw est.

There is  a f e e l in g  among some workers th a t  i f  you can break a c lod  
between your thumb and fo r e f in g e r  i t  i s n ' t  so bad but th a t you can g e t  
a lon g  w ith  i t ,  and work i t .  But i f  you c a n 't  break i t  between your 
thumb and fo r e f in g e r  you c e r ta in ly  b e t te r  take some s p e o ia l precautions  
b efo re  you choose th a t s o i l  fo r  your green .

A b u siness has sprung up r e c e n tly  in  Texas o f  su p p ly in g  m ateria 1 
c a lle d  Texas muck. Here i s  a sample from a p i t  near a coa l mine near  
W elder, Texas. I t  may h e lp  some s o i l s  but i t  is to o  f in e  to have a 
n o tic e a b le  lo o sen in g  a c t io n  on a t ig h t  s o i l . ,

The next i s  a s o i l  th a t m s  named a f t e r  one of our experiment 
s t a t io n s .  I t  i s  a Nacogdoches f in e  sandy loam.

In order to  com plete d isc u ss io n  o f  p r o f i l e  we w i l l  pass around a 
sample o f  s o i l  taken 6 f e e t  deep . Some o f the tro u b le s  occurring w ith  
your u n derly in g  m a te r ia l.  This came from D allas County and when you 
co n sid er  th a t ero sio n  is  always ta k in g  i t s  t o l l  then you i v i l l  under­
stand why t h is  s t u f f  underneath may become your working m ateria l la ter *  
This may cause you to  be ca r e fu l to  preserve what s o i l  you have. The 
w hite rocky p e l l e t s  a re  known as con cretion s and are due t o  leach in g  
carrying out the b e s t  part of th e  s o i l .  I t  i s  ca lca reo u s . I ' l l  pass 
th is  around w ith  the b o t t le  o f acid  and you can drop some of th e  a g a it  
on the con cretion  and s e e  th a t  th ere  is  no q u estio n  about i t s  c o n s t i­
tu t io n .

You have been g iv en  s o  f a r  a san d , a s i l t  loam, a sandy loam, and 
a c la y ,  as fou r d if f e r e n t  te x tu r e s  o f  su r fa ce  s o i l s  w ith  which you pro­
bably w i l l  have to  work. We w i l l  add one m ore, th e  sandy c la y . That 
w i l l  make s ix  d if f e r e n t  d iv is io n s  th at I would l ik e  to  have you con­
sid er*  Which is  a m ixture of j u s t  sand and clay* ^here has been a 
great d ea l sa id  for  th is  ty p e  o f th in g ,  bu t more sa id  a g a in s t  i t .  I 
have heard green operators sa y  th a t they had ra th er work w ith  any type  
o f m ixture than th is  50-50 m ixture o f sand ard c la y .  I f  not am etorated



w ith  s i l t  and humus i t  becomes t i g h t ,  impervious im p ra c tib le , hard when 
dry; and i t  is  s t i c k y ,  p l a s t i c ,  and im possib le  to  do anyth ing w ith  when 
i t  is w e t .  But even t h is  can be used i f  you w i l l  g ive i t  the proper 
amount of organ ic m atter to  h elp  i t  between the extremes o f drought and 
m o istu re .

The next sample is  a W indthorst Sandy Clay and i t  occurs about 18 
inches below the su r fa c e . We have a g rea t many other m ateria ls l ik e  
th is  in  E ast T exas, in  South Texas, and many cou n ties in Northwest 
T exas, A tte n tio n  to  th is  s o i l  is  im portant as to  humus c o n ta it .

This com pletes the d iv is io n s  for  you to  remember, sand, s i l t  loam, 
sandy loam, c la y ,  and th e  sandy c la y . There w i l l  be seven  of th e se  pans 
numbered a lp h a b e t ic a l ly  fo r  you to  name under th ose  f iv e  d iv is io n s ,  I 
would l ik e  to  ask  you to  name them p ro p er ly .

QUESTIONS AND ANSWERS

Q. What should  you do w ith  sand to  make a good s o i l  t o  grow t u r f  cn?

Ac Beneath a lm ost every sandy s o i l  is  a su b s o il  o f c la y  or sandy c la y .  
Add 100 pounds o f loam per 100 square f e e t  w ith a coarse organ ic m atter 
such as p e a t ,  manure, or compost. I would ra th er work w ith  sand •where 
I had the f e r t i l i z e r  than w ith  c la y  as i t  i s  e a s y  to m aintain a good 
t u r f  w ith  a l i t t l e  f e r t i l i z e r .  F ive pounds o f mixed f e r t i l i z e r  per 100 
square f e e t  a f t e r  sodding w i l l  be s u f f i c i e n t  on 95 %  o f the sands in  
th e  S ou thw est, provided you add m oistu re .

For a w a ter-lo g g ed  sand use a fork  or sh eep {s fo o t  or seme other  
instnam ent to  g e t  your p en etra tio n  w ater. In many ca ses  i t  in v o lv es  
the in s t a l la t io n  o f t i l e  d r a in s . But a t i l e  drain  i s n ' t  worth i n s t a l l ­
in g  i f  you d o n 't  have a s o i l  through w hich w ater can p en etra te  to g e t  
t o  the t i l e .

Your p astu re  man here recommends to  d isk  and harrow th a t  organ ic  
m a ter ia l in  but I d e n 't  know how you are going to  do th a t  to  p u ttin g  
g r e e n s . So th a t does make a problem.
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C onsiderable thought was devoted to  the su b je c t  a ssign ed  w ith ou t  
d ec id in g  on what to  s t r e s s  because th is  is  a mixed group w ith  many d i f ­
fe r e n t  in te r e s t s  in  tu r f .  B efore s ta r t in g  I would l ik e  to  know how 
many are  in te r e s te d  p rim arily  in  g o lf  co u rses . Hands up. Now how many 
have bermuda g reo is  far summer p la y  and rye grass f o r  w in te r . How many 
are  in te r e s te d  in  bent greens or have ben t greens—l e t ' s  have th e  hands, 
T hat's q u ite  a sp r in k lin g  o f bent fo r  Texas. How many are not in t e r ­
e s ted  in  g o lf  tu r f  but ra th er  in  cem eteries and parks or e s t a t e s .  L et's  
have th e  hands. The number is  so  sm all ih a t  the time w i l l  be devoted  
to  the s o i l  problems which the g o lf  courses are confronted w ith  and 
p r in c ip a l ly  to  t h e s o i l  fa c to r s  c o n tr o ll in g  greens management.

I t  is  not easy  to  m odify or change th e  p h ysica l con d itio n  o f the 
s o i l  on a la r g e  area such as 60 acres of fa irw a y . The same a p p lie s  t o
parks and cem e te r ies . I t  i s  n ecessa ry  to  make the b e s t  o f  th e  s o i l
a t  hand. The kind o f  s o i l  which is  b e s t  from the stand p oin t of tex tu re  
is  w e ll  known. Turf grasses grow b e s t  on loam and s i l t  loam s o i l s ,  and
w i l l  manage n ic e ly  on c la y  loam. When i t  comes t o  a p u ttin g  g r e e n , or
a sm all p lay in g  a r e a , i t  is  p o s s ib le  to  make the s o i l  to  s u i t  the r e ­
quirem ents for  the growth of the grass th a t we in ten d  to  u se . High 
c o s t  is  th e  d e te r r e n t  on la rg e  acrea g e .

I t  was g r a t ify in g  to  have the h a lf-h o u r  before devoted t o  some of 
the fundamentals and th e  b a s ic  in form ation  about s o i l s  was presen ted  
in  a very  understanding manner.

A p u ttin g  green is  more than a p la ce  to  grow g r a s s . I t  is  a sp o t  
which must have dense tu r f  nnd a good p u ttin g  su rfa ce  ir r e s p e c t iv e  o f  
w eath er , th a t  i s ,  during r a in y , h o t , wet p e r io d s . The green must hold  
a p itch ed  b a ll  w ith ou t the n e c e s s i ty  of overw atering . Because many 
greens have heavy s o i l ,  g o lfe r s  sa y  th ey  are  not w atered enough. A ll  
th e y  know is  th a t  a wet green holds th e ir  sh o t . W atering i s  not the  
proper s o lu t io n  to  th e  problem . The p h y sica l co n d it io n  o f the s o i l  
should be such th a t i t  is  not n ecessa ry  to over-w ater a green fo r  i t  
to  hold  th e  b a l l .  Those o f  you who experim ent w ith  bent grass w i l l  
n ot succeed  i f  you over-w ater co n tin u o u sly .

S o i l  is  not j u s t  d i r t ,  but in  mass is  a m ixture o f  a s o l id ,  a 
l iq u id  and a g a s. Each c o n s t itu e n t  is  im portant from th e  stan d p o in t  
o f  grass or any o th er p la n t . The s o l id  p o rtio n  is  th e  medium through  
which the p la n t anchors i t s e l f  to  the ground, the l iq u id  is  w ater and 
th e  gas is  a i r .  Both are v i t a l  to -the w e ll-b e in g  o f the l iv in g  p la n t .
A good s o i l  should  be about o n e -h a lf  s o l id s  and about 50 percent o f  
pore space or v o id s between th e  p a r t ic l e s .  About h a lf  of th e  pore 
space or void3 betw een 1 p a r t i c l e s .  About h a lf  o f the pore space  
( 2 5 %  by volume) sh ou ld  c o n s is t  o f w a te r , and when th ere is- much more 
than th a t  amount th e  s o i l  becomes w ater  logged e a s i ly .  Then p la n t



roots are deprived  o f the a ir  which th ey  must have* They breathe and 
requ ire a ir  ju s t  as you and I must have oxygen* The root syetem  is  
going to be near th e  su r fa c e  u n less the s o i l  is  permeated w ith  a ir*

When ta lk in g  about th e  proportions of s o i l ,  sand and organic  
m atter for greens i t  is  b e s t  to  speak in  terms of volume ra th er  than  
w eigh t because th a t is  the way you mix s o i l  for greens* You may take 
two sh ovels  of s o i l ,  two sh ovels  of sand, and one of humus m ateria l 
or some o th er s im ila r  ra tio *  I t  is  b e s t  to  r e fe r  to  organic m atter 
con ten t by volume a lso *  The su rface  s o i l  in  a g o lf  green should have 
more organic m atter than an ordinary s o i l  contains* In th e neighbor­
hood of 20 to  30 percent by volume is  about the c o r r e c t  amount* The 
type of organ ic m atter is  a ls o  important* A fib ro u s  m ateria l is  
b e t te r  than a p la s t ic  c o l lo id a l  one because i t  w i l l  tend to keep the  
s o i l  more open and w i l l  produce the r e s i l ie n c e  th a t is  n ecessa ry  to  
hold  a p itch ed  b a ll*

In Texas and Oklahoma a g rea t d e a l of manure, commonly c a l le d  
d a iry  loam, is  used in  making s o i l  fo r  greens* P e r so n a lly , I th ink  a 
change to  a reed or sedge p eat o f  fib ro u s  character would be a pre­
fe r a b le  source of organ ic matter* D airy loam and manure i s  h ig h ly  
decomposable* I t  rots ra p id ly  in  the s o i l  d ie to  th e  a c t iv i t y  o f  
s o i l  m icro-organism s* A fte r  “they f in i s h  usin g  i t  as a source of 
energy food the r e s id u e  l e f t  in  th e s o i l  is  n e g lig ib le *  That i s  s t i l l  
tru e even though you s t a r t  w ith  con sid erab le  q u a n tit ie s  o f manure*
There is  a n o th er  o b je c t io n  to d a iry  loams or manures* Their a c tu a l  
percentage content of p la n t food is  low , about o n e-h a lf a p ercen t of 
n itr o g e n , one-quarter p ercen t phosphoric a c id  and o n e-h a lf p ercen t  
potash* So we u su a lly  ta lk  of i t s  b ein g  a l / 2 - l / 4 - l / 2  in  a n a ly s is*
Yet th e  amount of p lan t food a p p lied  is  con sid erab le  because of the 
la r g e  volume used* The d a ir y  loam may be a l l  r ig h t  for Bermuda grass 
but i t  is  bad fo r  bent g reen s. They should be f e r t i l i z e d  when plant 
food is  needed and top d ress in g  should be ap p lied  fo r  the s o l e  pur­
pose o f prov id in g  s o i l  o f th e  r ig h t  p h y s ic a l c o n d it io n . D airy loam 
top  d r e ss in g  w i l l  b u ild  up a high con ten t of n itro g en  which makes th e  
grass too  s o f t  and causes trouble during hot humid weather* A fte r  
a l l  th a t  is  th e  time in  Texas when trou b les  are a p t  to  occur ©aptec- 
i a l l y  during June, J u ly , A ugust, and September* Hot w eather may 
s t a r t  in  May and la s t  in to  O ctober, but trou b les may occur during th e  
hot period  o f th e  y ea r , p a r t ic u la r ly  when th e r e  are heavy down-pouring 
ra in s .

When i t  comes to  the sand used in  th e  m ixtu re, i t  should be sharp 
and granular* Timely Turf Topics (Oct-Nov* 146) g ives the s p e c i f i c a ­
t io n s  fo r  a good sand* The s p e c i f i c a t io n  i s  one any dea ler in sand 
w i l l  understand because i t  was g o tten  up by th e  T esting L aboratories  
o f the Sand and Gravel A sso c ia t io n  as s p e c if ic a t io n s  fo r  a con crete  
sand* The sand used should  not be un iform ly  f i n e ,  a c tu a lly  a very  
f in e  sand i s n ’t  much d if f e r e n t  from s i l t *  I t  w i l l  pack and w i l l  cause 
tr o u b le , and when used in a m ixture w ith  s i l t  or c la y  th e f in a l  product 
may resem ble concrete in stea d  of a good s o i l  fo r  ih e  growth of grass*
The top  s o i l  on th e  green should con ta in  p len ty  of sand, and most of 
the p a r t ic le s  should be r a t te r  la r g e . Some o f th e s e  p r o f i le s  i l lu s t r a t e



what is  meant. These two se c t io n s  were taken  from a pu ttin g  green on 
a g o lf  course in  S t .  L o u is , w ith  bent g ree n s . The s o i l  p r o f i le  shows 
som ething ab ou t th e  kind o f  greenkeeper a man i s .  A l L inkogel in ­
h e r ite d  th e  g o lf  course soon  a f t e r  i t  m s  b u i l t .  C onstruction  was on 
a con tract p r ice  b a s i s .  The grass was planted on yellow  c la y  a t  the 
bottom of the p r o f i l e .  On a farm i t  is  p o s s ib le  to  d ig  up th e  s o i l  
and work o th er m ateria l in to  i t .  Once a green is  covered w ith  grass 
i t  is  im p ossib le  t o  put san d , humus, or anyth ing e l s e  in to  i t  w ith ou t  
producing la y e r s .  The s o i l  column should  be uniform  throughout th e  
depth in  which the ro o t system  e x i s t s .  In the tim e th a t  L inkogel has 
been on th e  course he has b u i l t  a fo u r  inch layer of good s o i l  over  
th e  ye llo w  c la y  b a se . I t  rep resen ts a period o f  10 to  12 y ea rs . One 
of th e  greens was so bad th a t grass m s  lo s t  every summer. The green  
was r e b u il t  and during reco n stru ctio n  90 tons o f coarse sand m s  
a p p lied  on 5000 square f e e t  and mixed w ith  th e  s o i l .  The two p r o f i le s  
w i l l  be passed  around to  i l lu s t r a t e  our idea about san d , and a good 
s o i l  m ixture fo r  bent g r a s s •

Nobody can t e l l  you j u s t  what proportions should  be us ed in  
making a s o i l .  We l ik e  t o  express i t  th is  m y ,  the m ixture should  
have enough sand and enough organic m atter so when th e  m ixture is  
puddled w ith  an excess of w ater and allow ed to  dry i t  w i l l  crumble 
q u ite  e a s i l y  w ith  s l i g h t  p ressure between the f in g e r s .  W ith a mix­
tu re  o f  th a t kind you a re  not going  to have trou b le  caused by fa u lty  
s o i l  te x tu r e . Root system s w i l l  be deep because such a s o i l  contains  
the optimum amount o f  a i r ,  # i ic h  is  so im portant. From the s o i l  
stan d p oin t a sand is  any s o i l  co n ta in in g  85 per cent o f sand p a r t ic l e s .  
The o th er extrem e, or c la y  s o i l ,  is  any s o i l  con ta in in g  30 p erce n t, or 
more of c la y  p a r t ic l e s .  In o th er words by cbanglng th e  c la y  con ten t  
on ly  15 p ercen t a 3 o i l  is  thrown from one extreme to  th e  o th er . Fran 
a p r a c t ic a l  stan d p o in t what does th a t  mean. Only th a t i t  takes an 
aw ful l o t  o f sand to change th e  tex tu re  of a clay  s o i l ,  but v ery  l i t t l e  
c la y  is  needed to  m odify a sandy s o i l .  This f a c t  should  be r e a liz e d  
whenever top  d ressin g  is being  nade.

The top s o i l  on the green should  be uniform  to a deDth o f 6 or 8 
in c h e s , or more i f  p o s s ib le .  There should be no pronotanoed la y er  o f  
san d , p ea t or c la y  near the s u r fa c e . This p r o f i le  came from a green  
in  In d ia n a p o lis . The present greenke'eper has no and of trouble every  
wet summer. The grass becomes th in  and th e su r fa ce  covered w ith  green 
scum. The farm er greenkeeper on th a t g o lf  course b e lie v e d  in  pure 
p eat and p rized  i t s  h igh  w ater h o ld in g  ca p a c ity  and i t s  a b i l i t y  to  
make th e  su r fa c e  r e s i l i e n t .  Both are d e s ir a b le  fe a tu r e s  but become 
o b je c tio n a b le  -vhen th e  top  d ress in g  is  a l l  p e a t. When the presen t 
greenkeeper lo s t  the grass s cme o f h is  su p er io rs  and many club mem­
bers thought th a t he d id n ’t  know how t o  grow and keep grass on g reen s. 
The reason  f o r  tro u b le  was the f a c t  th a t th e  peat w ith  i t s  enormously 
high  w ater h o ld in g  c a p a c ity  trapped the w ater and prevented i t  from  
go in g  down. A fte r  the su r fa c e  s o i l  became w ater-logged  th e  tr o u b le  
s ta r te d .  S eriou s lo s s  of grass has been overcome by u sin g  h o llow  
t in e  fo r k s . You w i l l  see  how th e  roots have s ta r te d  t o  tr a v e l  down in  
the h o les  •



This p r o f i le  was taken from a p u ttin g  green in D e tr o it .  I am not 
going to  t e l l  you th e  name o f th e  olub. The greenkeeper has had no 
end o f tro u b le  during th e  la s t  th ree or fou r years , and fo r  good reason .
A B r it is h e r  was in  charge of maintenance a t  one tim e. Because he came 
from S cotland  he sa id  pure sand is  th e  o n ly  th ing to  u se  on p u ttin g  
g reen s . So the greens were sanded. You can  see th e  la y ers  o f sand 
which developed as a r e s u lt  o f top  d r e ss in g  w ith  i t .  Troubles don’t  
s t a r t  from sand la y e rs  u n t i l  th ey  become imbedded in  -the s o i l  to  a 
depth o f on e-h a lf to se v e r a l inches deep. During the hot w eather root  
system s re fu se  t o  go below the sand la y e r  and then grass w i l t s  on h o t  
windy days because th e  roo ts  are too  near the su r fa c e . High winds 
take the w ater out of th e  p la n t  and s o i l  f a s t e r  than i t  can be absorbed  
by th e  meager r o o t  system . Somebody sa id  grass should  never be cu t  
c l o s e ,  so  the greens a t  t h is  course were cu t at 3 /8  o f an in ch . When 
the p r o f i l e  i s  passed  note the th ick  heavy mass of stems and le a v es  a t  
the to p . A dense th ic k  su r fa c e  mat is  not good from the stand p oin t of 
p la y , and is  bad from th e  s tan d p o in t o f m aintenance. In the o ld  cou n try , 
Scotland  fo r  in s ta n c e , they can’t  a ffo r d  to  buy sh in g le s  so grass is  
used on the r o o f  of hoT”c,'! to  keep w ater ou t. When a mat o f th at kind  
is  a llow ed  to  develop  oh the au rfaoe of a green i t  amounts to  sh in g lin g  
the green . The tu r f  on a good green is  t ig h t  t o  the su r fa c e , and th e  
s o i l  is  uniform  throughout.

This is  a p r o f i le  from  a p u ttin g  green a t  th e  Milwaukee Country 
Club. This club has greens which a re  as f in e  as any in  th is  country.
Dr. Grau w i l l  support th a t statem ent because he has seen  and played on 
them. The p r o f i le  t e l l s  som ething about the l a s t  three greenkeepers 
on th a t  g o lf  course. The s o i l  a t  th e  bottom was put th ere  by Charles 
Gardner. He was o g rea t advocate of sand and h is  top d r e s s in g  m ixture  
tended to be rather high in  san d , although th ere  was enough f in e  
m a ter ia l ( s i l t  and c la y )  so he n ever had any rea l tro u b le  in  m aintain ­
ing th e t u r f ,  A fter  he l e f t  Fred Haselow took  over. He thought a 3 o i l  
o f b lack  c o lo r  must be good find so he used rather la rg e  amounts o f p ea t  
in  the m ix tu re . I would say  peat content exceeded the 30 percent max­
imum m entioned b e fo r e . The m iddle s e c t io n  of the p r o f i l e  represents  
h is  regime os greenkeeper. The p resen t greenkeeper, Ted Booterbaugh, 
has been th ere  a few y e a r s . Soon a f t e r  tak in g  charge he n o ticed  th a t  
the greens were to o  sp r in g y  as a r e s u l t  of th e  large proportion  o f  
organic m atter in  th e  top  d r e ss in g . This was su b sta n tia te d  by a few  
com plaints from the p layers  about sp o n g in e ss . He cut down on the a -  
mount of organic m atter , and is now using  a good s o i l  on th e  g reen s.

There are other p r o f i le s  but on ly  one from Texas. That was taken  
in  August 1946 a t  A m a rillo . Last summer we d id  not know how to  sh ip  
p r o f i l e s .  S in ce  then  we have learned how t o  pack than so  th ey  can be 
shipped to Milwaukee. The n ext tim e I v i s i t  Texas a more ex te n s iv e  
s e r ie s  of p r o f i le s  w i l l  be c o l le c te d  from th e  greens throughout th e  
s t a t e .

S o i l  te x tu r e  i s  le s s  im portant w ith  the bermuda and rye grass  
greens than w ith  b en t g reen s . As Dr. Jones s a id ,  Bermuda grass w i l l  
grow anywhere. That sta tem ent is  true but m is le a d in g . Ho o th er grass 
responds t o  good treatm ent f a s t e r  or b e t te r  than Bermuda. You can



accom plish  more w ith Bermuda in  s i x  weeks than  can he done on fairw ays 
in  the North in  two or th ree  years w ith  Kentucky Blue Grass. Although  
s o i l  te x tu r e  is  not as im portant from the stand p oin t of growing Bermuda, 
i t  is  ju s t  as im portant from th e  stan d p o in t of th e  p la y er . G enerally  
speaking th e  g o lfe r  wants a firm  but r e s i l i e n t  su r fa c e . U nless the 
s o i l  contains enough organic m a tter , and is  o f the r ig h t  te x tu r e ,
Bermuda greens w i l l  not hold a p itch ed  b a ll  any b e t te r  than a bent 
green . This f a c t  should be borne in  mind and emphasized even though 
th e  tu r f  is  Bermuda g r a s s .

Drainage is  extrem ely  im portant and is  o ften  the d if fe r e n c e  between 
su ccess  and fa i lu r e  w ith  green s, The q u ick est way to  get surp lus w ater  
away from ary  p lace  is  by su rface ru n o ff. I t  means th a t greens should  
have p e r fe c t  su r fa ce  d ra in age. They should n o t s lo p e  in  one d ir e c t io n  
o n ly . Too many of them s lo p e  from back t o  f r o n t .  That is  done so  any 
b a l l  poked a t  th e  green w i l l  s to p . A fter  a heavy down-pouring rain  the  
fr o n t o f  "the green  stays wet long a f t e r  the back part is  dry. I t  sta y s  
wet due to  su r fa ce  ru n -o ff from the back. Most p layers approach from 
th e  fr o n t and s te p  on th a t part f i r s t .  That part should dry out f i r s t  
rather than the back. In shaping a green th e  s lo p e  should be in  two or 
th ree  d ir e c t io n s ,  p a r t ly  to  th e  f r o n t ,  and part t o  one s id e  or th e  
o th er . This is p e r fe c t ly  f e a s ib le  and w i l l  not in te r fe r e  w ith  th e  p lay  
of th e  c o u r se . There should  be no h igh  mounds or d ep ression s on any 
green . The old ch o co la te  drops o f  the past are a nuisance in  hot 
w eather. I t  i s  im p ossib le  to  keep m oisture in  them. Turf d r ie s  out 
on the knobs and the a d jo in in g  d ep ression s get to o  much ru n -o ff water  
w hile  g e tt in g  w ater in to  the' h igh s p o ts .  Long sw eeping and g en tle  
curves are p refera b le  t o  abrupt s lo p e s  and banks. Steep s lo p es  must 
be mowed; th ey  must be tr e a te d  w ith  fu n g ic id e , w atered and f e r t i l i z e d .  
Yet th ere is  no cupping space on them so  th ey  are w aste land on a put­
t in g  green .

I v i s i t e d  a course in  A t la n t ic  C ity  r ig h t  a f t e r  th e  new green- 
keeper came up from F lo r id a . I knew him when he was in  F lorid a  and 
thought he had some o f the b e s t  Bermuda p u ttin g  greens in  the South 
because he f e r t i l i z e d  h e a v ily  w ith  n itro g en  and I thought he might do 
th e  same th in g  in  A t la n t ic  C ity , where th e  going is  tough w ith  bent in  
th e  summer. When we walked out to  tbe f i r s t  h o le  on th e  old course I 
saw a m on stro sity  and to ld  Mr. Anderson, who vns  Mr. G e is t 's  repre­
s e n ta t iv e  th a t  th e  green should  be r e b u i l t .  I t  was sloped  l ik e  a bath  
tub w ith  two high c h o co la te  drops in  th e  cen ter . The d e s ig n  made i t  
im possib le to keep b en t g r a ss . The tu r f  was m ostly  poa annua. I t  
came because th e  bent d ie d . As a r e s u l t  tu r f  m 3 good in  sp rin g  and 
f a l l  when th e  weather was c o o l ,  and lo u sy  in  summer when th e  poa annua 
d isap peared . Mr. Anderson was deaf to  my p lead in g  because th e  green  
was a p e t  and p rized  p o sse ss io n  o f  Mr. G e is t , h is  em ployer.

T ile  drainage is requ ired  when the su b s o il  is  heavy te x tu r e d .
The h errin g  bone system  should be u sed . Lines should be c lo s e  to ­
g e th e r , not over 10 to  20 f e e t  apart and trenches should be back­
f i l l e d  w ith  pea g ravel to  w ith in  6 to  8 inches of th e  to p .



Dr. Jones sa id  noth ing about s o i l  r e a c t io n , • I t  i s  im portant.
The acid  s o i l s  of Texas are m ostly  in  ih e  South and E astern p a r ts ,  
rath er than in  ihe W estern p o rtio n  of th e  s t a t e .  Is th a t not tr u e ,
Dr, Jones? Although Bermuda grows over a wide rea c tio n  range i t  r e ­
sponds to  lim e. Sour s o i l  to  th e  average layman is  in d ica te d  by the  
presence o f m oss, or by a damp lo c a t io n .  Moss is  j u s t  as much an 
in d ic a t io n  of an im poverished s o i l  as i t  i s  an in d ica to r  of a c id i t y .
A w et sp o t means drainage is  needed. The s o i l  iriay or may n o t be a c id .  
The s o - c a l le d  pH s c a l e ,  or p o te n t ia l  of hydrogen is  used to express  
r e a c t io n . The s c a le  runs from zero to  fo u r teen  and the midway p o in t ,  
or f ig u r e  7 , is  n e u tr a l i ty .  F igures below 7 are in crea sin g  a c id i t y .
The s c a le  d if fe r «  by m u ltip le s  o f te n , so  pH 6 is  10 t im e s , pH 5 is  100 
tim es and pH 4 is  1000 times more acid  than n e u tr a l. When a s o i l  g e ts  
down t o  pH 4 or 5 i t  is s tr o n g ly  a c id  and lim e is  bad ly  needed. The 
f i r s t  tim e I ever saw b e n e f its  from lim e on Bermuda was a t  Houston on 
the f o o t b a l l  f i e l d  a t  R ice I n s t i t u t e .  I t  had been rather d ry , and th e  
on ly  green look in g  grass on th e  Bermuda f i e l d  was a lon g  the w hite  
chalk yardage l i n e s .  We c o l le c t e d  s o i l  samples and found th a t  the  
n a tiv e  s o i l  was d i s t i n c t l y  a c id .  This example shows th a t  Bermuda is  
a ffe c te d  by s o i l  r e a c t io n , and th a t  i t  responds to  lim o on a c id  s o i l  
even though i t  w i l l  grow on q u ite  a c id  s o i l .  One e f f e c t  of lim e on 
Bermuda and o th er  grasses is to  h elp  i t  s ta y  green lo n g er  during 
drought.. The im p lic a tio n  i s  n o t  in tended th a t  w e ll lim ed tu r f  w i l l  
s ta y  green w ithout any w ater because th a t is  not t r u e . The e f f e c t s  o f  
drought w i l l  show f i r s t  on an a c id  s o i l .

J u st a word in  c lo s in g  about f e r t i l i t y .  I t  is  vh at most of you 
exp ected  me t o  d iscu ss  f i r s t .  When s o i l  samples are s e n t  fo r  t e s t in g ,  
th e  f i r s t  th in g  th a t  the l e t t e r  says is  what f e r t i l i z e r  must be used  
to  grow g r a ss . Some of th e  samples a re  not an alyzed  because they are 
u n su ited  from th e  p h y sica l s ta n d p o in t. The f i r s t  th in g  th a t  must be 
done is  to  m odify s o i l  s tr u c tu r e  and make i t  s a t i s f a c t o r y  from th a t  
s ta n d p o in t. U n til th a t is  done th ere  is  no use w astin g  tim e determ in­
ing p la n t food d e f ic i e n c ie s .

The f e r t i l i z a t i o n  of fa irw ays w i l l  be d iscu ssed  f i r s t .  The 
p r in c ip le s  used th ere apply to parks, cem eteries and to  some ex ten t  
on a i r f i e l d s .  No weed co n tro l chem ical is  th e  s o le  answer t o  good 
t u r f .  Dr. Grnu w i l l  agree to  th a t because he p ioneered in  "that f ie ld  
and developed the methods f o r  using  sodium c h lo r a te ,  a r se n ic  acid  and 
sodium a r s o n ite .  Turf becomes weedy because there i s n ' t  enough g r a s s .  
The sta tem en t is  so  obvious th a t  i t  seems rath er s e n s e le s s .  Nothing 
is  gained by k i l l i n g  crab g r a s s ,  d an d e lio n , or any o th er weeds i f  
som ething is  not done to  in crea se  tu r f  d e n s ity . A good Bermuda f a i r ­
way o f dense tu r f  w i l l  tend t o  r e s i s t  in v a sio n  by w eeds. But i f  th e  
weeds are k i l l e d  and noth ing e l s e  is  done th ere  w i l l  be another crop 
of weeds j u s t  a3 b ig  or b igger  the next y e a r . Chemical h erb ic id es  
enable us to  do some th in gs q u ick er than b efore  and have a very  d e f i ­
n it e  p lace  in  the tu r f  p ic tu r e .  In creasin g  tu r f  d e n s ity  is  th e  
problem . The f i r s t  th in g  is to  f in d  out i f  drainage is  needed and 
i n s t a l l  t i l e  l in e s  or improve su rface r u n -o f f . Then check s o i l  re­
a c t io n  t o  determ ine whether lim e is  needed. When th e  s o i l  is  a c id  i t  
should be lim ed . A fte r  th a t  f e r t i l i t y  i s  the main problem provided



there is  some grass which is  su ite d  to  the l o c a l i t y .  In most p laces  
down here i t  is  Bermuda. Zoysia and S t .  A ugustine have a very  d e f in it e  
p lace  in  shaded a r e a s . Zoysia w i l l  do w e ll even in  the c e n tr a l part of 
the s t a t e ,  but is  slow  to become e s ta b lish e d  as t u r f .  Bermuda is  a 
grass th a t responds to  f e r t i l i z a t i o n  fa s te r  than any grass used in  th e  
N orth. I t  does not have a high requirem ent for phosphoruB. and p otash , 
and grows w e ll  on s o i l s  in  -which the le v e l  o f a v a ila b le  phosphorus is  
much low er than is  required by Kentucky b lue g r a s s . Bermuda resem bles 
th e  bents and fe scu e  in re sp ec t to  phosphate requirem ents. When the 
s o i l  i s  extrem ely  low in  phosphorus superphosphate should be used . 
Otherwise a f e r t i l i z e r  co n ta in in g  from o n e -h a lf to  o n e-th ird  as much 
phosphoric a c id  as n itro g en  w i l l  s u ff ic e #  When a mixed f e r t i l i z e r  is  
used som ething l ik e  10 -6 -4  or s im ila r  a n a ly s is  should be ap p lied #  I f  
th e s o i l  is  v ery  low in  phosphorus, a heavy dose of superphosphate a t  
400 to  500 pounds or more p er  a cre  can be a p p lied  once and i t  w i l l  
carry the tu r f  fo r  a period  of tw o, th r e e , or fo u r  y e a r s , provided in ­
terim  fe e d in g  provides enough n itr o g e n . Potash is  seldom  needed, 
p a r t ic u la r ly  on the h ea v ier  s o i l s  because most o f them have a generous 
su p p ly , and th e  c lip p in g s  are not removed from fa irw a y s . The phos­
phorus and potash  in  them is  returned  to  th e  s o i l  as the c lip p in g s  
undergo d ecay , so n itro g en  is  the main n e c e s s i t y .  Potash may be needed 
on some o f the very  poor sands.

The ra te  for  u sin g  n itro g en  is  a m atter o f ap p ly in g  75 to  125 
pounds of a c tu a l n itro g en  per acre per year . In Southern F lorid a  where 
Bermuda is  green  a l l  year th e  fe e d in g  must be h eav ier  -than i t  would be 
in  an area l ik e  D allas where th e grass is  dormant during th e  w in te r . I t  
is  not uncommon for courses in  Southern F lorid a  to  ap p ly  from 800 to  
1000 pounds of f e r t i l i z e r  per acre  th ree  tim es a y ear . Fairways r e ­
c e iv e  from 40 to  50 pounds of actu a l n itro g en  each tim e. These rates  
may seem high and e x c e ss iv e  but th ey  a re  n o t.

Tomorrow f e r t i l i z e r  p r a c tic e s  fo r  greens w i l l  be d iscu ssed  along  
w ith  th e  to p ic  o f to p -d r e ss in g  and s o i l  m ix tu res. A few remarks about 
th e feed in g  o f bent grass greens may be in  order now. C lippings are 
being removed from greens so a crop is  being taken  o f f  c o n sta n tly .
The greenkeeper is  a farmer in  th a t r e sp e c t . Growth is m aintained a t  
a high le v e l  by c o n s ta n tly  augmenting the r a in fa l 1 w ith  a r t i f i c a l l y  
a p p lied  w a ter . S in ce  growth is  g rea te r  the l e v e l  of f e r t i l i t y  should  
be higher than  on th e  fa irw a y s . G enerally  speaking enough phosphorus 
and potash can be a p p lie d  in  a couple o f a p p lic a t io n s , one in  the 
spring  and one in  the f a l l ,  to  provide the requirem ent o f th e se  e l e ­
ments fo r  th e  seasons growth. In th e  North from 5 to  10 pounds per 
1000 square f e e t  o f  su perp hosate , or i t s  e q u iv a le n t , i s  ap p lied  each 
tim e. About 10 pounds o f p o ta sh , 60 percent grade m u riate, i s  used  
per 1000 square f e e t  tw ice  a y ea r .

Then th e  problem becomes one o f n itro g en  fe e d in g . That and w ater­
ing are th e th in g s  to  w atch. When you learn  how to  u se  them you are  
on th e road towards su ccess w ith  b en t green s. One tim e a t  San Antonio  
an area had been seed ed  to  se a s id e  b e n t. The greenkeeper remarked 
th a t ben t wonft  grow down h ere . The grass looked l ik e  f e r t i l i z e r  had 
been s c a tte r e d  uneven ly  over i t .  A 100 pounds o f s u lfa t e  o f  ammonia



had been u sed . There was not more than a thousand sqittare f e e t  in the 
area so  10 pounds would have been too much. I t  was not stran ge th a t the 
bent went o u t. The growing o f bent in  Texas is  not as s imple in  East 
and C entral Texas as i t  is in  West Texas. I t  w i l l  be d i f f i c u l t  a lw ays. 
Success w i l l  h inge upon the proper s o i l  t e x tu r e , good drainage and th e  
in t e l l ig e n t  use of w ater and ju d ic io u s  f e r t i l i z a t i o n  w ith  n itro g en .  
N itrogen  can be used more g en erou sly  during the sp rin g  and f a l l ,  -when 
tem peratures are moderate and grass is  growing good, than in  the middle 
o f  the summer when th e  days are  h o t ,  and grass growth has been retarded  
by the h igh tem peratures. About a l l  anybody can expect to  do when the  
tem perature range is  around 100 t o  105° F . ,  e s p e c ia l ly  in  regions where 
th e  nigjrts s ta y  h o t ,  is  to  hold the b e n t. Just tr y  to  keep i t ,  but 
don’t  attem pt to  force  growth. Temperatures are to o  hot for  i t  to  grow. 
Overdoing n itro g en  makes the grass to o  s o f t  and lush  and th en  i t  w i l l  
sc a ld  and be preyed on by large  brown patoh and other trou b les  a s s o c i ­
a ted  w ith  hot w eather. That doesn’t  mean th a t n itro g en  should  n o t be 
used in  the summer. There a r e  tim es -when i t  i s  needed but th e  rates of 
a p p lic a t io n  should be l ig h t  a t  th a t season  of th e  y ea r , probably not 
more than l / 2  pound of a c tu a l n itr o g e n  per 1000 square f e e t  a t  any tim e. 
I t  is  always p o s s ib le  to  put on a l i t t l e  more f e r t i l i z e r  but once th ere  
i s  too much nobody but God can take i t  o f f ,  and he won’t  do th a t fo r  
you.

I t  is  now 3:20 so  I am go in g  t o  s to p . Some in  the audience may 
l ik e  to  ask  Dr. Jon es, or ask  mo some q u e s t io n s . Let them f i r e  away.

QUESTIONS AND ANSWERS

Q. W ill th e  s o i l  p r o f i le s  be a v a ila b le  for  ob servation  and study?

A. I have more s o i l  p r o f i le s  here and w i l l  have -them on d isp la y  so 
anyone who is  in te r e s te d  can come up and look at them.

There i s  one th in g  th a t  I did n e g le c t  and maybe I should have 
m entioned; I always ta lk  about tr e e  roots  in  g reen s . Here is a 
p r o f i le  showing tr e e  roots in  th e  s o i l?  I f  th ere  a re  tr e e  roots in  
th e  green thqy w i l l  rob th e  s o i l  o f m oisture and o f  p lan t fo o d , and 
when ihe s o i l  once becomes bone d ry , w ater a p p lied  on th e  su r fa c e  w i l l  
w ater lo g  th e green because th e  w ater  is not absorbed by the s o i l .  
In stead  o f moving down 6 to  8 inches or 10 to 14 inches as i t  sh ou ld , 
w ater s ta y s on th e  su r fa c e  and makes the green sopping w e t .

Q. I have th e  chem ical a n a ly s is  o f  D allas w ater and would l ik e  to  know 
i f  i t  can be used on bent g reen s.

A. Q u a lity  of the w ater used on bent greens is  a v ery  p er tin en t  
q u estio n  to  r a i s e .  I have a number o f  an a lyses of D allas w ater in  my 
p o r t f o l io .  Some of the w e ll  w aters a t  D allas con ta in  up to 1600 parts  
per m il l io n  of d is so lv e d  s a l t s  m ostly  in  th e  form o f sodium c h lo r id e ,  
sodium s u l f a t e  and ap p aren tly  sodium carbonate. The chem ist who made 
th e  a n a ly s is  su ggested  to  one o f th e  g o lf  courses th a t a lk a l in i t y  
could be co rrected  by the a d d it io n  o f  a c id . Trouble caused by th e  use



of th is  w ater w i l l  not be caused by a lk a l in i t y .  I t  would be due t o  the  
presence of to o  many so lu b le  s a l t s * I f  the s o i l  reaches a p o in t where 
the s a l t  con cen tra tio n  becomes detrim enta l i t  is  an a lk a l i  s o i l*  Now 
I have n ot seen  anything in  D allas which leads me to  b e lie v e  th a t  water 
has been re sp o n sib le  for the lo s s  of g ra ss . S o lu b le  s a l t s  have not 
helped but th ey  have not made i t  im p ossib le  to grow g ra ss* Somebody 
sa id  the w ater must be to o  a lk a lin e  because th ey  used i t  on a rye green  
and the rye grass died* That is  dangerous reason in g . When I stud ied  
geology  the teach er  was an ex cep tio n a l man» He described  a g eo lo g ica l  
form ation and asked a stu d en t to  g iv e  the sequence of events which 
occurred* The stu d en t gave him the answer and was t o ld ,  "Your reasoning  
is  ju s t  about as reasonable as to  walk down S ta te  S tr e e t  (which was th e  
Main S tr e e t  of W isconsin U n iv e r s ity )  and conclude th at a chicken w alking  
across th e  s t r e e t  was a human being  because i t  had two legs*"  The 
d is t in g u ish in g  c h a r a c te r is t ic  between a chicken and a human being is  
not th e two leg s  but som ething e lse »  This has been a very  bad season  
fo r  rye grass and th ere  was a lo t  of troub le o b ta in in g  stands o f  i t *
I th ink  most o f the tro u b le  was due to  damping-off* The s o i l  should  
be s u f f i c i e n t l y  porous so  the s a l t s  can be washed out through th e  t i l e  
drains* Then th e r e  w i l l  not be a b u ild -u p  o f s a l t s  in  the s o i l*

Dr* Jones—We had some examples of s a l t  in  w ater from Waco* I t  was 
h ig h ly  charged w ith  calcium  carbonate and bicarbonate* As you say  
th a t s i t u a t io n  can be handled very e a s i l y 9 but where there is  a h igh  
charging of sodium carbonate running up to  1800 parts then the condi­
t io n  is  s im ila r  to  th e one in  Bryan b efore we got out new w ater system* 
You r e a l ly  have a problem w ith  th a t  much sodium carbonate*

Q. How can so lu b le  s a l t s  be removed from the s o i l ?

A. When th e  s o i l  i s  open the s a lt s  can be flu sh ed  out by thorough  
leaching* We rece iv ed  a s o i l  from a greenhouse a t  one tim e* The crop  
was poor so  we determ ined phosphorus and potash* They were sky h ig h , 
so  we doubted th a t trou b le  was due to  too  l i t t l e  p lan t food* We 
decided he probably used too much and had made an  a lk a l i  s o i l  a r t i f i ­
c i a l l y .  Then we determ ined th e s o lu b le  s a l t  con cen tra tion  and found 
them out o f  a l l  reason* So wre went to  the greenhouse and stayed  w h ile  
he watered* When you sa y  to  lea ch  ih e  s o i l ,  most people sim ply over­
w ater . We have learned th a t by experience*  I t  is  n ecessa ry  to  pour 
w ater on th e  bench u n t i l  i t  runs out below . He d id  th a t and in  s ix  
weeks the crop was growing in  a normal manner*



TURF GRASSES FOR THE SOUTHWEST

R. C. P otts  and G. C. ’Warner 
Agronomists

A, & M. C ollege of Texas

There are over 500 d if f e r e n t  n a t iv e  grasses growing in  Texas. 
During th e  p ast ten years the Texas A gricu ltu  m l Experiment S ta tio n  has 
te s te d  over 300 introduced sp e c ie s  from a l l  parts o f  the world having  
s im ila r  c l im a t ic  co n d itio n s  to  those found in  Texas. Thus ovex 800 
d if fe r e n t  s p e c ie s  o f  grass p lan ts have been considered  in  determ ining  
th o se  which are s u ita b le  fo r  tu r f  purposes.

The number o f  grasses th a t make good tu r f  is  l im ite d . Most of th e  
n a tiv e  g rasses  are bunchgrasses , and do not respond favorab ly  to  c lo s e  
mowing. The tu r f  grasses o f most v a lu e  are th o se  w hich, in  th e ir  na­
t iv e  c o n d it io n s , are more or l e s s  sh o rt and which are not injured  by 
c lo se  grazin g  or mowing.

The current p astu re p lan t improvement program a t  th e  A, & M. 
C ollege o f  Texas was s ta r te d  10 years ago . I t  was ‘the -third e f fo r t  
made by th e  Experiment S ta t io n  to  e s ta b lis h  a grass and pasture program 
The f i r s t  grass and p astu re work was in  the years 1898 to  1903. The 
second period  of a c t i v i t y  in  r e la t io n  to  g ra sses  was in  th e  years 1913 
to  1916. During t h is  period th e  A ngleton su b sta tio n  in  th e  Gulf co a st  
p r a ir ie ,  and th e  C h ill ic o th e  su b s ta tio n  in  northern Texas, received  
and te s te d  a l l  th e  introduced grasses which were a v a ila b le  to  the USDA, 
Bureau o f Forage Crop I n v e s t ig a t io n s . In 1936 a comprehensive program 
was in i t i a t e d  fo r  th e  development of range and pasture research . This 
program has been in  op eration  fo r  10 y e a r s , and recogn izes the wide 
public in t e r e s t  in  i t .  The p u b lic  has taken w ith  enthusiasm  those a c ­
t i v i t i e s  p er ta in in g  t o  improvement of pasture p la n ts ,  s o i l  con serva tion  
r e v e g e ta tio n  and proper land u s e s ,  and tu r f  work which you have so 
f o r c e f u l ly  endorsed by your p resence and coop eration  in  th is  f i r s t  tu r f  
co n fere n c e .

The nature and requirem ents of th9 program s ta r te d  10 years ago 
was to  develop  improved range and pasture p la n ts .  I t  is  our d e s ir e  t o  
improve th e  q u a lity  of pasture fo ra g e  a s  in d ica ted  by in creased  min­
e r a l s ,  p r o te in , and longer green growing se a so n s . The q u a n tity , or  
y ie ld  o f fo r a g e  i s  an oth er c h a r a c te r is t ic  we are im proving. Y ield  is  
in flu en ce d  by th e  ty p e  and nature o f  the p la n t ,  s o i l  f e r t i l i t y ,  and 
a v a ila b le  m o istu re , among o th er th in g s .  In th e  w estern  part of Texas, 
m oisture is  u su a lly  a l im it in g  fa c to r  in  producing high forage y ie ld s .  
During so  c a l le d  "wet yea rs" , most p lan ts grown in  West Texas respond 
by producing "bumper" crop s. During the years  of average r a i n f a l l ,  th e  
p la n ts  grow, make s e e d , and sometimes spread v e g e t a t iv e ly ,  because they  
are v ery  e ff  io ie n t  in  the use of w ater . Therefore any program to  in ­
crea se  th e  p r o d u c tiv ity  o f n a tiv e  w estern  grass p lan ts must be b u i l t  
around in cr ea sin g  th e  w ater economy o f those p la n ts . C onsiderable 
progress has been made in  improving th e  drought and cold  r e s is ta n c e  o f  
a number o f p la n ts .



The improvements made in  foroge production  has o fte n  been of such 
a naturo as t o  make p la n ts  le s s  d e s ir a b le  fo r  t u r f .  G enerally  long l e ­
aves and h e ig h t o f p la n ts  are a s so c ia te d  w ith  high y ie ld .  Thus s e le c ­
t io n  fo r  h igh  y ie ld  has been in th e  d ir e c t io n  away from d e s ir a b le  tu r f  
ty p e s . An example is  th e h igh  fo ra g e  producing C oastal Bermuda grass 
developed a t  the T if to n , Georgia s t a t io n .  C oastal Bermuda grass grows 
two to  fou r tim es as t a l l  and is  on ly  on e-fou rth  to  on e-th ird  as dense 
as th e  Bermuda grass commonly found growing in  Texas. C oasta l Bermuda 
grass very o fte n  grows k n ee-h ig h , and is cu t for  hay. There is no way 
of estim a tin g  how many d if f e r e n t  s e le c t io n s  w ere d iscarded  in  developing  
th is  t a l l ,  h igh  y ie ld in g ,  low d e n s ity  s t r a in .  I t  is  c e r ta in ly  true in  
our work here th a t  we have been o b lig ed  to  e lim in a te  many 'types of 
grasses th a t probably would have been v ery  d e s ir a b le  fo r  t u r f .  Our pro­
gram did n o t include th e  sa v in g  or s e le c t in g  of tu r f  ty p e s .

We d e s ir e  to  operate a w ell-rounded  program. In many in stan ces we 
have put in  extra  tim e or borrowed tim e from th e  pasture work in  order 
to  have a sm all b i t  o f  t u r f .  However, under such circum stances the  
l im it  as t o  how fa r  we could go was soon  reached . I f  a program o f de­
velopm ent o f tu r f  grasses or tu r f  types could be included as a pc.rt o f  
our p resen t w ork, i t  could b e n e f it  from th e  current pasture improvement 
program. An example can be c i t e d .  Four years ago Dr. B rittingham  
s ta r te d  a forage y ie ld  t e s t  on e le v e n  d if f e r e n t  introduced g r a s s e s ,  in ­
c lud in g  oommon Bermuda g r a s s . The Bermuda grass was to  be procured ns 
p ie c e s  o f p la n ts  from th a t  found growing l o c a l l y .  During the process o f  
c lea n in g  up a garden p lo t  a t  h is  home, he saved th e  Bermuda grass which 
was removed from th e  garden p lo t .  This Bermuda grass was p lan ted  in  
th e  t e s t  a lon g  w ith  l i v e  p lan t m a ter ia l of th e  ten  o th er g r a s s e s .  The 
p lo ts  r e c e iv e d  two f e r t i l i z e r  tr e a tm e n ts , one being a t  the r a te  of 40  
pounds o f n itro g en  per a c r e ,  th e  o th er  being 40 pounds of n itro g en  and 
40 pounds o f  phosphoric a c id  per a c r e . The p lo ts  were cut s i x  tim es 
th e  f i r s t  y ea r . The y ie ld  of th e  Bermuda grass on a l l  s ix  c lip p in g s  was 
on ly  on e-fou rth  o f a to n  per a c r e .  Three years la t e r  an a d d itio n a l  
a p p lic a t io n  o f n itrogen  was made, but th ere  was a b so lu te ly  no response  
on the Bermuda g r a s s . % ny people have looked a t  th e s e  Bermuda grass 
p lo ts  during th e  p a st fo u r  y ea rs . Most a l l  of th o se  people are in  
agreement t h a t  by a c c id e n t ,  a dwarf or sh o r t growing s e le c t io n  of Ber­
muda grass was made. This s e le c t io n  is  as dense aa one could p o s s ib ly  
w ant, but so fa r  we have not been ab le to  do anyth ing  to  i t  to  make i t  
grow b ig . This p a r tic u la r  s e le c t io n  of Bermuda grass may w e ll  be c a l le d  
a d e s ir a b le  tu r f  ty p e . I t  has been m aintained f o r  fou r y e a r s ,  but has 
no value as a p astu re or fo ra g e  producing ty p e . I f  a coord inated  tu r f  
program were in  e f f e c t ,  good advantage could be taken of having found 
th is  d es ira b le  tu r f  typ e  in  th e  cou rse  of the pasture grass improvement 
program.

There a r e  th r e e  n a tiv e  tu r f  grasses adapted to  the d r ie r  parts o f  
th e  s t a t e ,  b u ffa lo  g r a s s ,  c u r ly  m esquite g r a s s , and b lu e  grama g ra ss .

B u ffa lo  grass is  probably th e  most w id e ly  adapted n a tiv e  tu r f  
g r a s s . I t  grows throughout th e  g rea t p la in s  from Canada to  Mexico and 
is  a v a lu a b le  tu r f  grass in  a l l  t h is  range o f a d a p ta b il ity .  B u ffa lo  
grass in i t i a t e d  our p resen t pasture grass improvement program, and we



know much o f i t s  -value fo r  tu r f .  Our o r ig in a l grass nursery had sev era l 
thousand in d iv id u a l b u ffa lo  grass p lan ts from a l l  o f the g rea t p la in s  
s t a t e s .  Under the co n d itio n s  in. Brazos county i t  was very  ev ident th a t  
th o se  p la n ts  o r ig in a tin g  to  th e  north  did not grow as f a s t  nor y ie ld  as 
much forage a s  th o se  from more so u th e r ly  lo c a t io n s .  They grew rather  
s lo w ly , but made a d e n se , s h o r t - le a fe d  t u r f .  Their y ie ld  o f forage and 
o f  seed  was low , and as a consequence were not d e s ir a b le  pasture ty p e s .  
For tu r f  purposes how ever, th e y  were su perior  to  s e le c t io n s  procured 
lo c a l ly  and to  th e  south of th is  a r e a . W hile we d id  not save th o se  tu r f  
type s e l e c t io n s , such types could be re -c o n stru cted  again  by p lan tin g  
seed  h arvested  from areas to  th e  north  o f th e  lo c a tio n  d esired  to  
e s ta b lis h  a b u ffa lo  grass t u r f .  Such responses to  changing environment 
as was e x h ib ite d  by th e  p lan ts ju s t  mentioned o ffe r s  one method o f  
approach to  a low maintenance requirem ent t u r f .

B u ffa lo  grass under co n d itio n s in  Texas is  found p rim arily  in  areas  
having a heavy type o f s o i l .  I t  p refers a c la y  s o i l  or one having a 
co n sid era b le  amount o f  c la y  in  i t .  However, i t  i s  adaptable enough 
th a t i t  w i l l  grow in  san d , as was shown in  th e  p ic tu res  presen ted  la s t  
n ig h t by Dr. Noer. B u ffa lo  grass was grown in  our nursery on a poor 
f in e  sandy loam fo r  about s i x  y e a r s . I t  w as, however, a never-ending  
b a t t le  t o  keep the Bermuda grass from tak ing the B u ffa lo  grass .

The n a t iv e  grass p la n ts  of dryland areas have been able to  su rv ive  
down through th e  years because of th e ir  r e la t iv e ly  low w ater r e q u ir e ­
m ents, and th e ir  e f f i c i e n t  u se  o f th e  water they did g e t .  We cannot 
do much in  a r e l a t iv e ly  sh ort p eriod  toward changing th e  w ater economy 
of th e  n a tiv e  dry-land  g r a s se s . S e le c t io n s  in  th e  d ir e c t io n  of in ­
creased d e n s ity  are u s u a l ly  th o se  which have more leaves and le a f  
growth. I f ,  however, the l im it in g  fa c t o r ,  w a ter , is  not a v a ila b le  to  
support th e  extra, v e g e ta t io n  o f the dense growing p la n ts , th ey  w i l l  
n ot e x h ib it  -die d e n s ity  expected of them.

B u ffa lo  grass is  a sod ferm ing grass of v e r y  high q u a lity .  I t  w i l l  
w ithstand  v ery  heavy u sa g e , as in d ica te d  in  many p laces by heavy l i v e ­
s to ck  g ra z in g . Some p eop le  acquainted  w ith  B u ffa lo  grass w i l l  p la in ly  
sa y  th a t i t  cannot be grazed to o  c lo s e ly .  However, i t  can be grazed  
too  c lo s e ly ,  and i t  can be damaged by too  heavy t r a f f i c  upon i t .  This 
i s  tr u e , among other r e a so n s , because b u ffa lo  grass spreads v e g e ta t iv e ly  
o n ly  by runners. There are no underground s tem s, or rh izom es, t o  pro­
v id e  new le a f  blades when the top v e g e ta tio n  has been worn o f f .

B u ffa lo  grass is  d i f f e r e n t  from most grass p lan ts in  i t s  flo w er in g  
h a b it s .  The p o lle n  bearing and the seed b earing  flo w ers are  u s u a lly  on 
d if f e r e n t  p la n ts .  The male p lan t produces p o l^ n  on s ta lk s  th a t  are 
from 6 to  8 inches or more in  h e ig h t . The fem ale p la n t produces seeds  
on sh o rt s t a l k s ,  o ften  not over one inch t a l l .  A b u ffa lo  grass lawn 
having mixed male and fem a le  p la n ts  w i l l  make a somewhat sp o tte d  
appearance during the blooming sea so n , however, the p o lle n  s ta lk s  a re  
e a s i l y  removed by mowing. This i s  not v ery  o b je c t io n a b le , for some 
p o lle n  b earin g  p lan ts are needed to a s s i s t  in  seed  p rod u ction . Seed  
f a l l  to  th e  ground, germ inate , nake new p lan ts and thus help  m aintain  
the d e n s ity  of th e  t u r f .



Blue grama grass is  the second grass th at w i l l  be d iscussed# Blue 
grama is  n a tiv e  to  the g rea t p la in s  r e g io n t and is  widespread in  i t s  
occurrence throughout th e  r e g io n . In Texas i t  is found most commonly in  
the high p la in s  r e g io n , and to some ex ten t in  th e  r o l l in g  p la in s#  There 
are a number of other grama grasses n a tiv e  to  t h is  a r e a , and under c e r ­
ta in  con d ition s se v e r a l of them w i l l  make a f a i r l y  d esira b le  tu rf#  Blue 
grama, however, i s  the most w idespread o f  the gramas, and is q u ite  v er ­
s a t i le #  I t  w i l l  grow on c la y  s o i l ,  sa n iy  s o i l ,  and a l l  gradations be­
tween th e se  two tex tu res#  Blue grama is  n a tu r a lly  a bunch g r a s s , growing 
under some co n d itio n s up to 12 inches h igh  or more# However, where i t  
is  seeded ra th er t h ic k ly ,  i t  does not get too  t a l l ,  and under such a 
co n d itio n  forms a ra th er  d e s ir a b le  tu rf#  Blue grama grows w ell in  a 
m ixture w ith  b u ffa lo  grass , and in  many parts of northw est Texas the two 
are u su a lly  found growing to g e th e r .

Another tu r f  grass n a tiv e  to  the w estern  and dryer parts of th e  
s t a t e  is  cu r ly  m esquite grass# Curly m esquite grass is adapted prim ari­
ly  to  sandy land# Curly m esquite is  a s od forming grass and spreads 
p r im a rily  from runners# The leaves u s u a lly  are 2 to  4 inches lo n g , and 
th e  seed  s ta lk s  u su a lly  4 to  6 inches high# I t  does not grow v ery  t a l l  
or very  f a s t ,  and does not need mowing too often# There is no seed o f 
t h is  grass a v a ila b le  com m ercially. V/here i t  is  desired  to p la n t  a dry­
land area to  g r a s s ,  u su a lly  b u ffa lo  grass o r , in  c e r ta in  p la c e s ,  blue 
grama grass is  p la n ted .

An introduced p la n t of co n sid erab le  promise is  yellow  beard g ra ss .
Of the over 300 in tro d u ctio n s which we have t e s t e d ,  yellow  beard grass 
is  one o f th e  most v e r s a t i le #  I t  is  n a tiv e  to  areas bordering  the 
M editerranean s e a ,  In d ia , and perhaps China# Vie have in trod u ction s from  
A faganastan , Turkey, India and China. While y e llo w  beard grass is  a 
bunch g r a s s , and has steins up to  18 inches t a l l  or more, th e  stem s are  
v ery  f in e  and do not seem to  be a detrim ent in  making a tu r f  of th is  
g r a s s .

Yellow beard grass has been s u c c e s s fu l ly  grovm everywhere we have 
p lan ted  it#  I t  germ inates q u ic k ly , and grows ra p id ly . I t  produces an 
abundance of good seed  w hich sh a tte r  e a s i l y ,  are tran sported  r e a d ily  by 
w ind, and germ inate w ith  th e  f i r s t  good ra in . In areas cf f a i r l y  
abundant m o is tu r e , such as we have in  th e  lo c a l a r e a , yellow  beard grass 
seed  p lanted  in  the sp r in g  have produced mature p lan ts w ith  seed  which  
have sh a tte r e d , germ inated, and them selves made seed  in tine course of 
one growing se a so n .

Under co n d ition s o f low f e r t i l i t y ,  ye llow  beard grass p lan ts sm a ll, 
w ith  stems r a r e ly  over 12 inches t a l l .  With more s o i l  f e r t i l i t y ,  such 
as is  found in  th e  s o i l s  of the Brazos r iv e r  v a l le y  c lo s e  b y , ye llow  
beard grass w i l l  grow tw ice  as large#

I t  i s  a l i t t l e  d i f f i c u l t  to  mow is o la te d  p la n ts  of yellow  beard 
grass because -the seed  s ta lk s  are  so  w illo w y  th a t th ey  bend over in  
fr o n t  o f the c u tter  blade# In a dense stand where the seed  s ta lk s  do 
not g e t so t a l l ,  i t  is e a s ie r  to  mow, and may be cut e ith e r  w ith  a 
s i c k le  or r e e l  type mower.



While ye llo w  beard grass is  a bunch g r a s s , i t  grows w e ll  in  a dense 
s ta n d , and responds fa v o ra b ly  to  mowing. Mr. P otts has j u s t  in d ica ted  
to  you th a t he has se e n  y e llo w  beard grass under c lo se  and regu lar  
c lip p in g  a t  San A nton io . I t  was mowed every week a t  a h e ig h t  o f  1 in ch  
to  1 l / 2  in c h e s , and made a very  f in e  cover.

Yellow beard grass is  very  drought r e s is t a n t .  There are two very  
s u c c e s s fu l p lan tin gs a t su b sta tio n s  in  the 20 to  24 inch r a in f a l l  area  
of th e  w estern  part o f  th e  s t a t e .  We b e lie v e  th a t yellow  beard grass 
has a v e r y  d e f in i t e  p la ce  in  the d r ie r  regions of the s t a t e .

There is  one other introduced grass th a t holds con sid era b le  promise 
fo r  th e  d ry  areas of the s t a t e .  I t  i s  p r e se n tly  c a lle d  Caucasian beard 
g r a s s . I t  i s  c lo s e ly  re la ted  to  y e llo w  beard g r a s s , and is  v ery  s im ila r  
to  i t  in  appearance. We are  not to o  fa r  a lon g  in  th e  developm ent of 
Caucasian beard grass as y e t ,  but are w e ll  p leased  w ith  i t s  p ro sp ec ts .

Carpet grass is  n a t iv e  to  the so u th ea ster n  s t a t e s ,  th e  West In d ie s ,  
C entral A m erica, and th e  t r o p ic s ,  and is  p resen t in  abundance throughout 
th a t  area . Carpet grass grows n a tu r a lly  on s o i l s  of low f e r t i l i t y  and 
in  many con d itio n s where drainage i s  none too  good. I t  is  f a i r l y  re* 
sponsive to  f e r t i l i z e r ,  but does not require f e r t i l i z e r  to grow and pro­
duce a s a t i s f a c t o r y  t u r f .  Carpet grass is  a sod forming g r a s s , spread­
ing  by runners and s e e d . I t  has rather wide leaves which grow 6 to  8 
inches or more t a l l .  Where i t  i s  allow ed to  produce seed  s ta lk s  thqy 
may grow to  a h e ig h t of 15 to  18 in c h e s , and a r e  rather w iry  con sid er in g  
t h e ir  s i z e .  Carpet grass does have to  be mowed to produce the most 
d e s ir a b le  typ e of t u r f ,  and under fa vorab le  c o n d it io n s , i t  w i l l  fbrm a 
dense so d .

S t .  A ugustine g r a s s ,  from th e  b e s t  in form ation  a v a i la b le ,  is  a lso  
n a tiv e  to  about ih e  same regions mentioned fo r  carpet g r a ss . S t .  
A ugustine grass d if f e r s  from ca rp et g r a ss , however, in  th a t  i t  requires  
a con sid era b ly  h igher l e v e l  o f  s o i l  f e r t i l i t y  and somewhat b e t te r  
drainage to  make i t s  b e s t  growth. S t .  A ugustine grass has gained much 
o f i t s  p o p u la r ity  because i t  i3  very  shade to le r a n t .  I t  w i l l  grow 
b e tte r  under more shade than any grass we have a v a ila b le  fo r  ihe so u th ­
w est . S t .  A ugustine grass is  by nature a warm clim ate  g r a s s , however, 
i t  w i l l  s ta y  greener la t e r  in to  th e  f a l l  than w i l l  any of ih e  o th er  
tu r f  g ra sses  adopted to  the same a r e a , S t .  A ugustine grass is some­
tim es p a r t ia l ly  k i l l e d  by co ld  w eather in  north  and northw est Texas , 
however, from the F t .  Worth-Da l ia s  area southward i t  w ithstands most 
w in ters w ith ou t in ju r y . S t ,  A ugustine grass is  su sc e p t ib le  to se v e r a l  
of th e  more common tu r f  grass d is e a s e s ,  however, th ere  are con tro l 
methods fo r  those d is e a s e s .

There are  se v e r a l introduced grasses which would have been d i s ­
cussed i f  th e  tim e had a llo w ed . Centipede grass i s  an im portation  from 
China which produces a very  dense tu r f  on low f e r t i l i t y  le v e l  s o i l s .
It. grows very  w e l l  on poor sandy s o i l s  having f a i r l y  good dra in age. I t  
w i l l  grow on b lack  la n d , however, we do not know i t s  f u l l  range o f adap­
t a b i l i t y  or response on such s o i l s .  To date our knowledge of Centipede 
grass enables us t o  recommend i t  on ly  on the sandy s o i l s  g en era lly  south  
of an e a s t-w e st  l in e  drawn through Waco.



Bahia grass is  n a tiv e  to  -die West Indies and tr o p ic a l South America, 
I t  has been grown fo r  a number o f years in  the sou thern  parts of s ta t e s  
bordering the Gulf of M exico. I t  spreads p rim arily  from seed  and v ery  
coarse f l e s h ly  rhizomes produce a v e r y  dense and tough sod . I t  i s  
adapted p rim arily  to  the warmer parts of the southern  s t a t e s .

Bermuda grass ia  a n a t iv e  o f the M editerranean region  and In d ia .
I t  is  w id e ly  adapted throughout the sou thern  s t a t e s ,  and is  th e  most 
e x te n s iv e ly  used o f a l l  adapted tu r f g r a s se s .

Manila grass (Z oysia  m a tre lla )  is  a n a tiv e  of the P h il l ip in e  I s ­
lands and other is la n d  areas of the C entral P a c i f ic .  Manila grass pro­
duces a v ery  dense f in e - le a v e d ,  w e a r -r e s is ta n t  t u r f .  I t  grows very  
s lo w ly  in  comparison to  th e  o th er tu r f  g r a s s e s ,  but the slow  growth ra te  
reduces the number o f mowings n ecessa ry  to  m aintain i t  a t  a d e s ira b le  
le v e l  for  law ns.

D a llis  grass is  a n a tiv e  o f South Am erica. I t  is  a bunch grass but 
spreads s lo w ly  from sh o r t , f le s h y  rhizomes and from se e d . As is o la te d  
in d iv id u a ls ,  D a ll is  grass i s  o fte n  considered  a nuisance or a weed in  
other types of t u r f .  However, in  a s o l id  s ta n d , D a llis  grass provides 
a very  du rab le, w ear-res i s ta n t  so d .

QUESTIONS AND ANSWERS 
Answers — R. C. P otts

Q. How would i t  be p o s s ib le  fo r  th e  c o l le g e  to  do some work on tu r f?

A. I t  would be n ecessa ry  fo r  us t o  s e t  up a program on research  in  
tu r f  g r a s s . A l l  of our money comes fo r  the research  fo r  pastures  
and i t  is  s p e c if ie d  th a t i t  must be fo r  range and p a stu re . Anything 
th a t we have done fo r  tu r f  grasses has been on the s id e .

Q. How do you d i f f e r e n t ia t e  between Carpet and S t ,  A ugustine grass?

A. I t  i s  rather easy to  t e l l  the d iffe r e n c e  in  th e  two g r a sse s . S t .  
A ugustine grass has a quarter tw is t  where the le a f  b lade jo in s  on to 
the sh e a th , whereas in  carpet grass the le a f  w i l l  come out s tr a ig h t  
w ith ou t any tw is t  w hatsoever.

Q, Has S t. A ugustine grass been used on greens?

A. A ccording to  th e  rep re se n ta tiv es  from Houston and Beaumont i t  has 
n o t been used fo r  greens.

Q. Are th e r e  seed s a v a ila b le  fo r  S t ,  A ugustine grass?

A* I b e lie v e  I can answer th a t— th ere are no se e d s .

There is  one or two th in gs th a t I would l ik e  to  p o in t out Mr. 
Chairman i f  I may— in  ju s t  a m inute. There has been a l o t  of in ­
t e r e s t  in  th is  grass here th a t most of you have se e n . 1*11 g ive  you 
some of i t s  good and bad c h a r a c t e r is t ic s .  This i s  a v ery  dense tu r f



here as you s e e  i t  in  t h is  p o t. This has been in  th e  greenhouse for  
about th ree  weeks and i t  has s ta r te d  to  grow a g a in . The tu r f  you s e e  
in  fr o n t  of the pot has not been  in  the greenhouse. This grass was s e t  
out in  th e  f i e l d  th ree years ago on th e  fo o t  cen ters and given e x c e l­
le n t  ca re . I t  took  two years f o r  the grass to  cover and make tu r f as 
you see  i t  h ere . That is  v e r y , very  slow  and to me -that is  th e  b ig
o b je c t io n  to  th is  p a r tic u la r  g r a s s . I f  you have a long time to w a it
we have no grass in  the s t a t e  th a t  w i l l  make a b e tte r  tu r f .

Now to  the people who a r e  in te r e ste d  p a r t ic u la r ly  in  heavy t u r f s - -  
r o a d s id e s , maybe fa ir w a y s , I would lik e  to  recommend th is  g r a s s . This 
narrow le a f  Bahia g r a s s . I t  has a dense s o d , and I b e l ie v e  the tough­
e s t  tu r f  o f  any o f the grasses th a t is  up h ere . I f  you w i l l  n o t ic e
a f te r  the m eeting th is  morningj i f  you w i l l  come up here and look a t
some of th e  rhizomes o f  th is  grass you can se e  th ey  a re  very heavy and 
very  dense and i t  w i l l  stand a l o t  of t r a f f i c .  To g ive  you some id ea  
as to how much t r a f f i c  th a t might have—a few years ago we s ta r te d  to  
plow up a p lo t  o f t h is j  we had two mules and a l i t t l e  10-inch  turn ing  
plow, the mules were 17-i| hands h igh and we could on ly  take 4 inches of 
the sod a t  a tim e. That is  a l l  th o se  mules could p u l l .  Their b e l ly  
was touching th e ground a t  t h a t .  So you can s e e  j u s t  how tough i t  i s .  
You can take an ord inary s iz e d  tr a c to r , when the ground is wet and run 
over i t  w ith  th e  tr a c to r  and you can ’t  see  your t r a c to r  p r in t in  th e  
ground. So th e r e  is  none o th e r  q u ite  as tough as th a t  p a r tic u la r  sod .

Q, How co ld  to le r a n t  is  co y s ia  m atrella?

A. Zoysia i s  f a i r l y  co ld  r e s i s t a n t .  I t  w i l l  stand th e  co ld  in  Texas, 
Bahia grass is  going t o  have to  s ta y  p r e tty  w e ll south of Waco.

Q, Where is  Bahia grass adapted?

A. Bahia grass is  adapted on ly  to  th e  humid or subhumid part of the  
S ta te  where the tem peratures do not go below  10-15° F ,



TURF WEEES

H. B. Parka, C urator, Museum 
A , & M, C ollege of Texas

The number o f  sp eo ie s  o f  g r a s s e s ,  n a t iv e ,  or introduced in to  ih e  
S ta te  of T exas, w hich are e s p e c ia l ly  adapted to  ■the b u ild in g  of tu r f  
cover in g  is  extrem ely  sm all in  comparison t o  the number o f  th o se  sp e c ie s  
o f p la n ts  which come in to  com p etition  w ith  them. W hile any two p lan ts  
growing in  c lo s e  p roxim ity  a re  in  com p etition  w ith  each o th er as fa r  as 
su sten an ce i s  concerned , th ere  is  a large number of sm all and s p e c ia l ­
ized  p lan ts which fin d  a home in  tu r f  and a re  p ro tected  by i t .  In con­
s id e r in g  th e  r e la t io n s h ip  o f  tu r f  p lan ts and tu r f  weeds ■the areas upon 
w hich th e  tu r f  form ing p lan ts a re  used are d iv id ed  in to :

Sm all Lawns, in c lu d in g  a l l  sm all p lo t s  o f ground on which p lan ts  
are c a r e fu l ly  p ro tec ted  and cared for in  order to  have a smooth p la n t  
covered area  as a b a s is  for a fro n t yard . These p lo t s ,  no m atter how 
c a r e fu l ly  cared f o r ,  harbor many s p e c ie s  o f  o th er p lan ts which a re  con­
s id e r e d  in  th is  paper a s  w eed s.

The second d iv is io n  is  large law ns. These are th e  grass covered  
areas around p u b lic  b u ild in g s  e s p e c ia l ly  churches, s c h o o ls ,  h o s p i t a ls ,  
and la r g e r  and b e t t e r  cared for p lo ts  around the la rg e  e s ta te s  which  
surround alm ost every large  tow n. In th e se  la rg er  lawns are found a l l  
o f th e  weeds of th e  sm a ller  lawn and a d d it io n a l s e t  which fin d  a 
growing p la ce  in  th e  g r e a te r  areas which are  not so c a r e fu lly  worked 
as th o#e o f th e  sm all law ns.

Acreage lawns are th o se  enormous b locks o f land on which i t  is  
d e s ir e d  to  have a smooth tu r f  coverin g  e ith e r  f o r  lo o k s , or fo r  both  
looks and u t i l i z a t io n  fo r  o e r ta in  maneuvers. In th is  c la ss  a re  th e  
lawns on g o lf  l in k s ,  army and a i r  f i e l d s ,  the campuses o f large  
sch o o ls  or in s t i t u t io n s  where many people are con cen trated , and in  
c e m e te r ie s , e s p e c ia l ly  th ose  th a t m aintain  a smooth sod covered su r­
fa c e  over many acres of la n d . Again "this th ir d  d iv is io n  makes p o s s ib le  
space fo r  a th ir d  s e t  o f  t u r f  weeds to  m aintain  them selves in  s p i t e  of 
th e  continuous work of th e  c a r e ta k e r s .

The fo u r th  and l a s t  d iv is io n  undoubtedly covers a greater  area  
when com pleted than  a l l  of th e  other se c t io n s  combined. This is  th e  
roadsides of th e  fa r  reach in g  highways o f the S ta te  of T exas, a lo n g  
w hich e x i s t  areas w hich w i l l  be easy  to  turn into permanent and e a s i ly  
m aintained law ns, much o f  -which is  a lr e a d y  com pleted. Many a c r e s ,  by 
continuous work w i l l  be added to  th a t a lread y  in  e x is te n c e ,  but over 
many m iles o f  "these roadsides the tu r f  must be developed from s o i l  im­
p o rted , or by th e  use of som ething b es id es  the p resen t known ground 
c o v e r s . This huge area contains in  g r e a t  q u a n tity  not on ly  weeds 
w hich must be combatted in  the lawns o f the fo reg o in g  s e c t io n s ,  but 
has many a d d it io n a l p lan ts th a t have m aintained them selves a g a in s t  th e  
most strenuous a s s a i la n ts  o f  nature u n t i l  the c o n tr o ll in g  and subduing  
o f th ese  areas in to  w e ll  cared fo r  roadside lawns is  n ext to  an impos­
s i b i l i t y .



A tu r f  weed oan be d efin ed  as a p lan t where i t  i s  not d e s ir e d .  
W hile th is  is  somewhat d if f e r e n t  fhom th e common d e f in it io n  o f  a. weed* 
i t  i s  n ecessa ry  th a t t h is  d e f in i t io n  be u sed , as many tim es the com­
ponent of th e  tu r f  d esign ated  as th e  weed is i t s f e l f  a w ell-known tu r f  
p la n t ,  but does not happen to be the kind o f tu r f  p lan t d esired  by the  
owner. "Turf” as used in  t h is  paper is  a homogeneous covering  of 
g r a s s - l ik e  p la n ts  whioh i s  m aintained as a b e a u t ifu l  and u s e fu l su r­
fa c e  fo r  a c e r ta in  p iec e  of land , and tu r f  weeds are  th ose  p la n ts ,  
e i th e r  g r a s s - l ik e  or o th e r w ise , th at may mar the surfacp  of t h is  ground 
co v er in g .

To enumerate th ese  w eed s, i t  is  thought b e s t  to d iv id e  them in to  
th e  fo llo w in g  c la s s i f i c a t io n s  i

1 . Sm all Lawns— gene r a l ly  on homes i t  e s .
2 . Large Lawns—th ose which are  found on th e  grounds of largo  

in s t i t u t io n s  and in  sm all parks found in  c i t i e s .
3 .  Acreage Lawns— or th o se  found in  la r g e  ce m e te r ie s , g o l f  

l i n k s ,  c o l le g e  campuses, and a ir  f i e l d s .
4 . Roadside Lawns—th o se  which should be m aintained a lo n g  

r o a d s id e s , and e s p e c ia l ly  where roadside parks have been 
s e t  ap art fo r  th e  u se  o f  t r a v e l l e r s ,

The weeds of a l l  o f the t u r f  su rface  of th ese  lawns w i l l  be in ­
h ab ited  by approxim ately  th e  same weed f lo r a .  To obviate r e p e t i t io n ,  
the naming o f th o se  p la n ts  which a re  d e f in i t e ly  u n d e sira b le , and 
th e r e fo r e  w eeds, w i l l  be g iv e n . We w i l l  begin  with those p r in c ip a lly  
combatted on sm all lawns found in  c i t i e s .  To show the magnitude o f  
the area w hich was s tu d ied  in  th e p rep aration  o f t h is  l i s t ,  i t  is  to  
be s a id  th at ihe c i t y  of San Antonio was used fo r  th is  purpose. As 
n ea r ly  as can be estim ated  th ere  were about 25 square m iles of lawn 
observed .

Of the la rg er  lawns s tu d ie d , Randolph F ie ld ,  which is  approxi­
m ately  12 by 16 m ile s ,  and Brooks F ie ld ,  somewhat sm aller  in  dimen­
s io n s ,  were stu d ied  a t  l e a s t  once during -the th ree  year of ob serva tion  
and during the same th ree  years alm ost every cem etery in Bexar County 
was v i s i t e d .

The weed comment on roadsides comes from  many thousands o f  m iles  
o f tr a v e l by autom obile made fo r  the purpose o f  c o l le c t in g  p la n ts  and 
p la n t n o te s •

B eginning w ith  the weeds o f  sm a ll law ns, as one would s u s p e c t ,  the 
most troublesom e are sm all p lan ts which were in  th e  s o i l  long b efore  
i t  became the f r o n t  yard of a c i t y  r e s id e n c e . Having liv ed  "through the 
form ntive p eriod  of c i t y  growth, on ly  hardy p eren n ia ls  are l e f t .  Among 
th ose  most ev id en t are bulb p la n ts .  The common White Rain JLily, 
Cooperia Drummondii, which blooms a f t e r  ra ins in  the S p r in g , and th e  
White Rain L i ly ,  Cooperia pedunculata which blooms under the same in ­
f lu e n c e  in  th e  F a ll  o f th e  je a r ,  accompanied by Hyb ran thus tex a n a , the 
b e a u t ifu l Copper Texas L i ly ,  are about the w orst weeds of th e  Spring  
and F a l l  periods "throughout much of th e  S ta te .  The bulbs of th e se



th ree  sp e c ie s  are lo c a te d  about s ix  inches below th e  su rfa ce  of the s o i l  
and under the in flu en ce  o f a one inch r a i n f a l l ,  th ey  w i l l  come in to  
bloom w ith in  36 hours* W hile "they are in  bloom th e y  are of con sid erab le  
ornamental v a lu e ,  but "they go out of bloom w ith in  a few  hours and then  
g iv e  the lawn a very  ragged appearance* I f  the lawn is  c lip p e d , the 
n ext morning i t  is  found th a t the stem s o f  th ese  p lan ts protrude from 
two to  th ree  inches above th e  su r fa c e  o f  the cut g ra ss . Another cu t­
t in g  w i l l  bring  another growth o f  s tem s. This g e n e r a lly  ends the 
trou b le  from the f i r s t  bloom , but th e  p la n t  w i l l  bloom every tim e tin 
r ig h t  amount o f  r a i n f a l l  occurs* During many seasons th e se  th r e e  
sp e c ie s  become a p rotracted  nuisance f o r  a p eriod  o f  n e a r ly  two months 
and due t o  th e  f a c t  th a t  th e ir  bulbs a re  deep underground, i t  does no 
good to  mow th e  p la n ts .  The on ly  remedy is  t o  remake the lawn and 
screen  out the bu lbs when the s o i l  i s  being tr a n sfe r r e d . These l i l i e s  
are mentioned as they are perhaps the most u n iv ersa l cf lawn weeds in  
most of Texas.

The other s e t  of p la n ts  g iven  in d e t a i l  are  n a t iv e  a s te r s  or p lan ts  
of c lo s e  k in . About the middle of summer sm all w h ite  A s te r - l ik e  flow ers  
w ith  an o cca sio n a l y e llo w  one, commence to  appear in  th e  lawns* These 
flow ers a re  so  near th e  same h e ig h t of th e  lawn grass th a t  i t  i s  im­
p o ss ib le  f o r  th e  lawn mower t o  c l ip  them, and as the season advances 
th e  number o f such  flow ers in creases immensely* The only way th a t  th ese  
p lan ts can be combatted is  by f in g e r in g  in  the grass and f in d in g  the 
tap  root of th e  p la n t a nd then  by c a r e fu lly  p u llin g  the ro o t and un­
ta n g lin g  i t ,  one is  a b le  t o  e x tr a c t  from among the grass roots a number 
o f lon g  branches o f the A ster  or Applopappus* These p lan ts , i f  they 
grew anywhere e l s e  but in a p e r io d ic a l ly  mown lawn, would grow to  the  
h e ig h t of th ree  or  four f e e t  and produce on ly  a few  flow ers a t t te  ends 
o f long bran ch es, but under ihe lawn environment th e y  produce t h e ir  
e n t ir e  crop of flow ers j u s t  even wi th  the top  of the grass co v er . This 
i s  a remarkable ad ap ta tion  which nature i t s e l f  makes to s a t i s f y  -the 
need of p erp etu a tion  o f a s p e c ie s .  The only way to  combat such p lan ts  
is  by \vatching the lawm and a t  th e  tim e th e  f i r s t  A ster  or Aplopappus 
flow ers ap p ear, f in d  th e  tap root o f the p lan ts and p u ll the root from  
th e  ground. This w i l l  end the trou b le  fo r  a y e a r . Another c la ss  of 
weeds which is  found in  sm a ll lawms i s  grass which is not of the some 
v a r ie ty  as the m ajority  of the lawn. One o f the w orst in truders in  
lawns 'where Bermuda G rass, S t .  A ugustine G rass, or B luegrass form the 
d esired  c o v e r in g , is  D a lle s  G rass, a p la n t w hich , when i t  is used  
e n t ir e ly  fo r  a lawn forms a b e a u tifu l su rface but Tvhen one or two 
p la n ts  of i t  occur among the p lan ts of the d e s ir e d  v a r ie ty ,  i t  becomes 
a most u n s ig h t ly  weed, ^he o n ly  way to do away w ith  u n d esira b le  lawm 
grasses is  to  c a r e fu l ly  uproot them. To comment on a l l  o f th e  sp e c ie s  
would require an immense amount of t im e , so  the l i s t  o f th ose  commonly 
occurring  in  sm all lawms is  appended.

Small Lawms

Having d iscu ssed  the sm all lawns and the characters of th e  weeds 
found, i t  is  ev ident th a t  w ith  each of the fo llo w in g  named s e c t io n s ,  
a l l  s e c t io n s  w i l l  con ta in  approxim ately the same kind and number of 
weeds per square a r e a ,  but as the weeds more im portant to  an area  are



mentioned th ey  w i l l  not be re-m entioned in  th e  fo llo w in g  d iv i s io n s .  Par 
each d iv is io n  is  g iven  th e  L atin  and common names o f  the most commonly 
occurring  w eeds. I t  is  a l s o  apparent th a t i t  is  not n ecessa ry  to  g ive  
even a m a jo r ity  of the weeds p r e s e n t , as the treatm ent fo r  one of th e se  
in truders i s  g e n e r a lly  the treatm ent n ecessary  for  a l l .  U nless one i s  
very  in te r e s te d  in  some one l i t t l e  known or s tr a y  in  the lawn under 
q u e s tio n , he has l i t t l e  need fo r  the name o f th e  p la n t . In such a case  
i t  i s  very  ea sy  to  ob ta in  the name o f  the o ffen d er  by sending a specimen  
to  any of th e  departments o f A. & M. C ollege which are concerned w ith  
th e  m aintenance o f v eg e ta b le  ground c o v er in g s•

Weeds o f  Sm all Lawns

Pasalum d itatatu m  P o i r . ,  D allas Grass 
Cyperus escu len tu s  L . ,  Northern Nut Grass 
Cyperus rotundus L . ,  Southern Nut Grass 
Cooperia Drummondii H erb ., Large White Rain L ily  
Coopcria pedunculata H erb ., Small White Rain L ily  
Hybranthus texanus (H erb .) S tu e d .,  Y ellow  Rain L iljL  
Bowles ia inoana R. & P . , Rabbit L ettuce  
Dichondra repens F o r s t . ,  C a lifo rn ia  Ground Cover 
T o r i l is  nodosa G aertn, Knotted Hedge F h rsley  
Lamium am plexicau le L . f H enb it, Spanish  K i l l  
V eronica peregrina  L . ,  Water Wort.
L innria texana ¿ c h e e le ,  Toad Flax  
Nama hispidum . A. Gray, Red Sand B e lls  
¿ a p se lla  b u rsa -p a sto r is  L . ,  Shepherd’s Purse 
Plantago h etero p h y lla  N u tt. ,  G rasslike P lan ta in  
Plantago v ir g in ic a  L. W ideleaf W interfat 
Gnaphalium faleaturn Lam«, Rabbit Tobacco 
Cenchrus p a u ciflo ru s B en th ., San Burs 
Rumex p u lcher L . ,  F id d le le a f  Dock 
Sonohus as p er (L .)  H i l . ,  Sharp le a f  Saw T h is t le  
Sonchus o lera sen s L. Round Leaf Sow T h is t le  
A ste r  e r ic o id e s  L. White A ster  
Aplopappus d iv a r ic a tu s . F a lse  broomweed 
A11ium m obilens e , Regel Wild Onion 
Nothoscordum b iv a lv e  (L .)  B r it to n , Crow Poison

Weeds Found in  Large Lawns

Modiola ca ro lin ia n a  (L .)  G, D on ., Red Cheeses 
Malva p a r v if lo m  L. Cheeses 
¿i'da s p inosa L . ,  Sp iney Oak,
L ippia i n c i s e , S m a ll, Frog F r u it ,  Matoh Head 
Mollugo v e r t i c i l l a t a  L. , Carpet Weed 
Glinus rad iatus (R. & P .)  R oh r., Carpet Weed 
Hordium fu ss  i 1lum N u t t . , L i t t l e  B arley  
C a llirrh o e  in vo lu cra ta  (N u tt .)  A. Gray, 'Wine Cup 
Gaura s in u a ta  N u t t . ,  Sm all Yellow Primrose 
Bromus ca r th a rtio u s  V a h l.,  Rescue Grass 
C hloris o u cu lla ta  S i s c h . , Crowfoot Grass 
S e ta r ia  g en icu la ta  (Lam.) B eau v., F o x ta il



O xalis v ilo a c e a  L . ,  V io le t  Sheep S o rre l  
Geranium carolin ianum  L . , Wild Geranium 
feuphorbia Serpens H .B .K ., Sparge, Flux Weed 
Argemone interm edia Sw eet. Wild Poppy 
Lepidium v irg in icu m  L . f Pepper Grass 
Sagina deoumbens ( E l l . )  T. & G. Pearlw ort 
A renaria N u t t a l l i i  Pox, Chickweed 
S t e l la r ia  media (L .)  C y r i l l ,  Chickweed 
Gossypion thus languinosus ( P o ir .)  Moq. Carpet Weed 
Monolepis n u tta llia n n  (S c h .)  Greene, Poverty Weed 
Vinca major L . ,  H ardleaf Blue p eriw ink le  
E volvulus s e r ic e n s  SW. Dward Morning Glory 
Namo jam aiconse L. White Sand B e lls

Weeds Found in  Acreage Lawns

Andropogon glome ratios W alt. B .S .P . ,  Bush Beard Grass
Andropogon d iv e r g e n s , H achel, L i t t l e  B lue Stem
Andropogon v ir g in ic u s  L . , Broom Sedge
Iva a n g u s t i fo l ia  N u tt . ,  Narrowleaf Marsh Elder
Cuscutta  glom erata C hoisy, Common Dodder
Convolvulus in canus V ahl. Gray Bind Weed
Ipomoea trichocarpa E l l .  T ie Vine
U niola  laxa (La) BCS .P . Bunch Oat Grass
Hymenopappus, S ca b iosaeu s L’Her, W ild C au liflow er
L ia tr is  punctata Hook, Button Snakeroot
Opuntin macnorhiza Engelm. Pad Cactus
Euphorbia marginata  P u rsh ., Snow on the Mountain
Sohrankia  angus ta ta  T. & G ., Shave Vine
Me l i la t u s  Xlba Desv. White Sweet C lover
l ndogofera s u ffr u t ic o sa  M i l l , ,  Indigo Vine
Cleomo gynandra L. S p id er  Flower
Cooculus ca ro lin u s (L .)  DC. Coral Berry
’Typha ang u s t i f o l ia  L. C a tta il
S e la g in e l la  R id d e l l i i  Van E s e l t in e ,  Wire Moss
Pteridium  aquilinum  ( L .) Kuhn. Upland Fern
Cladium jam aicens C rantz, Saw grass
Scirpus Americanus P er s . B uilrush
Yucca Arkansana T re l. Ben r Gras s
Polygonum hydropiper L . ,  Water Smart Weed
Eriogonum M ultiflorum  Benth W il ld .,  Buckwheat

Weeds Found in  Roadside Lawns

K allstroem ia  h ir su tis s im a  V a i l ,  C altrop  
Tribulus t e r r e s t r is  L . , Puncture P lant 
Croton Lindheimer i  Wood, Goat Weed 
P olan is in trachysperma T. & G ., S lic k  Weed 
F r o e lic h ia  Drummondii Moq., Snake Cotton  
Centaurea amerioana (Sox) N utt. S ta r  T h is t le  
Cirsium horridulum  M ich x ., Giant T h is t le



C irsium  virgin ianum  (L .)  Michx. Roadside T h is t le  
Biders b ip in n ata  L . , Snapnish N eedle 
Verbes ina v i rg in ica  L. White Crownbeard 
H elianthus annuus . L. Sunflower 
Lepaohys columnaris (S im s.)  T. & G. N igger Toe 
Parthenium hysteropharus L. Feverfew  
Baccharis n eg lec ta  B r i t t .  Bacoharis 
E rigeron  canadens is  L. Horseweed
H eterotheca su b a x illa r  i s  (Lam.) B. & R. Camphor Weed
(ju tierr ez ia  draounculoides DC. Blake Broom Weed
Eupatorium soriotinum  Michx. Big Boneset
Xanthium sac char a turn, W olbr. Cockle Bur
Ambrosia aptern DC., Blood Weed
Iva c i l l i a t a  YiTilld., Rough Marsh E lder
Cicuta maculata L. ’Wild Parsnip
Kryngium hookeri Yfalp. Thorny Eringium
¿orghum ha le  pens e (L .)  P ers. Johnson Grass
Andropogon sacch aroid es SYi. S i lv e r  Beard



CONTROL OF WEEDS IN TURF

Marvin H. Ferguson  
A ss is ta n t  A gronom ist, U .S .D .A . 

W ashington, D, C.

I t  is  w e ll  to  con sid er  weed c o n tro l in  tu r f  in  two p h ases. These 
are Weed p reven tion  and weed e r a d ic a tio n . Of th ese two phases weed 
p reven tion  is  much the e a s ie r  and more im portant. I f  a weedy tu r f  i s  
renovated and the weeds e ra d ica ted , the problem of p reven tin g  a r e in ­
f e s t a t io n  s t i l l  e x i s t s .

The maintenance of a d en se, vigorous tu r f  is  the b e s t  insurance  
a g a in s t  w eeds. Weeds cannot th r iv e  in  a tu r f  th a t is  dense enough to  
shade s e e d lin g  weeds and t o  compete for m oisture and p lant food .
Proper h eigh t of mowing, proper ir r ig a t io n ,  and provid ing p la n t food  
through f e r t i l i z a t i o n  a t  th e  optimum time fo r  the encouragement of 
d es ira b le  tu r f  sp e c ie s  are a l l  phases of management w hich are h e lp fu l  
in  m ain ta in ing  w eed -free  tu r f .

There are a number of ways in  w h ich  weed seed s may be introduced  
in to  tu r f  a r e a s , both in  th e  e sta b lish m en t of t u r f  and in  i t s  mainten­
a n c e . The u se  of manure or t o p s o i l  which m y  conta in  weed seed  and th e  
use o f grass se e d  which may con ta in  high percentages of weed seed  are  
two of the c h ie f  ways of in troducing weeds in to  an area on v h ich  a tu r f  
i s  b ein g  e s ta b lis h e d . On e s ta b lish e d  tu r f  a r e a s , weed seed s m aybe  
brought in by overflow  af w ater from an ad jo in in g  w e ed -in fe s ted  a rea . 
Weeds must be co n tro lled  on th e  a d jo in in g  area or the overflow  must be 
p reven ted . The us e of nanure or to p d ressin g  w hich contains weed seeds 
may be another source of contam ination.

S t e r i l i z a t i o n  to  k i l l  weed seeds in  manure or to p d ress in g  is  o ften  
p r o f ita b le  e s p e c ia l ly  in  th e  case of to p d ressin g  to  b e  used on p u ttin g  
g reen s. Weed seeds may be k i l l e d  by composting f o r  long periods by th e  
u se  of n itrogenous m ateria ls  in  th e  s o i l  m ixture or by treatm ent w ith  
c h lo r o p ic r in . Though th e se  methods are q u ite  e x p e n s iv e , th e ir  oost is  
sm all compared to  the c o s t  o f lab or involved  in  the hand w eeding o f  a 
p u ttin g  g reen .

Turf areas w hich have become in fe s te d  w ith  weeds must be trea ted  
accord in g  to the p ercen tage of weeds in  th e  p la n t  p op u la tion . I f  the  
area is  sm all and i f  th ere  a re  only s c a tte r e d  weeds in  th e  t u r f  ih ey 
may be econ om ica lly  hand p icked or sp o t tr e a te d  w ith  one of iho h e r b i-  
c id a l  chem icals • Areas in  which the weeds have more or le s s  taken over  
th e  tu r f i t  may be d es ira b le  or  even n ecessary  to  e lim in a te  a l l  the 
v e g e ta t io n  and s t a r t  over. Much more numerous are the areas where the 
weed p op u la tion  is to o  g r e a t  or th e  area to o  large for  s u c c e s s fu l spot 
treatm ent or hand p ick in g  but where weeds are n o t ser io u s  enough to  
warrant com plete ren o v a tio n . I t  is  on th ese  areas th a t  some o f  the  
h e r b ic id a l chem icals may be used to  a good advantage.



Most o f the e a r l ie r  h erb ic id es  developed depended upon a c a u stic  
e f f e c t  fo r  th e ir  h e r b ic id a l a ction #  These o ften  damaged the d e s ir a b le  
tu r f  sp ec ie s  as w e ll  as th e  weedy p lan ts which were to  be elim inated#  
Some o f th e se  h erb ic id es  produced a more or le s s  s p e c i f i c  a c t io n  but 
u s u a lly  a grea t deal of care has been n ecessary  to ob ta in  good r e su lts  
and the u n c e r ta in ty  o f  su ccess  has kept th ese  m ateria ls  from b ein g  used  
more w idely#

U n t i l  r e c e n t l y ,  t h e  a r s e n i c a l s  w ere p r o b a b l y  t h e  m o s t e f f e c t i v e  
h e r b i c i d e s  a v a i l a b l e  w h ic h  c o u ld  b e  us ed s u c c e s s f u l l y  a g a i n s t  a rge 
number o f  t h e  t r o u b l e s o m e  weeds • In t h e  use o f  a r s e n i c a l s  g r e a t  c a re  
is n e c e s s a r y  t o  p r e v e n t  s e r i o u s  damage t o  t u r f «  T h e i r  p o is o n o u s  n a t u r e  
is a n o t h e r  f e a t u r e  w h i c h  has p r e v e n t e d  p o p u l a r  a c c e p ta n c e  i n  weed con­
t r o l  work#

Sodium ch lo r a te  is  another h erb ic id e  which is  s e le c t iv e  f o r  some 
weeds# I t  has not been used w id e ly  because of the f i r e  hazard# F in e ly  
d iv id ed  p a r t ic le s  of sodium ch lo r a te  on organic m atter such as dead 
f o l ia g e  or c lo th in g  bums w ith  ex p lo s iv e  v io len ce#  When c a r e fu l ly  used  
i t  is  a very  e f f e c t iv e  h erb ic id e#

Other m a ter ia ls  such as k ero sen e , iron  s u l f a t e ,  ammonium th io c y ­
a n a te , and th e  various d in itr o  compounds have been used w ith  vary in g  
su ccess but none of them have found popular acceptance for u se  on turf#

The most rec en t h erb ic id e  to  be developed is  2 ,4  dichlorophenoxy- 
a c e t ic  a c id ,  commonly known as 2,4-D# 2,4-D  is  a growth substance which
has much g r e a te r  e f f e c t  upon some p la n ts  than upon others# This d i f ­
f e r e n t ia l  in  q u a n tit ie s  required f o r  t o x i c i t y  is  th e  p r in c ip le  upon 
w hich th e  h e r b ic id a l a c t io n  o f  2 ,4-D  depends. 2 ,4-D  is non-poisonouS  
and n on -in ju r iou s to  most grasses when c u t a t  lawn heigh t#  Some o f  
th e  bents show some in ju ry  and Bermuda may be in jured  a t  p u ttin g  green  
heigh t#  2 ,4 -D  is  one o f the most prom ising of a l l  the tu r f  weed con­
t r o l  agents th a t  have been d evelop ed , y e t  i t  must be remembered th at  
2 ,4-D  is  m erely a t o o l  in  th e  over a l l  management program, and a weed- 
f r  ee tu r f is  p r im a rily  dependent upon sound mamgement p r a c tic e s#

2,4-D  is  a v a ila b le  in  a number o f forms# The pure a c id  is not 
so lu b le#  I t  has been used in  spray m ixtures by d is so lv in g  the m ateria l 
in  a c a r r ie r  Carbowas (a p o ly e th y len e  g ly c o l ) ,  and then  d isp e r s in g  the 
m ixture in  water# S o lu b le  forms in clu d e th e  sodium and ammonium s a l t s ,  
and the e s te r s  #

Most o f th e  work w ith  2 ,4-D  has been done by ap p ly in g  the im t e r ia l  
as a spray# There are  a grea t many areas where spray equipment is  not 
a v a ila b le  and i t  may be d e s ir a b le  to  ap p ly  the m a ter ia l in  a dry f  erm# 
M ixing w ith  f e r t i l i z e r  has been s a t is f a c t o r y  in  some cases#

The standard recommendation fo r  rate o f  a p p lic a t io n  is  1 3 /4  
pounds per acre# I f  ra tes  are expressed in  parts per m i l l io n ,  then the 
amount o f  w ater to  be a p p lied  to a g iven  area must a lso  be sta ted #



Shrubbery or f lo w er  beds may s u f fe r  severe  in ju ry  i f  spray of 2 ,4-D  
is  a llow ed to  d r i f t .  Sprayers must a ls o  be thoroughly cleaned  fo llo w in g  
weeding op eration  s in c e  minute q u a n tit ie s  of 2,4-D  l e f t  in  the spray  
tank or hose may cause ser io u s in ju ry  to  p lan ts i f  th e sprayer is us ed 
la t e r  fo r  a d if f e r e n t  purpose.

To summarize -
A good stand o f grass is the b e s t  insurance a g a in s t  w eeds. Man­

agement p r a c tic e s  which w i l l  a id  in  d ev e lo p in g  a good stand of grass  
are the b e s t  weed c o n tro l m easures. H erbicides may be used v ery  e f ­
f e c t i v e l y  fo r  weed co n tro l i f  they are  used as t o o ls  in  th e  management 
program. I f  h erb ic id es  are  used as a "cure” fo r  weeds w ith ou t con­
s id e r a t io n  of o ther fa c to r s  involved  in  p reven tin g  re in f  es t a t  io n , th e y  
are not l ik e ly  to  be s u c c e s s fu l .



RODENT CONTROL

W. P. T aylor, Chief 
D iv is io n  o f W ild life  Research 

A. & M, C ollege o f Texas

I suppose th ose  of you who are d ir e c t ly  and in tim a te ly  concerned  
w ith  m ain ta in ing  fairw ays and g r e e n s , law ns, and tu r f  would agree th a t  
when you g e t  a lo t  o f rodent mounds on a n ice  coo l green tu r f  th a t the 
exp erien ce i s  ex a sp era tin g . I am going to  d iscu ss  some of -these rod­
ents .

In ea stern  Texas we have f a i r l y  common in  some p laces the m ole, 
which is  not a rod en t, hut which n ev er th e le ss  nay cause a lo t  o f dam­
age to  t u r f .  As you fo lk s  know th e  mole moves a lon g  alm ost l ik e  a 
swimmer -through w ater pushing up n ic e  l i t t l e  r id ges wherever he g o es .
As a m atter o f fa c t  th e mole doesn’t  con fin e  h is  a c t i v i t i e s  to  th ese  
r id g e s .  O cca sio n a lly  the mole d ig s  deeper f o r  n e s t in g  purposes and 
sometimes he gets -the n o tio n  of throwing out a lo t  o f d ir t  a l l  in  one 
p la ce  and so you have a l i t t l e  m in iature h i l l  or mound from 12 t o  18 
inches in  d iam eter and se v e r a l inches h ig h . The mole is  f a i r l y  w ide­
spread in  th e  ea stern  p art o f Texas. I f  any of you here are from w est 
of the 1 0 0 th  m eridian you w on't have any trou b le  w ith moles , because 
th ere  j u s t  a r e n 't  any in  th a t cou n try . But in  ea stern  Texas the mole 
i s  q u ite  abundant.

One o f th e  im portant rodents i s  th e  pocket gopher. We have about 
f iv e  d if f e r e n t  kinds of gopher in  th e  s t a t e .  They are found w id ely  
over Texas. The food h a b its  of th e  mole are la r g e ly  b e n e f ic ia l  s in c e  
i t  feeds most o ften  on -white grubs, earthworms, and o th er in s e c t  p ests  
l ik e  th a t ,  which sometimes do damage to  the greens or v e g e ta tio n  on 
top of th e  s o i l .  Most of th e  m o le 's  food is  con fin ed  to anim al m atter, 
whereas th e  pocket gopher con fin es i t s  a t t e n t io n ,  from the stand p oin t  
of food and su sten a n ce , to  v e g e ta tio n  and is  w e ll known fo r  i t s  hab it  
of ea tin g  o f f  th e  roots o f th e  p lan ts on which i t  f e e d s . I t  feeds on 
a g rea t v a r ie ty  o f p lan ts , so noth ing is  s a fe  where you have pocket 
gophers.

Like the mole the pocket gopher may throw up mounds of earth .
You can t e l l  -the pocket gopher's mound from th a t o f the mole by i t s  
shape and s i z e .  In E ast Texas you may run in to  both of them on -the 
same green or fa irw ay or lawn, so  th ere you may have a double pro­
blem .

I ought to say t o o ,  w ith  referen ce  to th ese  burrowing anim als 
th a t  have to  do w ith  t u r f ,  th ere  are a whole lo t  o f o th er an im a ls , 
some of them r e la t iv e s  o f th e  mole and others o f  the pocket gopher, 
who l ik e  to  use th e  tu n n e ls . Thus you have a number o f kinds o f sm all 
an im als . These may e a t  o f f  -the grass and herbs underneath th e  su rface  
of the ground and so add to  our t r i a l s  and tr ib u la t io n s  i f  we happen 
to  be in te r e s te d  in  m ain ta in ing  th a t  tu r f  in  a good u sab le  co n d itio n .
I d o n 't need to go in to  d e t a i l  as to  how th ese  th in g s make i t  d i f f i -



o u lt  to  m aintain  a n ice  tu r f .  You can!t  run a lawn mower over gopher 
mounds or mole r id g e s . They make the tu r f  u n s ig h t ly ,  and th e y  ought 
to  be g o tten  rid  of$ i t  i s  e n t ir e ly  p o ss ib le  to  get r id  of both the 
mole and the pocket gopher wherever you may f in d  them.

Nov; in  some of the W estern country , th a t  is  w est o f  th e  100th  
m eridian in  Texas, you w i l l  f in d  other rodents coming in  and doing a t  
l e a s t  some damage to  th e gra ssy  su r fa c e s . L i t t l e  ground s q u ir r e ls ,  
th e 13 lin e d  ground s q u ir r e l ,  th e  Mexican ground s q u ir r e l ,  and the  
sp o tte d  ground s q u ir r e l .  These are  not n ea r ly  so d etrim en ta l as th e  
o th e r s . They ju s t  burrow up to  th e  su rface  vhere th ey  can come out 
and look  around sometimes during th e daytim e. A ll  you have to con* 
tend w ith  is th e  sm a ll round opening o f the furrow. C ontrol i s  f a i r l y  
e a sy , w hether by drowning, or p o ison  g a s , or poison g ra in . In case of 
th e  sp e c ie s  p r e v io u s ly  m entioned, th a t  i s ,  th e  mole and th e  pocket 
gopher, one has sometimes to  r e so r t  to  both trapping and p o ison in g .

Another animal which gives us trou b le  in  tu r f  sometimes is  the  
c r a y f ish . In r e a l m oist s o i l s  you know what th ese  c r a y f ish  do to  the 
su r fa c e . They are  a nu isance and no m istak e, sometimes occurring in  
grea t numbers in  th e  m oister  s o i l s .  Those of you who come from th e  
p oin ts of h ea v ier  p r e c ip ita t io n  in  th e  s t a t e  w i l l  know e x a c t ly  what 
I am ta lk in g  ab o u t.

S t i l l  another anim al th a t we have in  Texas is  th e  arm ad illo .
W hile the arm ad illo  is  not a r o d e n t, n ev er th e le ss  i t  i s  an animal th a t  
g ives us some concern sometimes because i t  has the d e lig h t fu l h ab it of 
running i t s  nose around over the su rfa ce  o f the ground and making 
u n s ig h t ly  rooted up p la c e s . I t  moves d ir t  about l ik e  a l i t t l e  p ig  
and, as a m atter of f a c t ,  is  doing i t  fo r  the same purpose the p ig  
w ould, namely tr y in g  to  fin d  some term ites  or some other bugs or e a t ­
a b les in  the su r fa c e  la y er  of the s o i l .  I t  is a d i f f i c u l t  hombre to  
co n tro l sometimes to o .  The b e s t  co n tro l I know is  a c a l ib e r  r i f l e  22 
la tq  in  the ev en in g . To c o n tro l the c r a y fish  put a few  drops of 
carbon b isu lp h id e  or kerosene in  the chimneys and th a t w i l l  s e t t l e  
th a t p-entlem n fs h ash .

A proper com bination of trapp ing and p o iso n in g , or drowning, or 
g assin g  w i l l  take care o f  a l l  th e se  p e s t s .  There is  no excuse fo r  
having any o f them in  a w e ll  kept fa irw ay. I am. going to  ask Mr. 
Poore, who is  E xtension  S p e c ia l i s t  w ith  th e  Fish and W ild life  S erv ice  
and th e  Texas E xten sion  S e r v ic e , to  show you some of th e  types of 
traps he has brought over h ere . Some o f  the mole trap s and some 
pocket gopher traps •

Mr. Poore
Texas E xtension  S erv ice

I b e l ie v e  Dr. Taylor has p r e tty  w e ll  covered the s u b je c t ,  I ju s t  
want to  show you some o f the th ings we use t o  co n tro l th e  pocket gop­
h er . F i r s t ,  I want to  sa y  a word or two about the m ole. About the  
on ly  th in g  we have found th a t  is  v ery  s u c c e s s fu l in  c o n tr o ll in g  the  
mole is  tra p p in g . We have tr ie d  p o ison in g  w ith  varying degrees of



s u c c e s s ,  t r ie d  p o ison in g  earthworms, a p p le s , and th in gs l ik e  th a t and 
p u ttin g  them in  the moles runway and the r e su lts  have not been to o  good. 
But th e  mole can be trapped# I have here one type of tr a p , I l ik e  what 
th ey  c a l l  the harpoon type trap  b e s t ,  but mine has g o tten  away from me 
and I don’t  happen to  have o n e . I t  is  j u s t  a sim ple trap that you s e t  
on the ground 'whenever the mole comes a lo n g  and pushes th e  pedal up in  
fr o n t between the jaws and as he runs through he gets caught#

The pocket gopher is  v ery  e a s i ly  co n tro lled #  I t  j u s t  takes a 
l i t t l e  tim e and e f f o r t .  The two methods th a t  we use are trapping and 
poisoning# There a r e  some traps on the market th at a re  very  good but 
fo r  trapping we f in d  th is  Macabee Gopher Trap to  be most s a t is f a c t o r y .
We u s u a l ly  use two tr a p s . The gopher mound is  not com p lete ly  round#
There is  a d ep ression  on one s id e  o r d in a r ily  i f  you w i l l  dig down a few  
inches on th a t s id e  you w i l l  f in d  the runway, en large th a t and o fte n  
you w i l l  f in d  a double runway, one coming in  from one d ir e c t io n  and 
another from another# Always open th a t  up and leave i t  open# Then s e t  
the tr a p s ,  u s in g  a w ire to  a t ta c h  and stake -them down, i f  you don’t  the  
gopher may run o ff w ith  them# Lots o f time you put one as fa r  in  the 
runway as you can and another in  another runway in  th e  o ih er  d ir e c t io n  
and le a v e  the opening open where the gopher can see  lig h t#  The gopher 
w i l l  come back there w ith  s o i l  to  t r y  to s to p  up th e hole#  O rd inarily  
you can catch  th e  gopher# I f  you are trapping around midday you w i l l  
g e n e r a lly  catch  a gopher w ith in  two to two and one h a lf  hours a f te r  you 
s e t  the tr a p , sometimes e a r l i e r  than that# 'Trapping is  very  s a t is f a c t o r y  
w ith  l i g h t  in f e s t a t io n  and is  q u ite  a b i t  o f fun b e s id e s .

The o th er  method is  poison ing# In San Antonio our s e r v ic e  has a 
m ixing p la n t where we mix a great many tons of stry ch n in e  poison g ra in  
each year for the co n tro l o f  gophers# This goes out t o  th e county  
agents over th e  s t a t e  and t o  the cou n ties#  Just to g iv e  you one ex ­
ample we have in  the la s t  th r e e  months shipped to Rush County 2 0 0 0  

pounds o f  p osion  g ra in  fo r  th e  co n tro l of pocket gopher. Of course 
farmers use th a t  m ain ly , along w ith  poison  we a ls o  have gopher p rob es, 
noth ing more than a pipe w ith  the end o f i t  fo ld ed  up and a handle put 
on here so th a t you can punch i t  down# Y0u can use any k ind  o f  a rod 
g e t a h o le  down in to  th e  runway, don’t  g et the h o le  below  the f lo o r  of 
the runway# I f  you get th e  h o le  below  the f lo o r  of the runway the 
gra in  w i l l  be below the f lo o r  and ihe gopher w i l l  run over the grain#
Pour the g r a in , maize in  th is  c a se , in  the h o le ,  and then cover it  up# 
O rd in ar ily  we k ick  th e mounds down,when the gopher throws a d d itio n a l 
mounds you can se e  where th ey  remain#

One p a ir  o f gophers w i l l  throw up q u ite  a lo t  o f  mounds. You w i l l  
see  a ch a in  o f mounds# I t  i s n ’t  n ecessary  to  t r e a t  each mound# We have 
found th a t  by tr e a t in g  land w ith  th is  p o ison  grain you can o r d in a r ily  
k i l l  75 to  85 p ercent o f  them w ith  one treatm ent of ih e  g ra in . There 
w i l l  be some l e f t  and you can go back and c lea n  them up w ith  the gra in  
or th e tr a p s . The g r a in  s e l l s  a t  $ 1 2 # 0 0  per hundred, charges prepaid  
to  any part o f Texas# Anyone th a t wants i t  can g et i t .  The county  
agents keep i t  fo r  the farm ers, s e l l  i t  out to  them in  sm all l o t s .  I f  
there a r e  any q u estion s I w i l l  be glad to  answer any th a t I can.



QUESTIONS AND ANSWERS

Q. This man wants to  know something more about th e  contro l of' c r a y fish .

A. Use carbon b isu lp h id e  and kerosene. That is  out of my l in e  and I am 
going to  a sk  Dr. Taylor to  ta lk  to  you a l i t t l e  more on th a t .

A, Dr. T aylor—
This is  a p r e t ty  b ig  su b je c t . As a m atter of f a c t  I expect we could  

spend about h a lf  a day on d i f f e r e n t  phases of i t .  Most in te r e s t in g  to o ,  
but we a r e n ’t  going to  have th a t much tim e and I want t o  c a l l  your a t ­
t e n t io n ,  b efo re  we q u it ,  to a couple o f b u lle t in s  which have some of th e  
req u ired  in form ation , and which some of you may be in te r e s te d .  Mr.
Poore has others in  h is o f f i c e .  One is  on pocket gopher c o n tr o l,  t h a t ’s 
B u lle t in  22  o f th e  F ish  and W ild l ife  S erv ice  and the o th er is on mole 
c o n tr o l ,  B u lle t in  16 o f th e  F ish  and W ild l if e  S e r v ic e , as fa r  as th ese  
w i l l  l a s t  you a re  welcome t o  them. And i f  you need more w r ite  to  th e  
Experiment S ta t io n  or E xten sion  S erv ice  and ask  fo r  the b u l le t in  on 
th e  C ontrol of m o les , pocket gop h ers, or  cra y fish  fo r  th a t m atter .

On th is  c r a y f ish  p ro p o s it io n  the d ir e c t io n s  a re  very  sim ple as I 
s a id  aw hile  ago about 10  drops o f  carbon b isu lp h id e  in th e  burrow and 
c lo s e  th e  entrance to  the burrow. T hat’s a l l  th e r e  is  to  i t  according  
t o  th is  b u l l e t in .



DISEASES OF TURF GRASSES AND THEIR CONTROL

Fred Grau, U.S.G.A  
W ashington, D. C,

I n o t ic e  th a t I am th e t a i l - e n d e r  t h is  morning, th is  a ftern o o n , 
and a g a in  tomorrow morning. I t  must have some s p e c ia l  s ig n if ic a n c e .

I am n o t a p a th o lo g is t .  I have been in  th e  p o s it io n  o f ju s t  
being a p r a c t ic a l  nan in te r e s te d  in  th e  developm ent o f t u r f ,  and so 
any one of you who knows more about pathology than I could t i e  me up 
in  k n o ts. But what I am going to  tr y  to  g iv e  you is  ju st  a few  sim ­
p le  fundam entals on some of the more common d isea ses  of grasses as we 
have seen  them and s tu d ied  them. That has been one of the most im­
portant fu n ctio n s  of the U nited S ta te s  Golf A sso c ia t io n  Green S ec tio n  
over a long period of y e a r s .

The d ise a se s  that occur p a r t ic u la r ly  on p u ttin g  greens are o ften  
induced by improper management, or induced by th e  in te n s iv e  management 
which i s  n ecessa ry  to  produce the typ e o f tu r f  we want fo r  a p u ttin g  
green . We have encouraged d ise a se  in  many o a s e s ,  by over-w a ter in g , 
o v e r -fe e d in g , or u n d er-feed in g , th a t  is  improper balance of n u tr it io n ,  
and by the form ation o f excess mass o f  grass w hich tend to  hold the 
d ise a se  organism s.

The tim e of w aterin g  has had a great deal to  do with d ise a se  in c i ­
dence on bent p u ttin g  g r e e n s . I do not know v ery  much about d isea ses  
here in  th e  Southw est, but i f  i t  i s  a brown patch i t  i s  th e  same brown 
patch th a t occurs in  th e  North so th e  co n tro l is very  much th e  same, 
maybe w ith  some minor d if fe r e n c e s .  B efore I go in to  ih is  I am going  
to  show one p ic tu re  w hich se v e r a l of you have evidenced in t e r e s t  in ,  
and th at i s —we have been ta lk in g  about a e r a tio n  of the s o i l ,  and 
a era tio n  o f the fa irw a y , law ns, and la rg er  tu r f  areas i s  becoming 
q u ite  im portant.

This is  a new machine th a t has been developed for  th e  rapid  low 
c o s t  a e r ify in g  or a e r i f ic a t io n  o f s o i l s  under t u r f  w ithout damaging th e  
t u r f ,  w ith ou t tak in g  i t  out of p la y , by a c tu a lly  c u lt iv a t in g  th e  s o i l  
w ithout d is tu rb in g  th e  su r fa c e . The f i r s t  machine b u i l t  is  in  use a t  
Pine V a lle y  on th e  fa ir w a y s , where i t  is very d i f f i c u l t  in  th a t f in e  
sand to  g e t  a i r  down and keep a ir  to  th e  roots fo r  proper root growth. 
We have j u s t  begun to  develop  some experim ents in  connection  w ith the  
u se of -this p a r tic u la r  machine which a t  th e p resen t tim e rep resen ts  
probably the n e a r e s t  approach t o  large  s c a le  rap id  a e r i f ic a t io n  of 
s o i l s  on la rg e  a r e a s .  I d o n 't know what th e  a p p lic a t io n  of i t  is going  
to  b e . I t  was b u i l t  f o r  fairw ays p rim a rily  but i t  has a lrea d y  been 
used on some p u ttin g  green s; in  some cases w ith  d isa stero u s  a f f e c t s ,  
in  other cases the e f f e c t s  a r e  v ery  good. I t  may have a p la ce  in 
p a stu res; i t  may have a p lace  on a i r f i e l d s ;  I d o n 't know, t h a t ’s in  "the 
fu tu r e . But th a t is th e a e r i f i e r .  I t ' s  the p r in c ip le  th a t was d es­
cribed  in  th e  Greenkeeper's R eporter. Experiments on i t  a re  being



conducted a t  Penn S ta te#  That was s ta r te d  la s t  f a l l#  I f  any o f you 
have any fu r th er  q u estion s regard in g  i t f you can s e e  me la ter#

This i s  d o lla r  s p o t f w hich fr e q u e n tly  occurs on ben t grass in  ihe  
c o o ler  days of the year when warm days and coo l n igh ts occur# I don’t  
know how much of th a t th ere  has been on bent p u ttin g  greens in  Texas, 
but during th e  w in ter which is  ra th er open around W ashington, D. C ., 
and where the co n d itio n s  a re  r ig h t ,  th a t  d is e a se  w i l l  be p reva len t a l l  
w inter# In the summer i t  does tend to d isappear because the tempera­
tu res are to o  high but in  th e  co o l days of f a l l  and sp rin g  i t  is rather  
a ser io u s  d ise a se  because i t  p its  the su r fa ce  o f the p u ttin g  greens 
w ith  l i t t l e  pockets th at d estro y  th e  q u a lity  of th a t tu r f  fo r  p u ttin g  
and i t  is  one o f th e  bad ones# I t  is accentuated  by the accum ulation  
of a mat some o f which have been shown in  th ese  samples which Noer has 
taken w ith  h is  sampler#

The accum ulation  of a mat on th e su r fa c e  d e f in i t e ly  aggravates  
th e  co n tro l of d o lla r  s p o t . D ollar sp o t can be p a r t ia l ly  co n tro lled  
by f e r t i l i z a t io n #  I t  is  very much e a s ie r  to  co n tro l i t  w ith chem icals 
i f  th e  f e r t i l i z e r  balance i s  c o r r e c t . N itrogen -starved  tu r f is  usu­
a l l y  more s u sc e p t ib le  to  d o l la r  spot# Anybody here report d o lla r  sp o t  
down in  th is  reg io n ?  Do you recogn ize i t ?  I see  sev era l of you , w e ll  
then  i t  is very  much in order#

N itrogen  a t  2 pounds per 1000 square f e e t  each tim e in comparison 
w ith  no f e r t i l i z a t i o n  has r e su lte d  in  v ery  good d o lla r  spot c o n tr o l,  
th a t  is  where the greens were s ta rv ed  fo r  n itro g en  to  beg in  w ith . 
Brushing the greens or p o lin g  them in  th e  morning tends to break the 
mycelium and so the greens dry more q u ick ly  and the d ise a se  is  not so 
ser io u s#  C alaclor  or one o f th e  m ixtures of b ic h lo r id e  of mercury and 
calom el in  the proportion  of 2 . to  1 has been one of the most s a t i s ­
fa c to r y  con tro ls  fo r  d o lla r  s p o t .

Mercury has been a s p e c i f i c .  That was developed by the Green 
S e c t io n  a number o f yours ago and i t  has continued as a standard  
p r a c t ic e .  Two t o  th ree ounces to  a thousand square f e e t  or l e s s .
Three ounces is  about th e maximum and i t  is b e t te r  to  use the mer­
cury in  the co o l parts of the year anyway# There i s  le s s  danger of 
burning the g r a ss . Mercury a p p lied  to  the f in e r  grasses check the 
growth and make or may cause burning i f  i t  is  not ap p lied  p rop erly .

Many times you wonder why you are g e t t in g  c lo v er  in  a p u ttin g  
green . W ell check back and you may fin d  th a t a t  one tim e you f a i l e d  
to  co n tro l one o f th ese  d is e a s e s .  The grass was thinned to the poin t 
where c lo v er  could come in  e a s ily #  Don’t  overlook th a t p o s s i b i l i t y .
As Mr. Ferguson sa id  e a r l i e r ,  the p reven tion  of weeds is  o ften  times 
e a s ie r  than t h e ir  co rr ec tio n  a f t e r  th ey  a re  e s ta b lis h e d , so by w atching  
the g ree n s , p reven tin g  th e  d is e a se  from damaging the g r a ss , you can 
o fte n  prevent th e encroachment of th ose  un desirab le  p la n ts .

One of the standard p r a c tic e s  in  th e  North on a bent p u ttin g  green  
is  to  use th e  mercury fu n g ic id e  during the coo l parts of the y ea r , and 
and Tersan during the hot w eather. Tersan does not bum  or d is c o lo r



or slow  up th e grass as much as th e  mercury fu n g ic id e  and th a t combi­
n a tion  has been a v ery  e f f e c t iv e  one and could alm ost be c a lle d  standard  
in  most of th e  b e tte r  g o lf  courses throughout th e  North.

There is  a good i l lu s t r a t io n  o f brownpatch. You may c a l l  i t  a 
la r g e  brownpatch but brownpatch i s  th e  accepted  common name. I t  occurs 
in  ra th er  la rg e  c ir c u la r  areas sometimes a fo o t  or more across f some­
tim es running to g e th e r . I found a l o t  o f i t  out a t  El Paso la s t  August 
because as I to ld  you la s t  n ig h t the hum idity from th e flo o d  ir r ig a t io n ,  
th e  hot w ea th er , made th e  co n d ition s j u s t  p e r fe c t  f o r  the development of 
brownpatch and th a t  can h i t  and ru in  you th a t q u ick . I t  h it s  very  f a s t ,  
much f a s t e r  than d o lla r  sp o t .  You have got to be on your toes to  pre­
v en t i t ,  and from ta lk in g  w ith  a number of you I learned th a t  a f t e r  
Noer and Ferguson and I were here in  August brownpatch came in  and h it  
a lo t  of your tu r f areas in clud ing  S t .  A ugustine G rass. I don’t  know 
whether i t  w i l l  be w orthw hile to  attem pt to  t r e a t  S t .  A ugustine grass 
fo r  the co n tro l o f brownpatch; I ’m not prepared to  sa y . P o ss ib ly  n o t ,  
i f  i t  recovers s a t i s f a c t o r i l y  w ithout encroachment of w eed s .. But where 
you are tr y in g  to  grow bent grass i t  i s  very important during th a t  
season  o f th e  year when you can lo g i c a l ly  expect brownpatch to  make 
p er io d ic  p rev en tiv e  trea tm en ts . I t  is much b e t te r  to  lock  the s ta b le  
door b efore the horse is  gone.

You w i l l  f in d  many tim es in  the humid areas a f t e r  an a tta c k  o f 
brownpatch th a t a lg a e  begins growing in  th o se  areas where th e  tu r f  has 
been th in .  A lgae is  th a t  minute green p lan t which grows in  an abund­
ance of m oisture and where th ere  is not a s a t i s f a c t o r y  cover of veg­
e ta t io n  such as we have in  a dense p u ttin g  green t u r f .  But T/\hen th a t  
tu r f  is  th in n ed  and th ere  is p len ty  of m oisture th ere  look out fo r  
a lg a e .  I f  you g e t  th a t a lg a e  probably one of the b e s t  ways to  check
i t  is  w ith  a l i g h t  d u stin g  o f hydrated lim e. You may sa y , my s o i l s  are
a lread y  h ig h ly  ca lcareou s and f u l l  of lim e , but I th ink you w i l l  fin d  a 
l i g h t  d u stin g  o f about 2 pounds of hydrated lim e to  1 0 0 0  square f e e t ,  
sometimes to  a green , w i l l  turn the t r ic k  and check the a lg a e  and g iv e  
you a chance to  g e t th e  grass recovered .

There is  a great d ea l of d iffe r e n c e  in  th e  r e s is ta n c e  of various
s tr a in s  of g rasses to  d is e a s e  a t ta c k s , ^oys th a t have worked with th e
Green S e c tio n  over the p a st y ea rs , Gordon Jon es, Marvin Ferguson, Mon- 
c r i e f , and th e  r e s t  o f them a l l  remember th o se  experim ents a t  A rlin g to n  
Turf Garden where so  much of th a t  work is  carr ied  o u t. The development 
o f th ese  su p e r io r  s tr a in s  o f bent grasses and o th er  grasses c le a r ly  
dem onstrated th at we need more r e s is t a n t  s tr a in s  o f grass j u s t  as much 
as we do the r i $ i t  kind o f chem ical treatm ents to  prevent or cure the 
d is  e a se .

I am not going to  sa y  much about snow mold. That is  a snow bank 
and in  th ose  areas where snow mold occurs you w i l l  u su a lly  f in d  the  
snow mold d evelop ing  a t  the edge of the snow bank as the snow is  
m e ltin g . I t  grows r ig h t  under th e  snow. The p reven tiv e  treatm ent is  
about 4 ounces of c a lo c lo r  or s im ila r  m ixture in  the f a l l  ju s t  b efore  
you expect sn o w fa ll .



There has been a new d is e a se  reported I think i t  was f i r s t  re­
ported by Dr* K eil a t  Penn S ta te .  I t  is  copper sp ot which you may or 
may n ot have encountered. I am not going to  d iscu ss  i t  very much be­
cause I don’t  b e lie v e  i t  is  s e r io u s  down h ere . I t  i s n ’t  too  ser io u s  
in  other areas excep t th a t  i t  has been rep orted . I t  has been found 
damaging some p u ttin g  greens but so fa r  the a p p lic a t io n  of Puraturf a t  
th e recommended ra te  has c o n tr o lle d  copper sp o t .

Dieback on Bermuda grass is next* Mr. Ferguson reported th at sam­
p les  have come in  have been examined by our p a th o lo g is t  in d ic a te  th a t  
th e  same organism is present th a t causes brownpatch, Wow whether you 
w i l l  c a l l  th is  brownpatch or continue to  c a l l  i t  dieback I don’t  th ink  
makes a great deal of d if f e r e n c e ,  but i t  does occur under much the same 
co n d itio n s  th a t  we f in d  brownpatch occurring*

There a g a in  I want to  p o in t out th a t many of th ese  d isea ses  are  
much worse and can be induced by poor management p r a t ic e s .  A h ea lth y  
grass is  your b e s t  insurance a g a in s t  d is e a s e ,  and th e  h e a lth ie r  you can 
keep th a t grass by c u ltu r a l m ethods, deep r o o tin g , w e ll  aerated  s o i l s ,  
proper balance of f e r t i l i t y ,  proper w a ter in g , the le s s  trou b le  you are  
going to  have from d is e a s e s .  That is  most important in  the warm humid 
reg ion s where you a re  tr y in g  to  grow bent g r a ss . There you have g o t to  
have every co n d itio n  as n ea r ly  p e r fe c t  as p o s s ib le .  You can make more 
m istakes in  the c o o le r  reg ions o f the country and g e t  away w ith  i t .
But you don’t  make many m istakes down here according to  my o b serv a tio n .

O cca sio n a lly  you w i l l  f in d  d ise a se  occurring  on rye grass p a r t ic u l­
a r ly  i f  th e  rye grass has been seeded ra th er ea r ly  in  th e  season and 
you g e t  warm m oist s p e l ls  a f t e r  th a t  se e d in g . A la rg e  part of th a t  
tro u b le  may be damping o f f .  Damping o f f  has been one o f the scourges  
o f people working in  th e  greenhouses, © sp e c ia lly  where p lan ts a re  grow­
ing c lo se  to g e th e r . I f  you are seed ing  tw e n ty - f iv e , t h ir t y ,  f o r t y ,  or 
f i f t y  pounds o f  rye grass to  a thousand square f e e t  to  produce a r e a l ly  
f in e  p u ttin g  s u rface  fo r  th e  w in ter  p la y  then you are  making con d ition s  
more p e r fe c t  fo r  th e  development of th a t damping o f f ,  because th ose  
p la n ts  are  so  c lo s e ly  crowded to g eth er  and th e  d is e a se  can spread  
e a s i l y  fran one p la n t to  a n o th er . That is d if fe r e n t  where th e  p lan ts  
a re  spaced raid are  not to u ch in g . We a r e  not going to  cut down th e  ra te  
of seed in g  rye g r a s s , j u s t  to  prevent damping o f f ,  because we have got 
to  produce p u ttin g  g ree n s . We do have to fin d  out a b e tte r  method of 
co n tro l for  damping o f f ,  and a t  the p resen t tim e our methods o f con tro l 
are not to o  w e ll  worked o u t. One th in g  is  c e r ta in  by keeping the a v a i l ­
a b le  n itro g en  a t  th e  tim e of seed in g  rye grass down to  a minimum you 
can reduce damping o f f  to  a minimum because an excess of n itro g en  a t  
th a t time makes the grass more s o f t  and lu sh  «and much more su sc e p t ib le  
to  the a tta c k s  of d is e a s e s .  A fter  the grass is  e s ta b lish e d  then you can 
app ly  your n itro g en  w ith  v ery  l i t t l e  danger o f damping o f f .

Where b lu e grass is  grown, one of the most damaging d isea ses  has 
been le a f  s p o t ,  caused by Helminthosporium. You d on 't have to  bother  
about th a t name because i t ' s  a l i t t l e  hard to  sa y . But le a f  sp o t d isea se  
h it s  the b lu e grass p a r t ic u la r ly  in  th e  co o l sp r in g  end f a l l  when th ere  
is  abundant m oisture p resen t and th ins i t  to  the p o in t vhere th e  invad­



ers can come in* There has been no s a t is f a c t o r y  chem ical con tro l 
worked out fo r  t h is  d is e a s e .  The most s a t is f a c t o r y  co n tro l has been  
th e  developm ent o f  d is e a se  r e s is ta n t  v a r ie t ie s  or s t r a in s .  One of the  
s tr a in s  b e in g  in crea sed  for  seed  a t  the presen t tim e is  B-27 b lu e  
grass which was s e le c te d  b t th e  Merion C ricket Club in  P h ilad elp h ia  
about 1928 as I r e c a l l ,  and has been a very  s a t is f a c t o r y  blue g r a ss .
In n i l  o f our t e s t  p lo ts  the o ther b lue grasses w i l l  be brown and th in  
from th e  le a f  sp o t and th e  B-27 b lue grass w i l l  be stand ing  out n ice  
and green w ith  v ery  l i t t l e  d ise a se  on i t .  We a re  pushing th a t  pro­
d u ctio n  of seed  and t h is  i s  im portant in  your more a r id  regions where 
you sow b lue grass on ir r ig a te d  a r e a s , because you can g e t  le a f  sp o t  
th e r e  ju s t  as w e ll  as you can any p lace  e l s e .  We expect or a t  l e a s t
hope to have about 5000 pounds of th a t s p e c ia l  b lue grass seed  a t  th e
end o f th is  s e a so n . Now th a t  is n o t going  to  go v ery  fa r .  I t  i s  
going to  c o s t  more than ordinary b lue grass but i t  is  going to be
worth i t .  We hope to  b u ild  th a t  up to  th e  p o in t where you can go out
and buy on th e  market B-27 b lu e grass s e e d . By th a t tim e i t  i v i l l  have 
been named.

There is  an i l lu s t r a t io n  of th e  d is e a se  r e s is ta n c e  o f some of 
th o se  improved s tr a in s  of b lu e g r a ss . You can g e t  more by im p lic a tio n , 
by the co lo r  d if fe r e n c e  th ere than anything e l s e .  The brown co lo r  is  
due to  l e a f  s p o t . We have been say in g  th a t  carp et g r a ss , and zoysia  
a re  p r a c t ic a l ly  immune to  d ise a se s  but in  F lorid a  r e c e n tly  I looked  
over a large zoysia  m a tre lla  lawn. The grass p it t e d  w ith  sp o ts  was 
h a lf  way between d o lla r  sp o t and brawnpatch. We have not as y e t  id ­
e n t i f ie d  them ns a d is e a s e .  We have t e n t a t iv e ly  found damage from  
in s e c ts  but h a v en 't caught th e  in s e c t  y e t .  We have found holes where 
he has been w orking, and we s t i l l  d on 't know what th a t  is but appar­
e n t ly  i t  does g e t  som ething which has not as y e t  been recorded. We 
have smut fu n gu s, we have m ilddew s, n e ith e r  of w hich are s e r io u s .  A 
l o t  o f  people w r ite  in ,  send in  sam ples, ask what i t  i s ,  and is  i t  
going to  hurt my g rass . The answer is  no. Take a hose and wash them 
o f f  and th e r e  is  not much e l s e  t o  i t .

F a iry  rings have been in  th e  l i t e r a t u r e  fo r  c e n tu r ie s . W hile I 
was a t  th e  U n iv e r s ity  of Maryland doing my graduate work we found the 
fr o n t  campus sim ply  peppered w ith  f a i r y  rings and Dr. Norton asked me 
to  make a s tu d y  of them and w r ite  a paper. W ell, I w rote a b e t te r  
paper then than I could now because I d id n 't  know as much about i t .
B u t  f a i r y  r i n g  has b e e n  q u i t e  d am agin g  i n  many f a i r w a y s .  S h a n t z  r e ­
p o r t e d  t h a t  i n  C o l o r a d o  t h e s e  f a i r y  r i n g s  sometimes s t a r t  i n  a s i n g l e  
s p o t  and w i t h  t h e  passage o f  t i m e  t h e y  may be two m i l e s  i n  d i a m e t e r  
and t h e  o u t e r  c i r c l e  a t  c e r t a i n  seaso ns o f  t h e  y e a r  o r e  j u s t  p e p p e re d  
w i t h  t h e s e  p u f f  b a l l s .  M any s p e c i e s  o f  fu n g u s  ca use  f a i r y  r i n g s .
The damaging e f f e c t  on tu r f  grasses i s  caused by the f a c t  th a t the 
m ycelium , w hich i s  a thread  l ik e  mold th a t  grows on bread, in te r lo c k  
and interm esh in  th e  s o i l  and trap a i r .  Then th e  w ater cannot get in  
and th e  tu r f  d ies  because i t  is  d e s s ic a te d .  I t  c a n 't  get enough w ater. 
Here is  a v e r y  good i l lu s t r a t io n  o f  a f a ir y  r in g , and on a s lo p e  you 
w i l l  u su a lly  f in d  th a t th e  c ir c le  is  broken. I t  w on't be a com plete 
c i r c le  on a s lo p e ,  the lower s id e  w i l l  alm ost a lm y s  be open. Occas­
io n a l ly  you w i l l  f in d  a com plete c i r c l e  on a p e r fe c t ly  le v e l  a r e a , why



th a t  is  nobody knows# Probably th e  b e s t  way to  get rid  of the e f f e c t  o f  
th a t  f a ir y  r ing  is  t o  punch th a t s o i l  f u l l  of h o les and sa tu r a te  i t  w ith  
w ater to  g e t  i t  soaked then the grass can grow again  and w i l l  probably  
grow b e tte r  because as th a t  fu n gis d ies  i t  r e le a se s  c e r ta in  p la n t nut­
r ie n ts  which a re  a v a ila b le  to  th e  p la n t and you get a green er , h e a lth ­
ie r  growth.

Many e f f e c t s  o f  improper management p ra c tic e s  a re  c a l le d  d isea ses#  
For in s ta n c e , Dr# Noer took  some p ic tu res  of calcium  c lo r id e  washed o f f  
a parking, lo t  down across tu r f  areas causing se \rere burns w hich a t  a 
casu a l g lan ce look l ik e  d isea se#  A lo t  of th o se  th in gs can happen# 
W inter k i l l in g  in  th e Northern a r e a s , e ith e r  from d e s s ic a t io n  or from  
the accum ulation of ic e  sm othering the grass looks l ik e  d isea se#  One 
o f th ese  p ic tu r e s  which I fm so rry  does now show, shows a p a r t ic u la r  
s t r a in  o f bent grass down in  a h o llo w , n ice  and green , everyth ing e l s e  
w in ter  k i l le d #  There’s tremendous d iffe r e n c e  among th e  various s tr a in s  
and v a r ie t ie s  of grasses to  th ese  various trou b les#

Scald  is  one of th o se  broad general terms ap p lied  to  summer troub­
le s  of p u ttin g  greens p a r tic u la r ly #  That can be a ttr ib u te d  m ostly  to  
management, poor s o i l  c o n d itio n ^ , poor d ra in age, and r e su lta n t  over­
w atering# You know i f  you have p e r fe c t  drainage you can ’t  over-w ater, 
but when you have poor drainage i t  is  very easy  to  over-w ater and then  
s c a ld  becomes an immediate p o s s i b i l i t y .  Now th e  f i r s t  in d ica tio n s  are  
th e  b lu e  t in g e  caused by th e w i l t in g  o f th e  g r a ss . I t  i f  i s n ’t  immed­
ia t e l y  t r e a te d , f lu s h e d , syringed  w ith  water to  m aintain  the m oisture  
con ten t of th ose  lea v es  and stems the w i l t in g  continues to the p o in t of 
no return# You boys who were f ly in g  in  the war know what the p o in t of 
no retu rn  is  5 you go so  fa r  and you have enough gas to come back on* 
you go beyond th a t you don’t  know where you are  go in g  to  land# Well 
th a t  is  th e  way w ith  w il t in g  in th is  sc a ld  i f  you don’t  take care of i t  
to  th a t p o in t o f return i t  won’t  return# You w i l l  have to  r e - tu r f  th e  
p la c e .

D e ss ic a tio n  from drying winds may sometimes be confus ed w ith  
d isea se#  We heard about th a t  in  Oklahoma la s t  f a l l  and o c c a s io n a lly  
i t  may be n ecessa ry  to  ir r ig a te  dormant tu r f  to  prevent the high drying  
winds o f w in ter  from p u ttin g  a l l  of th e  m oisture out of the p la n t when 
th e  ground is  fro ze n  and cannot p ick  up m oisture from the s o il#

Two now products have been t e s te d  in  th e  p a st year for the con tro l 
o f tu r f  d ise a se s#  One is  531 , manufactured by th e  Linde A ir  Products 
Company in  New York# The other is  P u r it iz e d  1 0 ,  manufactured by th e  
Gallowhur Chemical Company of New York# They are  new organic fu n g ic i­
des , w ith  cadmium as the base in stead  o f mercury# The t e s t s  so  fa r  
in d ic a te  th a t  co n sid era b le  excess can be a p p lied  w ithout danger of 
damaging th e  tu rf#  The degree o f c o n tr o l has been reported to  be h igher  
than w ith  m ercury. That i s ,  the len g th  o f tim e o f co n tro l from a s in g le  
a p p lic a t io n  seems to  be longer# That was tru e  on one of th ese  areas 
which was t e s te d  a t P h ilad elp h ia  Country Club l a s t  summer in  conjunction  
w ith  the Botany D e p t .,  P lan t P ath o logy , a t Penn S t a t e .  The co n tro l m s  
h e a v ily  p it te d  w ith  d o lla r  sp o t . The tr e a te d  p lo ts  remained p a r ticu ­
la r ly  free#  I can ’t  g iv e  you th a t  whole story# That w i l l  ev e n tu a lly



be pu b lish ed  fo r  your u se . These chem icals should be t e s te d  more 
w id e ly  b e fo re  they can be recommended. What I have ju 3 t  sa id  does not 
c o n s t itu te  a recommendation of th o se  two products because th ey  are  not 
y e t a v a ila b le  on th e  m arket. I sim ply  t e l l  you th is  because I want to  
b rin g  you new th in g s w h ile  they  are new, so  th a t  you w i l l  be ready to  
a ccep t them when th ey  come o u t.



TURF PROBLEMS IN PARKS AND CEMETERIES

C. B. McGeehee 
Lubbock Country Club 

Lubbock, Texas

I am going to  confine my ta lk  to  the s e c t io n  o f the country th at  
is  more or le s s  m issed . I t  is a ls o  new in  ih e development o f parks 
and g o lf  c o u rses . In th e  d isc u ss io n s  of g rasses  fo r  g o lf  courses th a t  
we have a lrea d y  had we have go tten  up to  the P la in s .  So i f  you w i l l  
perm it me I b e lie v e  I f l l  say  a word fo r  my home town in  -the P la ins  
Country.

We have on the p la in s  various s o i l  ty p e s . We have t ig h t  s o i l s  
and we have the sa n d ier  s o i l s  and some th a t are not much good a t  a l l  
except j u s t  to  hold  the r e s t  of the world to g e th er . But there is  one 
th in g  th a t  we do have a l l  over the p la in s  country and th a t i s  an a lk a l i  
c o n d it io n . We ca n ft  get away from i t .  A ll  of our s o i l s  have an under­
l in in g  s t r ip  of from a few f e e t  to  q u ite  a number of f e e t  of j u s t  pure 
lim e . And in  c u lt iv a t io n  th e lim e w i l l  s t a r t  r i s in g ,  th a t is  why we 
have to  worry about th a t p a r t ic u la r  ty p e . We don’t  go in  too much fo r  
t i l e  drains because we donft  use the kind o f p la n t , we can ft  use th ose  
in  our p a r tic u la r  work th a t w i l l  not th r iv e  in  a lim e s o i l .  The a c id  
in  our s o i l ,  th a t is  th e  pH in  our s o i l  w i l l  always run from a pH of 
8 to  1 1 . I t fs a w fu lly  high so we do have to  be c a r e fu l .

In th e  beginn ing Dr. Reynolds to ld  you I had been w ith  the C ity  
of Lubbock, Park Department fo r  about 16 years b efore I went to ihe 
Lubbock Country Club and th a t  is  where I have had a l l  my experience  
w ith  g r a ss . We have t r ie d  sev era l grasses b es id es  Bermuda and have 
com pletely  f a i l e d  on a l l  o f them excep t bent grass for  g o lf  course 
green s. I t  so  happens th a t in  the p reparation  of our s o i l  in  park work 
we have had tim e to  orepare th e s o i l«  We are b le s se d  w ith an abundance 
of barnyard f e r t i l i z e r .  We have lo t s  o f feed  pens and it  is a v a ila b le  
and we have used th a t in  the p rep aration  of our s o i l  b efore  we do our 
sodding which is  always by th e  s to lo n  method.

Vie go ahead, prepare our s o i l ,  plow i t ,  p u lv er ize  i t  and add to  
i t  a l l  the way from two to  four inches o f barnyard f e r t i l i z e r  as i t  
comes out of th e  pens and mix i t  w e l l ,  then go ahead w ith  our sodding  
of s to lo n s  e i th e r  by the sh o v e l or plow method. I p re fer  the sh ovel 
method because the grass doesn ’t  come up in  rows th en . We do have a 
l o t  o f wind o f course in  West Texas and i t  blows th e  t o p s o i l .  I f  we 
have our grass coming up in  rows then we w i l l  have a ridge which w i l l  
spread to  th e  next row and then you have a high p lace  and a low p lace  
and i t  w i l l  ta k e  a long tim e to  d isp o se  of th a t  ridgej so  the sp o t  
method by u sin g  th e  sh o v e l i s ,  I th in k , the most p r a c t ic a l one.

Bent grass w asn’t  supposed to  do good because o f our c lim a tic  con­
d i t io n s ,  too  dry, but i t  has turned  out th a t  we have one o f the b est  
s e c t io n s  in  Texas fo r  b en t g r a ss . One of th e  reasons fo r  th a t is  we do 
have hot dry  p r e v a ilin g  winds in  th e  day time -which ca rr ies  o f f  a lo t



o f  m oisture but we donft  have the long periods o f wet weather , and f o r  
th a t  reason we can con tro l our m o istu re , i f  we need some more we w i l l  
put i t  on , i f  we have to o  much we w i l l  shut i t  o f f .  We have been 
growing bent grass a l l  over West Texas very  s u c c e s s fu l ly .  Of cou rse , 
we have to  do a l i t t l e  b i t  more in  th e  co n stru ctio n  of our greens than  
you would otherw ise but we s t i l l  are growing good b en t.

We have experim ented w ith  b u ffa lo  grass to  a c e r ta in  ex ten t j u s t  
to  s e e  what i t  would do under c u lt iv a t io n  and f e r t i l i z e r  and we have 
had some w onderful r e s u lt s  w ith  i t .  I t  w i l l  respond to  f e r t i l i z e r ,  
of course i t  d o e sn 't  make as heavy tu r f  as Bermuda grass but i t  does 
make a n ic e  tu r f  f o r  parks and cem eteries where there i s n ' t  too  much 
t r a f f i c .  Does a w onderful job of growing, you d on 't have the deep r ich  
c o lo r  in  the b u ffa lo  as you do in  t i e  Bermuda but you do have a p r e tty  
heavy le a f  growth on b u ffa lo .

Now when we get over on the b lu e  grass i t  can be grown but not 
s u c c e s s f u l ly  as fa r  as South of Lubbock when you get to  P la in v iew  and 
A m arillo  in  the t ig h te r  s o i l s  b lue grass w i l l  do f a ir l y  w e l l ,  however 
the degree o f maintenance is  p r e t ty  h ig h . I t  req u ires a l o t  of w ater , 
p r o te c t io n , ca re , and f e r t i l i z e r .  The grass th a t  we r e ly  on and depend 
on fo r  a l l  of our park and cem eteries is  ju s t  th e  ordinary Bermuda grass 
and i t  is  one th a t  w i l l  stand t r a f f i c  on our playgrounds and parks.
Of course we have th e  same tro u b le  w ith  i t  not growing under the tr e e s  
as you men have. We have very  few  p laces where we do not have Bermuda 
grass under t r e e s .  I f  we keep our tr e e s  pruned high so  th e  su n lig h t  
can get under in  th e  mornings and in th e  aftern oon s we probably get  
from fou r to  f iv e  or p o s s ib ly  s ix  hours of su n lig h t  even though i t  
comes in  and o u t, th a t w i l l  carry Bermuda g r a ss . We don 't have as dense 
tu r f  as a ra le  under a group of tr e e s  as we have w ithout shade.

Bermuda grass is  th e  on ly  grass th a t is  used in  cem eteries up in  
our s e c t io n ,  th a t is  the Southern part of th e  Panhandle and on the 
South P la in s .  A fter  you g e t  fa r th e r  north on th e  P la ins you w i l l  f in d ,  
as I sa id  a w h ile  a g o , th a t  th ey  a r e  u sing  blue grasses on th e  lawns.
But where b lue grass can ’t  be cared fo r  from day to  day i t  is not used  
too  e x te n s iv e ly .  Of course we have the same trou b le  w ith  the con tro l 
and th e  sp read in g  o f Bermuda grass as anyone e ls e  h a s . Spreading into  
a b ed , spread ing over in to  our hedges, and h e r e , th e r e , and yonder.

We conceived  the n o tio n  se v e r a l years ag o , ra th er  than to  use  
s tru c tu re  m etal or con crete around the shrub beds fo r  the c o n tr o l of 
th e  s preading o f Bermuda g r a s s , to  use d ie s e l  o i l  which is a low grade 
of f u e l  o i l  and the cost is very cheap. A ll  o f our shrub beds and 
along the walks are  a l i t t l e  b i t  lower than th ey  are up on the lawn.
We p a in t  th o se  shoulders w ith  o i l  about th ree  tim es a season and th a t  
w i l l  k i l l  a l l  th e  s to lo n  th a t  comes out through the s ides and the new 
grass th a t shows up and about a l l  th a t has to  be taken care of is  the  
edge r ig h t  a t  th e  top  o f th e  sh ou ld er  th a t  can be hand c lip p e d . That 
can be done very f a s t  and your c o s t  of maintenance is  low.

Now th ere is  one th in g  we do have t o  do in  our s e c t io n  of the  
cou n try , due to  th e  f a c t  th a t  our r a in f a l l  is  l i g h t ,  and as a ru le  i t



w i l l  come during the sea so n  when we don’t  need i t ,  th a t is  we do have 
to  ir r ig a te  in  th e  w inter* Now th e  purpose of t h is  to  my n o tio n  is  to  
keep the p lan t f u l l  o f m oisture* We have sudden changes in  temperature- 
whore th e  tem perature is  up 20 to  30 degrees in  a few hours and i f  the  
p la n t i s n ’t  f u l l  of w ater and m o istu re , then when we do have a hard 
fr e e z e  i t  w i l l  f r e e z e . Bermuda grass w i l l  fr e e z e  in  our s e c t io n  i f  i t  
is  dry but i f  th e  ground has a good m oisture con ten t we very seldom have 
any fr e e z e .

I t  j u s t  so happens th a t we have very  few d isea ses  on our grasses*
I con tr ib u te  th a t to  the fa c t  th a t  i t ’s s t i l l  a dry s e c t io n  of th e  
s ta te ., Of the d isea ses  o f Bermuda g r a ss , about the only one th a t has 
ever hurt us has been a fungus th a t causes a w i l t  or m ildew. About 
th e o n ly  tim e we ever have mildew is  during a long ra in y  s p e l l  and 
then when i t  does c le a r  o f f  we can hold our w ater  o f f  and i t  soon d i s ­
appears b u t we have sprayed  a few times fo r  mildew* Every once in a 
w hile  we have had an in fe s ta t io n  of red sp id e r  but th a t  i s n ’t  much of 
a worry c ith e r  because we have never sprayed it*

The d isea ses  of bent grasses of course a re  about the same as you 
w i l l  have anywhere e l s e  but not so  severe because o f our con d ition s and 
th e  f a c t  th a t  we can c o n tr o l th e  m oisture content of s o i l  by ir r ig a tio n *



TREES AND SHRUBBERY IN PARKS
! > . : . >•
D* A* Anderson and S . L# F rost 

D iv is io n  of S i lv io u lt u r a l  Research  
Texas F orest S erv ice

The Texas F orest S e r v ic e  was s e t  up at A. & M# C ollege by s t a t e  law 
in  1915« I ts  work f a l l s  in to  s i x  main f i e ld s  of a c t iv i ty *  In f o r e s t  
f i r e  p r o te c t io n  we a r e  try in g  to p ro tec t an area of about 10  m ill io n  
acres o f p rivately -ow n ed  woodlands in  East Texas* We a ls o  have a pro­
gram of r e fo r e s ta t io n  to  help  landowners e s ta b l is h  tree  p lan ta tion s or 
windbreaks *

There is  a program of tr e e  growing research  and dem onstration  
m ainly being conducted a t  th e  present tim e on f iv e  sm all s t a t e  fo r e s t  
areas in  the E ast Texas timber b e lt*  Another lin e  o f research  is  in  
the f i e l d  of f o r e s t  products where we are t r y in g  to  f in d  more uses fo r  
our tr e e s  p a r t ic u la r ly  some 65 m il l io n  acres of low grade trees  here in  
our p ost oaks, cedar brakes and m esquite regions* We a ls o  have a pro­
gram o f management a s s is ta n c e  t o  sm all woodland owners and farmers* Our 
s ix th  major a c t i v i t y  is  in  the ed u cation a l f i e ld  to  help  s tim u la te  an 
in t e r e s t  in  tr e e s  and fo r e s t s  and provide c i t iz e n s  w ith  inform ation  about 
them*

Mr* Anderson:
I welcome t h is  b r ie f  opportun ity  to  t e l l  you a l i t t l e  about our nur­

se r y  over in  E ast Texas in  which we produce fo r e s ts  tr e e s  f o r  wind­
breaks , s h e lt e r b e l t s  and general r e fo r e s ta t io n  purposes* Located in  
Cherokee County near A lto ,  T exas, The Texas F orest S er v ic e  has a 78 
acre tr a c t*  On th is  nursery area we produce and have produced an n u a lly  
in  the p ast between 2 and 3 m il l io n  tree s  per year* This forthcom ing  
year however we w i l l  produce in  th e neighborhood of 18 m il l io n  seed ­
lin g s*  These tr e e s  ira in ly , p ine s p e c ie s ,  are  fo r  r e fo r e s ta t io n  of cu t­
over or denuded areas in  East Texas* Many sp ec ies  are being produced 
however in  s iz e a b le  q u a n tit ie s  fo r  p lan tin g  down in  the v a l le y  (Rio 
Grande), and fo r  West Texas. We are gra d u a lly  expanding our nursery  
program in  order to tak e care of th e  demand fo r  a l l  p ine and hardwood 
s e e d lin g s  th a t we are  rec e iv in g  from a l l  over th e  s t a t e .

Next years production  of tr e e  s e e d lin g s  w i l l  ta x  our nursery to  
capacity*  What our production  th e  fo llo w in g  year w i l l  be cannot be 
fo r e to ld  s in ce  in t e r e s t  in t r e e  p la n tin g  is  s t e a d i ly  mounting* That is  
ju s t  a general o v e r a ll  pregram of our n ursery  a c t iv i t y .

I might add fo r  your in t e r e s t  th a t most of our p rod u ction , as in  
th e  p a s t ,  w i l l  be in  Southern Pines in clud ing  sh o r t  l e a f ,  l o b lo l ly ,  long 
le a f  and s la sh  p in e . Our major hardwood production  co n s is te d  of b lack  
lo c u s t ,  b o is  d fa r c , b lack  w aln u t, c a ta lp a , and red m ulberry. In our 
expanded program we expect to broaden out to  include 18 sp ec ies  of hard 
wood b es id es  our fou r regu lar  sp e c ie s  of pine* These tr e e s  that we do 
d is t r ib u te  as a s t a t e  agency are fo r  r e fo r e s ta t io n  in  the s t a t e  or f o r  
windbreaks and s h e l t e r b e l t s .  We a re  not a llow ed  under e x is t in g  reg u la ­



t io n s  to  compete in  any way w ith  commercial nurserymen in  the s a le  of 
th is  s to c k , and so i t  should b e . For th a t  reason we do n o t ca ter  to  
anybody d e s ir in g  to  put out ornamental p la n t in g s . The p ine trees  are  
so ld  a t  $2 per thousand p la n ts .  A ll  hardwoods w ith  the exception  of 
black  lo c u s t ,  which we s e l l  fo r  $ 2 ,5 0 , c o s t  $ 3 .0 0 . That is a very  nom­
in a l expense to a woodland owner, farm er, or rancher.

QUESTIONS AND ANSWERS

Q. We have cedar elm on our g o lf  c o u r se , very  l i t t l e  grass growing 
beneath same. We d e s ir e  t o  cut th e  roots o f th ese  tr e e s  t o  a llo w  th e  
grass to  grow. To what exten t can root pruning be done,

A, I can ’t  g iv e  you a d e f in i t e  answer on how fa r  you could g o . I t  
would a l l  depend on the s i z e  of the tr e e  and the circum stances in vo lved .

Q. Should we g e t  in  an order fo r  f o r e s t  tr e e s  now or w ait u n t i l  f a l l ?

A . I t  would be b e s t  to  do so now. We a lrea d y  have orders fo r  12g- 
m ill io n  t r e e s ,  d e f in i t e ly  promised fo r  n ex t year.



A REGIONAL GRASS BREEDING AND TURF 
MANAGEMENT PROGRAM

Howard B. Sprague, Texas Research Foundation  
D allas f Texas

When I was f i r s t  asked t o  ta lk  to t h is  group I was a l i t t l e  
h e s ita n t  because I am a newcomer in  th e  s ta te *  Along about 1917 and 
1918 I made a couple of t r ip s  across Texas in  a troop  tr a in  and I be­
came very much im pressed w ith  th e  s iz e  and d iv e r s i ty  of ihe sta te*
And my la t e r  v i s i t s  to  Texas have confirmed th e  ea r ly  im pression  th at  
i t  is  an a w fu lly  b ig  s t a t e  and th a t you have a tremendous v a r ie ty  o f  
co n d itio n s*  During th e  la s t  four and o n e -h a lf years I have become 
rather in tim a te ly  acquainted  w ith  c e r ta in  Texas men serv in g  in the  
armed fo r c e s  and s o l  have been indocrinated  about Texas to  some ex ­
ten t*  What I have learned  th e  la s t  two months s in c e  I came in to  th e  
s t a t e  a g a in  has made me r e a l iz e  th a t  there i s  a great opportunity  in  
the s ta t e

This is  an opportun ity  th a t  we w i l l  have to  v ery  c a r e fu l ly  con­
s id e r  i f  we are going to  accom plish what should  be done* I th ink  
though th a t Texans can so lv e  th e se  problems and I w i l l  p o in t up my 
co n v ic tio n  by a l i t t l e  s to r y  of an army c o lo n e l ,  (a n a tiv e  Texan), in  
command o f  an army base in  -the s t a t e  of Texas* One cf the generals  
from W ashington came down to make a ro u tin e  in sp e c tio n  of “the base and 
look  over th e  program w ith  the c o lo n e l.  A fte r  th e  form al in s p e c t io n ,  
the c o lo n e l took the gen era l over to  his q uarters and en terta ined  him 
by d w ellin g  a t  great length  on the m ilita r y  accomplishments o f t ie  
great heroes o f T exas, beginn ing back b efore th e  time cf General Sam 
Houston and con tin u in g  on down to  the days of Admiral N im itz. The 
general became a l i t t l e  b it  ir r i t a t e d  a f te r  a couple of hours o f th is  
monologue and s a id ,  "Well now look here c o lo n e l we a l l  know th a t Texas 
has had some great m il ita r y  heroes but they havenft  had a l l  of them. 
Have you fe llo w s  ever produced a Paul Revere?" The c o lo n e l scra tch ed  
h is head a moment and s a id ,  R evere, R evere, Oh, y e s ,  he is  th a t fe l lo w  
th a t went around y e l l in g  f or h e lp . In o th er  words, Texans have always 
undertaken to  so lv e  t h e ir  own problem s, w ith ou t running around y e l l in g  
fo r  h e lp ,

I have been p r e t ty  thorough ly  convinced from my con tact w ith  
n a tiv e  Texans in  the l a s t  four and o n e-h a lf years th a t i f  th ere  i s  a 
problem they are p r e t ty  w e ll  ab le  to  take care o f  i t .  So I am not 
p resen tin g  th is  d isc u ss io n  with any thought th a t you need h e lp  from 
o u ts id e ;  I am thorough ly  convinced th a t you can s o lv e  your problems 
w ith  your own reso u rce s . What I have to  s a y  i s  necessa r i l y  bas ed on 
my experience in  o th er areas and so you may want to  make your own 
mental reserva tion s as I go along as to  whether i t  a p p lie s  to  Texas or 
n o t. But i f  I were go ing  to  o u t lin e  a tu r f  program fo r  the S ta te  o f  
Texas, I th in k  I would f i r s t  of a l l  s e t  my o b je c t iv e s ,  and I have down 
here j u s t  th r e e .

F i r s t ,  I th in k  we need to  keep in  mind th at we are undertaking to  
provide h e a lth fu l re c r e a tio n  fo r  the e n t ir e  population  of th e  s t a t e .



Experience in  other areas is th a t  when you s o lv e  your tu r f  problem s, 
p a r t ia l ly  a t  l e a s t ,  and you provide s a t is f a c t o r y  g o lf  co u rses , parks, 
and other rec rea tio n a l a r e a s , i t  fo llo w s th a t a la r g e r  and la rg er  per­
centage o f the t o t a l  p op u lation  uses them* That in crea se  in use is 
s t i l l  going on even in  the areas where they  s ta r te d  tu r f  work f ir s t #
S o l  b e l ie v e  we should th in k  in terms of h e a lth fu l r e c rea tio n  fo r  a l l .

The second o b je c t iv e  is  th a t we should provide space and surround­
ings th a t  w i l l  g iv e  genuine r e la x a t io n  and d iv e r s io n . A fe l lo w  may work 
p r e tty  hard on the g o l f  cou rse and p a r e n th e t ic a l ly ,  I may say  ttett l ik e  
0* J . N oer, I refused  to  p lay  g o lf  fo r  years and y e a r s , b u t I f i n a l l y  
succumbed# An old  S cotch  fr iend  of mine got me bn a g o lf  course in  
1940 and I d iscovered  to my amazement th a t  a l i t t l e  hard work on a g o lf  
course was the b e s t  way in  the world to  fo r g e t  a l l  of my other problem s, 
even i f  I could o n ly  p la y  fo r  an hour a t  a time# I t  is  a wonderful way 
to  reju ven ate  both the body a rd the s p i r i t .  You get so damn mad a t  
th a t  l i t t l e  w h ite  b a l l  th a t  you fo r g e t  ev ery th in g  e l s e .

The th ir d  o b je c t iv e  th a t I b e l ie v e  we should  s e t  i s  a s u f f i c ie n t  
general understanding of tu r f  c u ltu r e , and I mean general  in  the sen se  
th a t a l l  the people have some understanding o f  the p r in c ip le s  of tu r f  
cu ltu re  so  th a t  we w i l l  have rea son ab le  use rather than abuse o f i t .
And in su re enough general understanding so th a t we w i l l  get th e  n eces­
sa ry  f in a n c ia l  support to  keep th e  job r o l l in g .  The S ou th , and I am 
in c lu d in g  a l l  o f Texas although you have cold snaps in  th e  Northern 
s e c t io n s ,  the South as w e ll as a l l  of Texas have a great a sse t*  I 
don’t  know whether you r e a l iz e  i t  u n less  you have liv e d  in  t i e  North, 
but you can use your grassed  areas a lm ost 12  months in  t i e  y ea r , and 
not 7 or 8 , or maybe o n ly  6 as i s  tru e  in  the North where a great d ea l 
o f work has been done on tu r f  g r a sse s . So you have a g rea t advantage 
in  accom plish ing  your o b je c t iv e s  r ig h t  o f f ,  because of th e  c l im a tic  
c o n d it io n s .

Now then what kind of a program should you have* W ell, I b e lie v e  
you might make t h is  c l a s s i f i c a t io n .  You make some o th er , i f  you w ish , 
but I would cen ter  i t  around “the u se  th a t i s  made o f tbs t u r f ,  and i t  
i s  a good deal broader than  j u s t  g o lf  co u rses . Now maybe g o lf  courses 
should carry the b a l l  on tu r f  research  and ed u cation , in c lu d in g  th ose  
who a r e  g o lf  p r o fe s s io n a ls ,  m anagers, greenkeepers , p lay in g  members, 
and th o se  who are in the business of su p p ly in g  m ateria ls  and equip­
ment. However, I b e l ie v e  support of tu r f  research  should be much 
broader.

YTe may d efin e  th ree c la s se s  of tu r f:  C lass one—the tu r f  th a t  i s  
cu t o n e-h a lf inch or le s s#  That would include the p u ttin g  greens on 
g o lf  c o u r se s , bow ling greens, ten n is  c o u r ts ,  and a l l  o f those show 
a r e a s , law ns, parks, areas around public b u ild in g s , and other areas 
where we want a very  f in e  t u r f - - I  would put th a t a l l  in  one c l a s s ,  very  
c lo s e ly  cu t tu r f*  C lass two— th e medium len g th  t u r f s ,  where the heigh t  
of cu tt in g  is  3 /4  inch  up t o  perhaps 2 inches# This c la s s  includes  
much more than fairw ays on g o lf  courses* That is the th in g  th a t  comes 
to  mind f i r s t  of a l l ,  but the problems th ere are  very s im ila r  i f  not  
id e n t ic a l  w ith  th o se  on th e  home law n s, and w ith  p r iv a te  e s t a t e s ,  most



cem eteries*  most polo f ie ld s *  most fo o tb a ll  f i e l d s ,  to ta lin g  a tremend­
ous area of g r a s s . The th ir d  group o f tu rfed  areas are th e ones where 
the tu r f  is cu t two inches or lo n g er , and th a t would include rough 
areas on g o lf  courses j i t  would in clud e n e a r ly  a l l  of the a ir p o r ts  that 
are n ot paved, n ea r ly  a l l  o f  the h ighw ays, road shoulders and th e  r igh t fs 
of way, p u b lic  r e c r e a t io n a l a r e a s ,  and areas of a l l  types of au to  
parking a r e a s . So you see  tu r f  cu ltu re  touches p r a c t ic a l ly  every phase 
o f l i f e  o f the peop le o f the s t a t e ,  and not ju s t  peop le who p la y  g o l f .
I want to  mention in c id e n ta l ly  th a t th e problems o f  areas th at have to  
endure th e t r a f f i c  o f v e h ic le s  or a ir c r a f t  are in  a l i t t l e  b i t  d if fe r e n t  
category  than th ose  th at do not have to  endure such t r a f f i c ,  such as the  
fa irw ays on a g o lf  course which are su b je c te d  to  f o o t  t r a f f i c  o n ly . 
Because even th e  h e a v ie s t  g o lfe r  i s  much lig h te r  than  an a ir p la n e  or 
v e h ic le  and the load -su p p ortin g  fa c to r  is  q u ite  im portant on th o se  areas 
th a t have to ta k e  heavy lo a d s .

I f  we w i l l  con sid er  f o r a  moire nt th e  research th at should be con­
ducted f o r  each o f th ese  c la s s e s  o f t u r f ,  here is  th e  way I would ann- 
ly i z e  i t .  Maybe i t  is  o v e r -s im p lif ie d  but tim e w i l l  not perm it me to  
go in to  too  much d e t a i l .  I want to  d ig ress  f o r  j u s t  a moment b efore I 
go in to  a research  program. I b e lie v e  th a t  a research  program is  a 
very  e s s e n t ia l  th in g .

I want to  make one comment fo llo w in g  up what th e  f i r s t  speaker sa id  
th is  a ftern oon  and th a t  is  th e  a d ap ta tion  o f bent grass to  th e  lim e  
s o i l s  of th e  Panhandle and P la in s .  I can remember, and Dr* Noer and 
some o f th e  r e s t  o f u s ,  who had co n ta ct in  the E a st , can remember when 
i t  was considered  tru e th a t  b en t grass would succeed on ly  on a c id  s o i l .  
E v en tu a lly  we d isco v ered  through research  that bent grasses would 
to le r a te  a c id  s o i l s  but th ey  d id n ’t  a c tu a l ly  prefer  a c id  s o i l s ,  and th a t  
d isco v ery  made a tremendous d iffe r e n c e  in the q u a lity  o f t u r f ,  in  th e  
c o s t  o f m ainta in ing  tu r f o f n i l  th ese  types th a t I mentioned in  the  
c la s s i f i c a t io n s  and types of tu r f ,  throughout the e n t ir e  humid s e c t io n  
north o f the Mason-Dixon l i n e ,  wherever bent grass was grown. I t  chang­
ed our v iew p oin t com p lete ly . I f  we had n o t had research  we would s t i l l  
be throw ing away money and tim e and w a stin g  our resources in  tr y in g  to 
produce dense tu r f  under an abnorm ally a c id  s o i l  co n d it io n . Most of 
th e se  problems on which we would lik e  to  have answers are going  to  be 
so lv e d  by r e se a r c h , and n ot by ta lk in g  about them.

Now on research* I would f i r s t  o f a l l  determ ine natural geographic  
r e g io n s . In a s ta te  as b ig  as t h i s  i t  is  n ecessa ry  to  make some c la s s ­
i f i c a t i o n  o f  r eg io n s—as to  c lim a te , as to  s o i l*  as to  th e  o r ig in a l  
n a tiv e  v e t e t a t io n .  I t  is  e s s e n t ia l  to  q u a lify  th a t c l a s s i f i c a t io n  by 
the determ ination  o f  which regions are o f  g r e a te s t  importance to  the 
t o t a l  pop u lation ; in  other w ords, where are  the most people lo c a te d  in  
th e s t a t e  w ith in  each o f -these natural geographic p ro v in ces. When ihe  
regions have been d efin ed  and you have p lo tte d  th e  lo c a t io n  of the 
people who a re  going  to  use th e se  g r a s s e s ,  then I th in k  research  should  
be undertaken to  se r v e  th e  im portant r e g io n s . I t  may be very  d es ira b le  
and a b s o lu te ly  e s s e n t ia l  to  lo c a te  c e r ta in  fundam ental s tu d ie s  in  one 
p lace where most o f your s c i e n t i f i c  t a le n t  is  lo c a te d , but have enou^i 
t e s t  areas in  th e  o t te r  regions o f the s t a t e  so  th a t one can determ ine



p r e tty  s a t i s f a c t o r i l y  the a p p lic a t io n  of th e  fundamental fa c ts  to  the 
lo c a l  areas#

Here are some of the th in g s  th a t seem to  be w orthw hile in  th e p lan t  
research  once we have s e t  up the cen ters f based on c lim a t ic  regions and 
p op u la tion  cen ters#  F i r s t ,  l e t ’s take p lant research* I b e l ie v e  th a t  
t e s t in g  shou ld  be undertaken of a l l  of the a v a ila b le  sp e c ie s  and s tr a in s  
of gra sses  th a t may be u se fu l fo r  any o f th ese  types o f turfs*  One of 
the f i r s t  th ings th a t should be done is  to  a b so lu te ly  id e n t i f y  th e  
sp e c ie s  and s tr a in s*  S p ecies are p r e tty  e a s i ly  id e n t if ie d ;  the b o ta n is t  
can t e l l  you what sp ec ie s  any one o f the grasses f a l l s  i n f but s tr a in s  
w ith in  a sp e c ie s  fr e q u e n tly  depend on characters th a t  have n ot been  
studdied  by sy ste m a tic  b o ta n is ts*  S in ce  th e s e  s tr a in s  arc o f  the utm ost 
im portance, we must have some p o s i t iv e  id e n t i f ic a t io n  of than so  th a t  
everyone may know e x a c t ly  what s tr a in s  he is  working w ith* One s tr a in  
w i l l  have one resp o n se , and another s tr a in  an e n t ir e ly  d if f e r e n t  response  
to  growing con d ition s and type o f use* You m aybe comparing notes w ith  
your fr ie n d s  in  the b e l i e f  th a t th e y  are  d e a lin g  w ith  the same grass 
th a t  you are  when th is  is not t r u e .  I f  you know, each o f you , that you 
are d ea lin g  w ith  a s p e c i f i c  s t r a in  w ith in  a s p e c ie s ,  you can harmonize 
your d if f e r e n t  ob servation s v ery  much more s a t is f a c t o r i ly *

We need to know f o r  each of th ese  s tr a in s  and sp e c ie s  som ething  
about t h e ir  natural ad a p ta tio n  t o  s o i l  and to  c l im a te , as w e ll as th e ir  
h a b it o f  growth, and u se fu ln ess  they-may have for  th e se  d if f e r e n t  types  
of turf*  Some o f th a t  i s  a lr e a d y  known but we need to  have a more com­
p le te  understanding than is  now g e n e r a lly  a v a ila b le ,  and th a t  goes for  
any s e c t io n  o f the U nited  S ta te s ;  i t  doesn’t  ju s t  ap p ly  to  Texas*

A ls o , we need to  have a much more accu ra te  understanding of th e  
normal p h ysio lo g y  o f th ese  various grasses* When one speaks of ad ap t­
a t io n ,  we g e n e r a lly  th ink  in  terms of gen era l s u i t a b i l i t y  to  a s e t  o f  
con d ition s#  But i f  we b eg in  to stu d y  ad ap tation  in  d e t a i l  we must 
know som ething about th e  p h y sio lo g y  of the g r a s s e s ,  and o f  the in d iv ­
id u a l s tr a in s  and sp e c ie s*  Some o f  th e se  s tr a in s  w ith in  a sp ec ie s  are  
as d if f e r e n t  ** * in  p h y sio lo g y  a s  goats a re  from sheep* Now to a c ity  
d w eller  who has never been in  th e  cou n try , goats and sheep m ight e a s i l y
be m istaken fo r  one another* They are  about th e  same s i z e  and some­
tim es about the same co lor  and although th e  odor is  a l i t t l e  d if f e r e n t  
most of them don’ t  g e t  c lo s e  enough to know that*  Those o f you who are  
not a g r o s to lo g is t s  may be ju s t  as la ck in g  in d e ta ile d  knowledge o f  the 
p h y sio lo g y  of s tr a in s  of gra sses  as the c i t y  d w eller  is  o f the charac­
t e r i s t i c s  of g o a ts  and sheep#

The on ly  way we are  g o in g  to  g e t  th a t  d e ta ile d  knowledge of th e  
p h y sio lo g y  i s  by research; and c a r e fu l ,  p a in stak in g  research occupies 
a lo t  o f  the tim e and a l o t  of e f f o r t  on the part o f  s c ie n t i s t s *  We 
need to  know more about th e  sea so n a l growth of grasses*  We need to  
know more about t h e ir  r e s is ta n c e  to  cold* We need to  know more about
th e ir  to le r a n c e  or r e s is ta n c e  to drought* We need to  know a good deal
more about t h e ir  c a p a c ity  to  respond to  favorab le  c o n d itio n s;  some 
g rasses  have a grea t ca p a c ity  for response and some w i l l  have no re ­
sponse a t  a l l  to  th e  same treatm ent*



We need to  know a lo t  more about the p h y sio lo g y  th a t e f f e c t s  the  
s u s c e p t i b i l i t y  of th ese  s tr a in s  and sp ec ie s  to  d isea ses  and t o  in s e c t  
p ests*  We a ls o  need to know the p la n t stru ctu re  and th e  p h ysio logy  
which makes them s e n s i t iv e  or in s e n s it iv e  to  d if f e r e n t  kinds of f e r t ­
i l i z e ^  and d if f e r e n t  amounts of f e r t i l i z e r *  In th e case of g ra sse s , 
of cou rse , n itr o g e n  is  going t o  be one o f the dominant f e r t i l i z e r  
e lem en ts, but n u tr it io n  needs w i l l  not be lim ite d  to  n itrogen  f e r t i ­
l i z e r s ,  s in c e  phosphorus, potassium  and some o f th e  minor elem ents are  
a ls o  very important* Now I th in k  when we get in to  the high lim e s o i l s  
which occupy a large p ortio n  of Texas we may f in d  th a t some o f these  
minor elem ents are o f th e  utm ost importance in  g e tt in g  normal growth*
In th e E astern  part of T exas, I know th a t lim e i s  going to  be an im­
portant s o i l  amendment, but in  the W estern part we may be d e a lin g  w ith  
oth er methods to  cou n teract e x c e ss iv e  a lk a l i  or o th er  unfavorable con­
d i t io n s ,  and I know that you are going  to  be very  much in te r e s te d  in  
organic m atter whenever i t  comes to b u ild in g  g r e e n s , and to  other s o i l  
improving m ateria ls*

One o f  th e  most s t r ik in g  th in g s about grasses i s  th e ir  d iffe r e n c e  
in  response to  d if f e r e n t  h eigh ts o f mowing* As a m atter of f a c t  we 
im m ediately c la s s  a grass as being  a p u ttin g  green g ra ss , o r a  fairway  
g r a s s ,  or a rough-area g r a s s ,  because o f i t s  c a p a c ity  to  ad ju st i t s e l f  
to  s p e c i f i c  h e igh ts  o f mowing* Not enough is  known about th e  w e ll  
known grass s t r a in s ,  and b efore a new s tr a in  can be put in to  p r a c t ic a l  
use we should  know how i t  w i l l  respond to  mowing a t  d if fe r e n t  le v e ls  $ 
whether c lo se  mowing w i l l  grad u a lly  s ta rv e  i t  and k i l l  i t  or whether i t  
w i l l  to le r a te  c lo s e  mowing v ery  s a t i s f a c t o r i l y ,  or even be b e n e fite d  by 
c lo s e  mowing.

The d iffe r e n c e  in  s tr a in s  and sp e c ie s  in  w earing q u a lity  under 
t r a f f i c  i s  another very  important thing* We know p r a c t ic a l ly  noth ing  
about th a t  now, in  s p i t e  of a l l  th e  a t te n t io n  th a t has been g iven  i t .
I w i l l  c i t e  an i l lu s tr a t io n *  During th e  war a B-29 a irp la n e  made a 
forced  landing on an a i r f i e l d  in  Nebraska. I t  landed on the grass 
p o rtio n  of th e  f i e l d ,  and not on th e  paved runway* In s p ite  o f  th e  
fa c t  th a t  there had been a l o t  of r a in , in  s p i t e  of the f a c t  th a t  i t  
was a b lack land  p r a ir ie  s o i l ,  (a tru e p r a ir ie  and not b lackland p r a ir ie  
such as you have in  T exas), that B-29 made a very  s a t is fa c to r y  la n d in g , 
and did not damage th e  tu r f  a b i t .  That tu r f  had tremendous cap acity  
fo r  su p p ortin g  a load* I t  was so  unusual and so fa r  beyond anything  
th a t had been thought p o s s ib le  by most a ir p o r t engineers th at q u ite  a 
l o t  o f in t e r e s t  m s shown in  it*  The highway peop le a ls o  have beccme 
in te r e s te d  in  the c a p a c ity  o f tu r f  to  s u p p o r t .t r a f f ic .  Now on g o lf  
co u rses , and in parks and e s ta te s  fo o t  t r a f f i c  i s  the p r in c ip a l t r a f f i c  
f a c t o r ,  but th e  problem is deeper than  t h a t ,  we need to  know a great  
d ea l more than we do a t  presen t about the ca p a c ity  of grassed s o i l s  to  
support h ea v ier  loads and th a t  goes f o r  Texas as w e ll  as f o r  any other 
s t a t e .  What c h a r a c te r is t ic s  do grasses con tr ib u te  to  the s o i l ,  and 
what are  th e  co n tr ib u tio n s  o f the grass s o i l  to  th is  t r a f f i c  supporting  
ca p a city ?  We can go a lo t  fu rth er  than we ever thought we could  in  
g r a ss in g  t r a f f i c  a r e a s .



How fa r  can we go in  con vertin g  our s t i c k y ,  c la y  s o i l s  in to  a u sab le  
tu r f  tw elve months in  th e  y e a r , 365 days in  th e  y ea r , w ith  th e  co n d ition s  
o f r a in f a l l  th a t  a re  n atu ra l in  th is  area? I don’t  know. But I do know 
th a t  in  many other areas i t  is  found t h a t  grass can do v ir tu a l ly  wonders 
in  con vertin g  'what would be otherw ise a b s o lu te ly  im p assib le  in to  con­
d it io n s  th a t are v ery  s a t i s f a c t o r y  for t r a f f i c .

Let us co n sid er  the response of s tr a in s  and sp ec ie s  to  to p -d r e s s in g .  
We know from experience now in  the N ortheast th a t  some sp ec ies  should be 
to p -d ressed  very  l i t t l e .  Other sp ec ie s  should  be top -d ressed  very  heav­
i l y ,  in  order t o  keep them p la y a b le , th in k in g  in  terms of pu ttin g  green s. 
And the r ig h t  kind of to p -d r e ss in g  must be used a ls o .  There is  an 
in t e r -a c t io n  between th e kind o f growth th a t  th e  grass sp e c ie s  makes and 
the ty p e  of use th a t  you a re  going to  make of i t ,  and the kind and amount 
of to p -d r e ss in g  needed. The answer w i l l  be learned  only by a c tu a l  
t r i a l ,  and i t  sh ou ld  be t r ia l s  made under co n tro lled  con d ition s so  th a t  
you w i l l  know what th e  p r in c ip le s  a re  th a t  are  in v o lv e d . We need to 
know a ls o  how th ese  grasses r e a c t  to  th e  various chem icals th a t are used 
in  weed e r a d ic a tio n  or in s e c t  c o n tr o l, or fo r  d ise a se  c o n tr o l. There is  
a tremendous d iffe r e n c e  in  th e ir  r e a c tio n .

I haven’t  sa id  anyth ing y e t  under th is  heading of p la n t resea rch , 
about breeding improved s t r a in s ,  not because i t  i s n ’t  v e r y , very  im­
p ortan t but because i t  is  go in g  t o  tak e you a good many years t o  breed  
an improved s t r a in ,  to a d eq u a te ly  t e s t  i t ,  to  produce enough seed  or 
s to lo n s  i f  i t  is  a v e g e ta t iv e ly  propogated s p e c ie s ,  and t o  g e t  i t  d i s ­
tr ib u te d  to  the peop le who a re  going to  use i t .  In th e  meantime we 
ought to  be doing a l l  th ese  other kinds o f research  on th e  sp e c ie s  and 
s tr a in s  we a lr ea d y  have. A breeding program should be s ta r te d  e a r ly  
but i t  should  be accompanied by a l l  of th is  other work so  th a t we w i l l  
have some immediate b e n e f i t .  In th e  long run a breed ing program w i l l  
g ive tremendous b e n e f it s  but i t  is  go in g  t o  take a long tim e to develop  
new grass e s .

Now in S o i l s  Research I w i l l  j u s t  m ention a few of the broader a s ­
p e c t s .  F ir s t  of a l l  I th ink  we need to  stud y  ihe p resen t con d ition s of 
s o i l s  so  th a t  you know what you are working w ith . These s o i l  c o n d it io n s ,  
and th ere  are  many o f  them in  T exas, are t o t a l l y  d i f f e r e n t ,  or p a r t ia l ly  
d if f e r e n t  from th ose  in  other s t a t e s .  I t  seems th a t East Texas has con­
d it io n s  th a t  a re  somewhat s im ila r  to  L o u isia n a , M iss is s ip p i and th e  Deep 
South , but a l o t  o f  th e  other s o i l  types in  th e  s t a t e  a re  n o t .  There 
are s o i l  groups in  Texas not d u p lica ted  in  any o th er s e c t io n  of the  
cou n try . We need to  know what group o f s o i l s  we are d ea lin g  w ith , what 
are th e ir  c h a r a c te r is t ic s  j vwhat is  the normal p r o f i l e  of each of th e  
s o i l s ,  o f  i t s  d ep th , By p r o f i l e  I mean what do you u su a lly  fin d  in  
th e  f i r s t  h orizon  down to  th e  p o in t where i t  changes in  te x tu r e  or 
c o lo r . What i s  th e c h a r a c te r is t ic  of the next h o r iz o n , and # i ° t  i s  the 
p aren t m ateria l underneath? I f  we do not know the s o i l  p r o f i le  we may 
come t o  some wrong c o n c lu s io n s . * or example, th ose  blnckland p r a ir ie s  
and th e  grand p r a ir ie  s o i l s  o f Texas look s u p e r f ic ia l ly  very  much l ik e  
the b lack  corn b e l t  s o i l s  o f Iowa, and Southern M innesota, and I l l i n o i s ,  
but th ey  a re  e n t ir e ly  d i f f e r e n t .  They are lo ca ted  on r o l l in g  p r a ir ie s  
and th e y  are b lack ; th a t i s  about as fa r  as they  go in  s i m i l a r i t i e s .  So



we need to  know e x a c t ly  what s o i l  we a re  d ea lin g  w ith j what was i t s  mode 
of form ation , and what is happening to  i t .

In t h e  p h y s i c a l  c h a r a c t e r i s t i c s ,  i t  is  i m p o r t a n t  t o  know t h e  t e x ­
t u r e ,  l a y e r  b y  l a y e r  o r  h o r i z o n  b y  h o r i z o n ,  the s o i l ’ s p e r m e a b i l i t y  t o  
m o i s t u r e ,  i t s  w a t e r  h o l d i n g  c a p a c i t y ,  t h e  o r g a n i c  m a t t e r  c o n t e n t ,  and 
i t s  a e r a t i o n »  When you s t a r t  com paring notes w i t h  somebody e l s e ,  and 
each is  d e a l i n g  w i t h  a s o i l  w i t h  d i f f e r e n t  p h y s i c a l  c h a r a c t e r i s t i c s ,  
you a r e  n o t  g o i n g  t o  see eye t o  eye w i t h  him  a b o u t  t r e a t m e n t .  I t  may 
be t h a t  you a r e  b o t h  r i g h t ,  o r  you m i g h t  b o t h  be w ro ng  i f  you d o n ’ t  
know enough a b o u t  y o u r  s o i l s »

As to  chem ical c h a r a c te r is t ic s  o f  s o i l s ,  I suppose th e  f i r s t  one 
to  m ention is  th e  pH or th e  degree o f a c id i t y  or a lk a l i n i t y ,  and we 
have th e  whole range here in  Texas from the ex ce ed in g ly  acid  s o i l s  to  
th o se  th a t are ex ce ed in g ly  a l k a l i ,  and in  a d d it io n  we have s o i l s  w ith  
no lim e in  them and other s o i l s  th a t  are com pletely  sa tu ra ted  w ith  
lime» I mentioned th o se  two p oin ts bf pH and lim e s e p a r a te ly , because  
pH is  a measure o f a c t iv e  a c i d i t y ,  or a lk a l in i t y ,  but th e  reserve  supply  
o f lim e is  a ls o  of v ery  g rea t s ig n if ic a n c e »  That tak es us to  th e po in t 
of "base exchange",, To what ex ten t is  the c o l lo id a l  fr a c t io n  o f  the  
s o i l  sa tu ra ted  w ith  b a s ic  e lem en ts, and what type o f b a s ic  elements 
predom inate? I f  th e  b a s ic  elem ents p resen t are  d e s ir a b le  you may have 
very  good s o i l ;  on the other hand you may have h igh  base exchange capa­
c i t y  w ith  the bases composed of elements th a t  may be v ery  t o x ic .  The 
supp ly  of th e  e s s e n t ia l  n u tr ien ts  may be la r g e ly  c o n tro lled  by the  
p h y s ic a l make-up o f the s o i l ,  or by th e  presence o f to x ic  su b sta n ces .

In th e  fu r th e r  study  of th e  p resen t con d itio n  of s o i l s  one should  
not ignore v/hat has been done to  the s o i l  s in c e  man came on th e  s c e n e .
To what ex ten t has i t  been degraded by cropping? To what e x te n t has i t  
been degraded by e r o s io n , or by f lo o d in g , or by grading which removes 
th e t o p - s o i l  or exposes th e  su b so il or in creases  the depth of the top ­
s o i l  in  some areas a t  the expense of o th ers?  To what ex ten t has i t  
been changed by s o i l  treatm ents? A ll  o f th ose  a r e  very im portant. I f  
you have no knowledge of th ose  present s o i l  c o n d it io n s , then th e  re­
search  w i l l  have to  s t a r t  w ith  th a t stu d y . Once we know what the 
p resen t co n d itio n  i s ,  then  we are in a p o s it io n  to  know about the cor­
r e c t io n  of th e s e  unfavorab le conditions from Hie sta n d p o in t of what the  
p la n t requ ires to  grow s a t i s f a c t o r i l y ,  ard from the s tan d p o in t of what 
i s  required to  produce th e  type of tu r f  d e s ired .

I am going to  h a s t i l y  go over, ju s t  by naming, some oth er kinds of 
research» We have th e  research  on in s e c t s ,  and en tom olog ists w i l l  be 
a b le  to  make co n tr ib u tio n s on th a t . Some in se c ts  th a t  are  of no im­
portance a g r ic u lt u r a l ly  a t a l l ,  become dominant fa c to r s  in  tu r f  fo r  
n o n -a g r ic u ltu r a l u se s . By th e way, you might c la s s  a l l  of th is  tu r f  
th a t I am ta lk in g  about as n o n -a g r ic u ltu r a l tu r f .

Then we have th e  people v/ho s p e c ia l iz e  on d ise a se s  of tu r f ;  th ere  
are a s p e c ia l  group of d isea ses  th a t  are  ser io u s on tu r f  th a t probably  
are o f very  l i t t l e  consequence :or no consequence to  the a g r ic u ltu r a l  
u ser o f th e same g r a s s e s .  There are the problems on con tro l of weeds;



weed problems are q u ite  d if f e r e n t  on tu rf*  There is  another group o f  
p e s ts ;  the anim als such as m o les , s q u ir r e ls ,  gophers, r a tt le sn a k e s ,
The animal p e s ts  are sometimes a l im it in g  fa c to r  in  tu r f  c u ltu re .

Grass research  must be so organized th a t we can f i n a l l y  t e s t  
combinations o f treatm ents to  provide th e  type of tu r f  fo r  s p e c i f i c  
us e s • F o r  example; on g o lf  greens we want to  know what com binations 
o f  treatm ents are b e s t  fo r  a g iv en  s tr a in  or sp e c ie s  under a p a r tic u la r  
c lim a tic  co n d itio n  and s o i l  co n d itio n . What com bination of mowing, 
to p -d r e s s in g , w a ter in g , f e r t i l i z i n g ,  r o l l in g ,  and r e s t  from t r a f f i c  in  
c r i t i c a l  areas is  required in  order to  ach iev e  th e  goal of p e r fe c t  tu r f  
fo r  the maximum number o f days each year . In other w ords, we must tr y  
to  b rin g  to g e th e r  a l l  th e  in d iv id u a l phases of research  in to  a manage­
ment program.

I would n ot want to  g iv e  the im pression  th a t  you can on ly  s ta r t  a t  
th e top o f  my o u t lin e  and work your way down through. I th ink  th a t in  
a tu r f  you a re  going to have to  do a l i t t l e  of a l l  of i t ,  s im u ltan eou sly  
But th ere  Is a g rea t danger of try in g  to  do so many th in gs th a t you f a i l  
to  do a thorough jo b . An o u t lin e  of a program is  a very  d es ira b le  th in g  
i t  enables us to say  we w i l l  a tta c k  th e  problem h e r e , and h ere , and here 
today; tomorrow we w i l l  add on t h i s ,  t h i s ,  and t h i s ,  not fo r g e t t in g  in  
th e  meantime th a t some problems are o f  so  great importance th a t we must 
tr y  to  fin d  answers to  them a t  on ce, even though they in v o lv e  the in te r ­
a c t io n  of a large  number of f a c to r s .  But in  organ izing  a research pro­
gram I would sa y  th e se  a re  some of the more im portant th in gs to  keep in  
mind. F ir s t  s e l e c t  the most im portant item s of stud y  and exp lore these  
thoroughly; d ig  d eep , where you d ig . Make the s tu d ie s  thorough, not 
s u p e r f ic ia l .  Avoid going o f f  on b lin d  tangents in  r e se a r c h , but do re­
ta in  o r ig in a l i t y  o f s tu d y . R etain ing th e  proper balance in  a research  
program is d i f f i c u l t  because i t  is p r e t ty  hard to  t e l l  sometimes whether 
one is  going o f f  on a b lin d  tangent or whether one i s  exp lor in g  a most 
f e r t i l e  f i e l d .  Sometimes t h is  ph ilosop h y has been s ta te d  about handling  
research  s c i e n t i s t s ;  g ive  them the most freedom p o s s ib le ,  g ive them the  
f a c i l i t i e s  to  work w ith  and leave  them a lon e as much as p o s s ib le ,  but 
p e r io d ic a l ly  ask them where they are and what th ey  are  d o in g . I f  you 
f in d  th ey  have gotten  l o s t ,  then bring  them back and s t a r t  them over 
a g a in . Some s c i e n t i s t s  have th e  happy fa c u lty  of doing th a t f o r  them­
s e l v e s ,  and some others have to  have help  when th ey  g e t  l o s t .

In e s ta b lis h in g  research  o f the types I have in d ic a te d , I th in k  you 
should not tr y  to  d if fu s e  your e f fo r ts  over too g rea t a rea s . Some types 
of fundamental research  is  conducted ju s t  as w e ll in  one s e c t io n  as 
another and th is  work should be done a t  a c en tra l p o in t . But some types 
of a p p lied  research  must be ca rr ied  out in  th e  areas where the r e su lts  
are to  be u sed . I th in k  in  a s t a t e  as large  as th is  you can hard ly  
exp ect to  do i t  a l l  in  one p la c e . Y0u should have a com bination of per­
haps one or two major c e n te r s ,  w ith  s e v e r a l secondary cen ters fo r  re­
search  on th e  a p p lied  p h ases.

In a d d it io n  there w i l l  have to be s k i l l e d  personnel to  conduct -the 
resea r ch , and th e  b est  is none too good. The f in e s t  men you can g e t  to 
conduct th e  resea rch  are  the men you -want. Provide th ese  men w ith



adequate m a ter ia l resources in  the way of b u ild in g s , la b o r a to r ie s ,  
greenhouses, . f i e ld s ,  and a l l  of th e  u t i l i t i e s  th a t go w ith  i t ,  and then  
encourage them to use th o se  resources to  ob ta in  the fa c ts  d es ired . One 
ca u tio n : There is c e r ta in ly  a very  d e f in it e  lim it  to  the amount of 
speed ing-up  th a t  can be accom plished in resea r ch . Research s ta r ts  o f f  
s lo w ly , but i t  is  ju s t  l ik e  a snow ball; you get v ery  l i t t l e  a t f i r s t  
but get a c o n sta n tly  in cr ea sin g  volume of fa c ts  as i t  continues over a 
period  o f  y e a r s . And a f t e r  the f i r s t  few  y e a r s , th e  fa c ts  seem to  come 
out w ith  much le s s  e f f o r t .

Now then i f  you go to  th e  ex ten t o f e s ta b lis h in g  a research pro­
gram, I b e l ie v e  th a t th o se  of you who are not engaged in  research  have 
t h is  r e s p o n s ib i l i t y ;  f i r s t ,  you must fo llo w  th e r e s u lt s  o f th e  s c ie n t i ­
s t s  c a r e fu l ly  and c lo s e ly .  Second, you must make your own a p p lic a tio n  
under your lo c a l  con d itio n s to s ee how i t  f i t s  in to  your program. In 
f a c t ,  every  one o f you sh ou ld  be a part o f "this program. F in a l ly ,  when 
th e va lu e has been e s ta b lish e d  fo r  any g iven  new f a c t s ,  do have the  
courage to  make the f u l l  use of the b e n e f it s  o f th o se  fa c ts  in  the 
areas fo r  w hich you are r e sp o n sib le . There are very few peop le managing 
tu r f  who are as good managers as th ey  know how to b e . Sometimes i t  is  
due ito in e r t ia ,  sometimes i t  is  f e a r  o f c r i t ic i s m ,  sometimes we ju s t  
can*t make up our m inds.

Another r e s p o n s ib i l i t y  I th in k  re sts  on each of you is  to work very  
d i l i g e n t ly  to s e l l  a l l  th e  people who are using t u r f ,  on the v a lu e  of 
resea rch . A fte r  a l l  th ey  a re  th e p r in c ip a l b e n e f ic ia r ie s  and are a lso  
going to  pay fo r  i t  in  th e  long run so I th ink  you have the re sp o n si­
b i l i t y  to  keep them thoroughly acquainted  w ith  th e value of research to  
them, as w e ll  as t o  a l l  o th er p e o p le , and what they  are g e t t in g  for  the  
money th a t th ey  are co n tr ib u tin g  in d ir e c t ly  or d ir e c t ly .



COMPOSTING SOILS AND TOP-DRESSING TURF

0 . J . N oer, Agronomist 
M ilwaukee, W isconsin

B efore d isc u ss in g  th e  to p ic  a ssign ed  I would l ik e  to  make a few  
remarks about th e  preceding sp eak er . I have known Dr. Sprague fo r  a 
long tim e and am fa m il ia r  w ith  the work he d id  a t  New J ersey  in  the 
f i e l d  of t u r f .  New J e r se y ’s lo s s  is  Texas’ g a in . W hile I d o n 't know 
anything about Dr. Sprague's work in  D a lla s , I hope i t  w i l l  be p o s s ib le  
fo r  you to  induce him to  p a r t ic ip a te  in  the so lu t io n  of your problems 
because h is  exp erien ce has been a r ich  one in  n o n -a g r icu ltu ra l tu r f .

Y esterday we d iscu ssed  s o i l  and I to ld  you som ething about th e ir  
makeup and what th ey  a r e . Today I propose to  cover "the p r a c t ic a l a s ­
p ects of to p -d r e ss in g  m ixtures and t h e ir  u se . I do not in ten d  to  t e l l  
you how to  do th e  m ixing or how t o  make the a p p lic a t io n s  because most 
of you know th ese  p r a c t ic a l  d e ta i ls  b e t te r  than I do.

I w i l l  ta lk  about th e  p r in c ip le s  involved  and l e t  you make the 
a p p lic a t io n . We sa id  yesterd a y  th a t a medium sandy loam co n ta in in g  
about 25 to  30 percent by •volume o f  organic m atter is  an id e a l to p -  
d r e ss in g  m a te r ia l.  About 25 years ago when I f i r s t  became in te r e s te d  
in  t u r f ,  g o lf  courses used to p -d r e ss in g  fo r  two reason s. Top-dressing  
fu rn ish ed  the p la n t food which the tu r f  got and i t  was used fo r  th e  
m echanioal purpose of tru in g  the su r fa ce  and fo r  th e  improvement o f  
s o i l  s tr u c tu r e . T op-dressing is  no lon ger  the primary source of p la n t  
food fo r  g o lf  greens or fo r  other t u r f  areas in  th e  North. The au to ­
m obile brought th is  change by e lim in a tin g  horses in  m etrop olitan  a r e a s .  
Today i t  is  a lm ost im possib le to  ob ta in  manure o f good q u a lity  to make 
th e  compost which was form erly  produced w ith  manure which was an e s ­
s e n t ia l  c o n s t itu e n t  of th e  to p -d r e s s in g  m ixture. As a r e s u lt  i t  has 
been n ecessa ry  t o  s u b s t itu te  other m a te r ia ls . The change has been fo r  
th e  b e t t e r .  Today to p -d r e ss in g  is  used  in  th e North for the s imple and 
s o le  reason o f improving s o i l  tex tu re  and o f  tr u in g  the su r fa c e . F er t­
i l i z e r  is  ap p lied  s e p a r a te ly  when needed.

The n ic e  b lack  c la y  s o i l  of D allas , mentioned by Dr. Sprague as  
b ein g  im p ossib le  to  work when w e t, is  not the ty p e  o f  s o i l  to  u se  in  a 
to p -d r e ss in g  m ixture because of it s  h igh  co n ten t o f c o l lo id a l  s i l t  and 
c ]a y . A lto g eth er  too  much 3and and organ ic m atter are needed t o  appre­
c ia b ly  change i t s  p h ysica l c o n d it io n . The f i r s t  th in g  to  do is  to 
search  for  a sandy loam or a s i l t  loam s o i l ,  rather than a c la y  loam 
s o i l ,  and then use i t  as the b a s is  o f the m ixture. The s o i l  survey  in  
th is  s t a t e  may be o f  a s s is ta n c e  in  sp o tt in g  an area of good s o i l .  Loam 
and sandy loam s o i l s  are freq u en tly  found along a l l u v i a l  r iv e r  bottom s. 
The S o i l  Survey S erv ice  can fu r n ish  inform ation about where m a ter ia l o f  
th a t  kind can b e  found. By s t a r t in g  w ith  a good sandy loam, m odifying  
i t  w ith  san d , and adding th e  organic m atter th a t 's  needed is  th e  way to  
make a s o i l  o f th e  r ig h t  p h y sica l c o n d it io n . The sand u sed , a s  we men­
tio n ed  y e s te r d a y , should be coarse. The sand d isp la y ed  here i s  to o  f in e  
i f  an yth in g . I t  came from near M ontreal, Canada and is  an angular



m ateria l ’which does v ery  w ell up th e r e . I venture to  say  ih a t most of 
you use a sand which is  much f in e r  grained . The s o i l  p r o f i le s  th a t  you 
saw on d isp la y  y esterd ay  showed som ething about th e  character of a de­
s ir a b le  sand fo r  p u ttin g  g reen s. By adding from 25 to  30 percent of 
organic m atter to  the s o i l  sand m ixture you should have a good to p ­
d r e ss in g .

Those who u se  peat should recogn ize  the f a c t  th a t  a peat which has 
been dried  t o  a very  low m oisture co n ten t, tends to  r e s i s t  w e tt in g  be­
cause i t  re fu ses  to  accep t w ater . Then when to p -d ressin g s  made w ith  i t  
are  ap p lied  on a green and the green is  watered th e  peat tends to  sepa­
r a te  and is  washed in to  r i f f l e s  to  th e  detrim ent of p la y . I f  to p -d r e s s ­
ing is  made se v e r a l months b efore  i t  is to  be u se d , and i s  a llow ed to  
stand  in  a p i l e ,  the peat w i l l  take up m oisture from the damp s o i l .  
A fte r  peat begins to  absorb m oisture i t  becomes a p  r t of the m ixture  
and w i l l  not r i f f l e  when the green is to p -d r e sse d .

This morning Mr. Ferguson m entioned th e  problem of weeds. Top­
d r e ss in g  is  one source from which crab grass and other weeds are  in tr o ­
duced in to  g reen s . The crab grass seed  may come from the s o i l ,  or  i t  
may come from the manure, i f  manure is  used in  th e  to p -d r e ss in g  mix­
tu r e . Sand r a r e ly  contains v ia b le  seeds o f  any k ind . Peat is  a b e tte r  
source of organ ic m atter than  manure because the weeds which grow on 
peat d ep o sits  are not the k ind  which th r iv e  or l i v e  under p u ttin g  green 
c o n d it io n s . So you need not w orry about peat as a source of weeds* I 
s a id  y esterd ay  we fr e q u e n tly  fo o l  ou rse lves  about the amount o f a c tu a l  
organic m atter which is  introduced in to  the to p -d r e s s in g  by manure. 
Manure d oesn ’t  have q u ite  as high a m oisture content dowm here because 
of th e  h o tter  w eather. Normally th ere  i s  60 to  80 percent o f w ater in  
manure, which means th a t th e  a c tu a l amount of organic m atter a t  the 
s t a r t  is not over 400 to  600 pounds per to n , D ecom position takes p lace  
ra th er  r a p id ly  in  th e  compost p i le  and so  the r e s id u a l amount o f  organic  
m atter is  not v ery  much.

Any one o f the f e r t i l i z e r s  m ater ia ls  Mr. Ferguson m entioned, such 
as cyanamid, co tto n  seed  m eal, soy  bean m eal, M ilo rg a n ite , e t c . ,  can be 
used in  the to p -d r e ss in g  t o  k i l l  weed s e e d s . Probably even some o f the  
commercial f e r t i l i z e r s  sh ou ld  be s a t i s f a c t o r y ,  Cyanamid is  used a t 14 
pounds and the organics a t  100 pounds per yard of to p -d r e ss in g . They 
are added during m ixing and th e  m ixture is a llow ed  to  stand a t  le a s t  a 
w eek, but p re fer a b ly  fo r  a month or tw o , b efore i t  is u sed . A l l  cf the  
w eeds, ex cep tin g  goose grass or s i l v e r  crab g r a ss , w i l l  be k i l l e d  during 
th a t  in t e r v a l ,  and then th e to p -d r e ss in g  does not become a source of 
weeds •

Dry h ea t and steam fo r  th e  s t e r i l i z a t i o n  o f to p -d r e ss in g  is  a 
p r a c tic e  which is  f a l l i n g  in to  d is fa v o r . At one tim e some g o l f  clubs 
b u i l t  e la b o r a te  steam ch ests  and steamed a l l  of t h e ir  to p -d r e ss in g  r e ­
l i g io u s ly .  I t  i s  a th in g  o f th e  p a s t .  Now nitrogenous f e r t i l i z e r s  are  
used fo r  th a t purpose and clubs depend upon a good th ick  heavy tu r f  to  
help  keep weeds ou t. That is  th e  way to  avoid  e x te n s iv e  hand w eeding.



There a re  two kinds of greens in  Texas * the bent greens and th e  
Bermuda g ree n s . They must be handled d i f f e r e n t ly  w ith  re sp e c t to to p ­
d r e ss in g , Dr. Sprague mentioned the f a c t  th a t  some o f the northern  
grasses req u ire  more to p -d r e ss in g  than o th ers . That is tru e*  and the 
reverse is  tru e a l s o .  F requently  one can go onto a g o lf  course where 
th e  greens are mixed south  German bent and t e l l  by the character of the 
tu r f  what the greenkeeperTs program is  w ith  re sp e c t t o  to p -d r e ss in g  and 
f e r t i l i z a t i o n .  I t  is  not as stran ge as i t  may seem. I f  the greens are  
to p -d ressed  l i g h t l y  and in fr e q u e n t ly f and not f e r t i l i z e d  very  h e a v ily ,  
v e lv e t  b en t u su a lly  predominates in  the tu r f*  When th e  tendency is  to  
to p -d ress  gen erou sly  and freq u en tly *  and to  feed  h ea v ily *  then the  
creep ing bents predominate and th e r e  is l i t t l e  or no v e lv e t  b en t. Sea­
s id e ,  commonly used in  Texas* is  a creeping b en t. V elv et bents do not 
l ik e  too much* or too heavy top d r e ss in g . I t  is  not w ise  or good 
p r a c t ic e  to  h e a v ily  to p -d ress bent of any kind in  hot w eather. I f  ben t  
greens are to p -d r esse d  during th at season  th e  amount used should  not  
exceed l / 4  to  l / 2  yard fo r  5000 square fe e t*  G enerally  speaking i t  
would seem b e s t  to  con fin e  to p -d r e ss in g  o f bent greens to the spring  and 
f a l l  and l e t  them c o a s t  through th e  summer.

With Bermuda* th e  problem is  d i f f e r e n t .  One b ig  o b je c tio n  to  a 
Bermuda green is  th e  f a c t  th a t the runners a re  stubbly and co a rse . The 
su rfa ce  stems tend t o  make the b a l l  hop, A good Bermuda green is one 
which is  to p -d r esse d  fr e q u e n tly  enough to  keep th e  runners buried* and 
f e r t i l i z e d  w ith  enough n itrogen  t o  keep the Bermuda le a fy .  By doing 
th ese  two th ings you w i l l  have fa r  b e tte r  Bermuda greens than w ith  any  
other p r a c t ic e .

When s o i l  s tr u c tu r e  is  bad* l ik e  some of th ese  p r o f i l e s ,  freq u en t  
and heavy to p -d r e ss in g  is  n ec e ssa r y  to  produce a good column of s o i l  for 
th e  grass to  grow in , L inkogel a t  Westwood in  S t ,  Louis does not to p -  
dress more than a couple of tim es a year now. When he s ta r te d  w ith  the 
c la y  a t  the bottom o f th is  p r o f i l e  he to p -d ressed  every month in  an 
e f f o r t  to  b u ild  away from i t  and ob ta in  a layer  o f s o i l  which was fa v ­
orab le  fo r  the growth o f the b en t. When i t  i s  n ecessa ry  to change s o i l  
tex tu re  or improve the s o i l  in  th e  green i t  is  b est t o  top -d ress  more 
fr e q u e n tly  and more h e a v ily  in  the c o o le r 's e a s o n s . That is  what was 
done w ith  the green which had th e imbedded peat la y e r . I t  was forked  
f i r s t  to  break the la y e r . When th ere is  a layered  con d ition *  greens 
should be forked tw ice  a y ea r , and maybe more* and then they  should be 
to p -d ressed  gen erou sly  to break up the layers and tr y  to convert th e  
s o i l  in to  one o f uniform  te x tu r e  and s tr u c tu r e .

Those w ith bent greens w i l l  experience d i f f i c u l t y  due to  top­
d ress in g  i f  th ere  is a heavy la y e r  of matted tu r f  oh th e  su r fa c e . This 
p r o f i le  i l lu s t r a t e s  what I want to  s t r e s s .  I t  is from a bent green in  
Milwaukee, The tu r f  became m atted during the war because greens were 
not mowed enough. The greenkeeper buried the mat w ith  to p -d r e ss in g .
The su r fa c e  is  spongy and n o t lik e d  by the p la y e r s . Ferm entation o f  the 
buried  stems and lea v es  during hot wet weather can cause ser io u s lo s s  of 
tu r f .  Matted grass impedes and prevents the ab sorp tion  of w ater by th e  
s o i l .  The tendency on some of the bent greens in  Oklahoma and in  Texas 
is  to  have a l i t t l e  b i t  h ea v ier  mat o f grass on them than is  d e s ir a b le .



Greens are b e t te r  from th e  stan d p o in t of p lay  and more s a t is fa c to r y  
from th e  sta n d p o in t o f maintenance and management when ihe tu r f  is  kept 
t ig h t  and n o t a llow ed  to become m atted.

Many of you u se  Bermuda fo r  summer p la y  and seed  to  dom estic rye  
grass fo r  w in te r . Some have had trou b le  g e t t in g  a stand of rye grass 
l a s t  f a l l  and asked me t o  d iscu ss  the problem» The c lo s in g  few mom­
ents w i l l  be devoted to  the seed in g  of rye and methods- of s p e e d ily  
rid d in g  greens of i t  in  th e  sp r in g .

Success in  ob ta in in g  a stand of rye grass depends upon u sin g  a 
program such as I am g o in g  to  o u t l in e .  I t  works in  F lor id a  and in  th e  
S ou th east s e c t io n .  I f  i t  works th ere  i t  w i l l  work in  T exas, Trouble 
a r is e s  from damping o f f  im m ediately or soon a f t e r  th e  greens are seed ed . 
Damping o f f  occurs g e n e r a lly  when w eather is  hot and accompanied by 
heavy r a in s . However, greens may and have damped o f f  even though th e  
weather was fa v o ra b le  f o r  th e  esta b lish m en t o f rye g r a s s . G enerally  
speaking th a t  occurs from f a u lt y  management im m ediately b e fo r e , d u rin g , 
and a f t e r  the se e d in g  o f  th e  g r e e n s . A ll  grasses tend t o  b e  s o f t  and 
su ccu len t and a t  i t s  te n d erest  s ta g e  during th e  s e e d lin g  period of i t s  
growth. Soon a f t e r  germ ination , p lan t t is s u e s  are ten d er and f a l l  easy  
prey to  pythium and the various r e la te d  d is e a se s  which a r e  re sp o n sib le  
fo r  damping o f f .  The answer to  th e  problem is  one of doing the th in gs  
which w i l l  a ccen tu a te  s tu r d in ess  o f p lan t s tr u c tu r e s .  That means u s in g  
a minimum o f w ater and a minimum o f n itro g en  a t  seed in g  tim e . The b est  
th in g  to  do is  to  l e t  th e  Bermuda grass p a r t ia l ly  d ep le te  th e  s o i l  o f  
n itro g en  fo r  a month to  s ix  weeks b efore seed in g  w ith rye g ra ss . Then 
th in  ihe Bermuda tu r f  by rak in g , ap p ly  superphosphate and p o tash , but 
leave  th e  n itrogen  out o f the f e r t i l i z e r  t h a t  is  a p p lied  before s e e d in g .  
Phosphate and potash  tend to  make the grass s tu r d ier  and to o  much n i~  
torgen  makes i t  weak. Probably in  75 percent o f th e  sa se s  the grass 
th at gets  n itro g en  w i l l  come a lon g  f a s t e r  and w i l l  look b e t te r  t t e n  th e  
one which does n o t . But -there is  always going t o  be a bad d isa stero u s  
year such as th is  one -when a l o t  o f n itrogen  is  going to  be f a t a l  to  
th e  rye g r a s s . The smart greenkeeper is  th e  one who is  forehanded and 
prepared fo r  th a t e v e n tu a lity .

Rye grass seed  is  r e l a t iv e l y  large  and contains a l o t  of s to r e d  
fo o d . I t  w i l l  make a con sid erab le  growth on th e  reserves of n itro g en  
th a t are s to r e d  in  th e  seed  and does not need any more u n t i l  a f t e r  i t  
becomes e s ta b lis h e d . So use phosphate and potash  on ly  b efore  se e d in g . 
The to p -d r e ss in g  used to  cover th e  seed  should be a sandy loam, not too  
f in e  g ra in ed  because then i t  w i l l  tend to  c r u s t  and in te r fe r e  w ith  
s e e d lin g  growth. The to p -d r e ss in g  should have some la rg e  sand p a r t i­
c le s  and I would be in c lin e d  to  reduce the organic m atter content to  
l e s s  than 25 to  30 percent and thereby  reduce w aterhold ing  ca p a c ity  
somewhat. Avoid overw atering and i f  anyth ing tr y  to  underwater s l i g h t l y  
rather than overw ater. A green w hich is  a lrea d y  too  wet becomes w ater­
logged  q u ic k ly  when heavy ra in s s t a r t  whereas greens which are j u s t  a 
l i t t l e  on the under s id e  can tak e  a l i t t l e  extra  water w ith ou t ser io u s  
consequences.

A fte r  th e  rye grass becomes e s ta b lish e d  and is  growing w e ll is  the  
tim e to  u se  n itro g en  to  n©.ke i t  spread and form a th ick  dense tu rf*



That is  the method which I am su re is  fundam entally c o r r e c t .  In the  
sp r in g  when greens are b ein g  converted  over from rye to  Bermuda th e  
tim e th a t  -they are bad fo r  p lay  can be reduced m a te r ia lly . G enerally  
th e  rye grass goes out in  patches , and n o t a l l  a t  once. I t  is  a patch  
here and then  a patch th e r e . The green is  bad fo r  p la y  fo r  a month or 
more. About th e  tim e the Bermuda is  ready to  s t a r t  growth make a heavy  
a p p lic a t io n  of s u l f a t e  o f ammonia. A ra te  of 10 pounds per thousand 
square f e e t  i s  n o t e x c e s s iv e .  Water th e  green gen erou sly  fo r  a week.
The com bination o f generous n itro g en  and w ater makes th e  rye grass  
s o f t .  When the grass i s  so  ten d er  th at i t  b ru ises  e a s i l y  stop  w ater in g . 
The rye grass w i l l  d isappear in  a couple o f  days. The retard ing  e f f e c t  
of w in ter  grass on recovery  of Bermuda j u s t i f i e s  seed in g  th e greens 
w ith  a l i t t l e  h u lle d  Bermuda se e d . B esides in crea sin g  th e  d en s ity  o f  
the tu r f  th ere is  another advantage. The new Bermuda grass from seed  
is  somewhat f in e r  tex tu red  than th e  n a tiv e  common Bermuda and sta y s  
th a t  way for  s e v e r a l y ea rs .

There are tremendous p o s s i b i l i t i e s  o f f in d in g  a su p er io r  typ e of 
Bermuda grass f o r  use in  the parts of Texas which are not s u ite d  to  bent 
grass t I am su re i t  is p o s s ib le  to  f in d  a s t r a in  of Bermuda which w i l l  
have more of the c h a r a c te r is t ic s  of bent than anything you have today. 
Such a grass w i l l  make a more s a t is f a c t o r y  p u ttin g  green than  you have 
now. The f i e l d  should be exp lored  because i t  may be a b e tte r  answer to  
the greens problem in  the more humid s e c t io n s  o f  th e  s t a t e  rather than  
th e  headactes th a t come w ith  b en t g r a s s . There are some l i k e ly  look ing  
s tr a in s  of Bermuda in  th e greens a t  th e  Houston Country Club. The f in e  
leaved  ones th a t  make a dense tu r f  s ta y  v e g e ta t iv e  and do not produce 
seed  s ta lk 3 .

A statem en t about some of the new fu n g ic id es  l ik e  531 and 177 m y  
be in  order. They are b e lie v e d  to  o f fe r  p o s s i b i l i t i e s  fo r  in h ib it in g  
damping o f f .  They should be t r ie d  to  s e e  i f  th ey  w i l l  s o lv e  the pro­
blem . How th ey  should be used is  hard to  sa y . S evera l methods should  
be tr ie d *  Seed treatm ents b efo re  th e  seed  is  p la n te d , and s o i l  t r e a t ­
ment bex'ore se e d in g , during th e  period  of germ ination and w h ile  the  
young grass is  beginn ing to grow should  be te s te d  a l s o .  Dr, Thornton 
of Carbon and Carbide Chemical Company reports th ey  have had very  
prom ising r e s u lts  w ith  531 in  c o n tr o ll in g  damping o f f  in  greenhouses.
A fu n g ic id e  which prevents damping o f f  would be of great v a lu e .



SOIL TESTING

J# F . Fudge, C hief 
D iv is io n  o f  Chemistry 

A. & M. C ollege of Texas

This m atter of rapid t e s t in g  of s o i l  to  determ ine i t s  n u tr ien t  
le v e l  has appealed to  the p u b lic  fo r  a long time and in te r e s t  in  i t  has 
in creased  very  g r e a t ly  w ith in  the la s t  few  years* The general public  
op in ion  o f s o i l  t e s t in g  p laces th at su b je c t  a g rea t deal h igh er than 
the fa c ts  warrant* Too many people th in k  th a t th ey  can take a s o i l ,  
a n a ly iz e  i t  fo r  a few m in u tes, or a few c o n stitu e n ts  and have -the ans­
wer to  the problem . For exam ple, I c o n s ta n tly  rece iv e  le t t e r s  read in g , 
,?I fm send ing you a sample of s o i l ,  p lea se  t e l l  me i f  i t  i s  any good for  
straw b erries (o r  some other crop)"* Now th a t  ap p aren tly  seems funny to  
some o f  you but th a t  happens r ig h t  a lo n g . The importance o f s o i l  t e s t ­
ing due to  the ease  of conducting the t e s t  and sim ple inform ation needed 
to  in te r p r e t  th e  r e su lts  has been g r e a t ly  over emphasized in  th e  p u b lic  
l i te r a tu r e *

Having sa id  t h a t ,  I w i l l  say th a t s o i l  t e s t in g ,  properly  conducted, 
is  an important t o o l  in  answering some s o i l  q u e s tio n s . A s o i l  a n a ly s is  
w i l l  not t e l l  you what th e  p h y s ic a l co n d itio n  of the s o i l  is or what you 
can do to  improve the p h y sica l co n d itio n  or the d ra in a g e , or  anything of 
th a t  s o r t . There are s o i l s  which w i l l  g iv e  a low a n a ly s is  on t e s t in g  
and which w i l l  respond very  g r e a t ly  to  f e r t i l i z a t i o n .  There a re  o th er  
s o i l s  which w i l l  g ive  a s im ila r  a n a ly s is  and the response to  f e r t i l i ­
z a t io n  w i l l  be very  much sm a lle r ; other fa c to rs  than th e  l e v e l  of 
f e r t i l i t y  c o n tr o ll in g  the r e sp o n se .

However in  answer to  a p u b lic  demand fo r  such a type of s e r v i c e ,  the 
Board of D irectors o f  Texas A# & M. C ollege la s t  summer s e t  up w ith in  
the D iv is io n  of Chemistry o f  th e  Texas A g r icu ltu ra l Experiment S ta t io n  
a la b o ra to ry  fo r  doing th a t  work* We were im m ediately faced w ith  the  
fa c t  th a t  a number of methods have been published  in  the l i t e r a t u r e ,  
most o f # iic h  when p roperly  in terp reted  w i l l  g ive con sid erab le  amount 
of in form ation  on non-calcareous s o i l s  but none of th o se  methods were 
any good on ca lcareous s o i l s *  A large number of our s o i l s  in  Texas are 
h ig h ly  calcareous and we have shown through th e  years in  our research  
p u b lica tio n s  no r e la t io n  has been found between th e  a n a ly s is  of th o se  
s o i l s  by chem ical means and response in th e  f i e l d ,  nor in th e  green­
house under more c le a r ly  co n tro lled  con d ition s*  I t  has been n ecessary  
to  put a com petent s o i l  chem ist on th a t q u estio n  and I am very glad  to  
say  a t  the p resen t tim e he is  about ready to p u blish  h is  r e su lts  on h is  
methods* I th ink  th a t we have a method w hich w i l l  work when p rop erly  
in te r p r e te d .

The n a tte r  o f in te r p r e ta t io n  is another th in g . As we have had no 
s a t i s f a c t o r y  chem ical method which would work w ith  calcareous s o i l s ,  i t  
is  g o in g  to be n ec e ssa r y  to  make an alyses o f ca lcareous s o i l s  and cor­
r e la t e  them w ith  responses in  the f i e l d  from f e r t i l i z e d  p lo t s .  That 
work s t i l l  needs to  be done. A nalyses can be made only on s o i l s  which  
are taken according to  d ir e c t io n  which we is s u e .



The Board o f D irectors have s e t  up the o rgan iza tion  and su b sid ized  
i t  w ith  a s p e c ia l  fund fo r  a period of two years e A fter  th is  period  i t  
is  contem plated th a t th e  work w i l l  be s e lf - s u p p o r t in g . I t  was agreed  
th a t  a fe e  should  be charged in  order t o  keep out th e  c u r io s i t y  se e k e r s .  
O therw ise, we would be h o p e le s s ly  swamped. I t  i s  our d e s ir e ,  when Dr. 
Kapp has developed th e  methods which we th in k  v a i l  be s a t i s f a c t o r y  fo r  

.our p u rp oses, to  drop the p r ices  s o  th a t th e  money involved w i l l  not be 
a l im it in g  fa c to r .  At p resen t we are s e t  up to  run by research  methods 
a number o f  c o n s t itu e n ts  and we have a regu lar mimeographed sh e e t  which  
l i s t s  th o se  c o n stitu e n ts  and fe e s  which are charged fo r  each one.

There is  an o th er  th in g  th a t I th ink  should  be emphasized in th is  
con n ection . An a n a ly s is  o f a sample o f  s o i l  or anything e l s e  is  ab so­
lu t e ly  w orth less u n less  th e  sample is  p rop erly  taken , Noer a rid I were 
ta lk in g  about th a t  y e sterd a y . How b e s t  to  take a sample is  an important 
co n s id era tio n  p a r t ic u la r ly  w ith  resp ec t to  greens and fa irw a y s , because 
you have s p e c ia l l im it in g  fa c to rs  th ere which do n o t apply w ith  resp ect  
to  ordinary commercial agronomic or h o r t ic u ltu r a l crops. I f  we should  
g e t  a sample from you fe llo w s  and make the a n a ly s is  by methods which we 
consider s a t i s f a c t o r y  for  ordinary u s e , i t  w i l l  be n ecessa ry  th a t we 
con sid er  t h a t  you have a very s p e c ia l  problem and th a t th e  chem ical 
a n a ly s is  is  w orth less u n less i t  i s  p roperly  in terp re ted  in  terms o f  re ­
commendations for improvement under th e  con d ition s of the a rea s from  
which the samples were taken , That 0 I 3 0  is  go in g  to take some research  
work and i t  is  go in g  t o  have to  be from both research  and ex ten sio n  
a n g le s . We are going t o  have to  makerthe a n a ly s is  , go in to  th e  f i e l d  
for w hich th e  recommendation is made and s e e  how th a t  recommendation 
d ev e lo p s , I d on 't know anyth ing about the standards fo r  g o lf  greens 
p a r t ic u la r ly  on ca lcareou s s o i l s  and I am su re  Noer d o e sn 't  e ith e r  a l ­
though he has been working w ith  t h i s  fo r  a good many y e a r s . Those are  
some of the q u estion s we are faced  w ith  in con n ection  w ith  s o i l  a n a ly ­
s i s  fo r  green work.

QUESTIONS AND ANSWERS

Q, What do you use t o  check a lk a l i  s o i l s ?

A, We haven’t  done an yth in g  a lo n g  t h a t  l in e  because in  a l l  o f our vrork 
we are running a Beckman and a Beckman from our p o in t of view  is  ju s t  as 
good. I t  is quicker even than a qu ick  t e s t ,  so th a t I h a v en 't done an y  
c o r r e la t io n  work between tJvese various quick  t e s t s  fo r  a c id i t y  end the  
Beckman. I was p a r t ic u la r ly  in te r e s te d  in  g e t t in g  our own work go in g .

Q, How should  a sample of s o i l  from a green be taken to properly  re­
present th e  area?

A. Dr. Noer—The d if fe r e n c e  is  th a t  once th a t area is  put in to  tu r f  you 
do not m ech an ica lly  d istu rb  th a t  s o i l .  When phosphate or potash  in  
p a r t ic u la r  is  ap p lied  the tendency is  fo r  f ix a t io n  to take p la c e . They 
move down in  th e  s o i l  ra th er s lo w ly .  They are  g en era lly  concentrated  
more in  th e  upper le v e ls  than they  a re  in  th e  lower le v e ls  o f th e  s o i l .  
When one s ta r ts  to  t e s t  s o i l s  th a t  a re  taken from fairw ays i t  is  p o s s i­
b le  to  show alm ost an yth in g  you want to  in  th e  same method. In other  
words i f  you have a p p lied  phosphate, you can c o l l e c t  th e  s o i l  samples



a t  various depths and show alm ost any phosphoric acid  le v e l  th a t you 
w ant. I ’m not tr y in g  t o  kid you a lth o g e th er  but n ev er th e le ss  th ere  is  
a c e r ta in  elem ent o f tru th  in  i t  and a method of sam pling has got to  bo 
worked ou t. In our work we do s e t  a standard o f two in ch es . Samples 
can be taken from the exact depth o f two inches and should  be obtained  
w ith  a t o o l  th a t tak es out a s tr a ig h t  column; th a t is  a column th a t i s  
uniform  in  d iam eter throughout i t s  le n g th . As I sa id  y esterd a y , th é  
trou b le  is  th a t  in  some o f th e se  areas th e  tu r f  is  rather m atted. There 
i s  need fo r  more work a lon g  th a t  l in e ,  As Fudge s a id f i t  i s  n ecessary  
t o  c o r r e la te  th e  r e s u lt s  w ith  what one is  doing. We th in k  -that th e  
le v e l  of phosphorus and potash  should be h igher in  th e  green than i t  
should be in th e  fairw ay* because you a re  cropping th a t  green . I t  takes  
lo ts  o f c lip p in g  and you are a lso  a c tu a lly  removing large  amounts of 
p la n t food when you apply w ater so as t o  keep tha t  growth up to  a h igh  
l e v e l .  A ll  th o se  th in g s  a re  im portant. I f  the top s o i l  i s  h ig h ly  c a l ­
careous the t e s t s  a r e n ’t  as trustw orthy  as arc s o i l s  that are n eu tra l or 
acid*  I th ink  th at is  im portant. We don’t  t o s t  s o i l s  i f  th ey  are sent 
to  us u n less  th e y  are  c o l le c te d  in  accordance w ith our ins tru ctio n s .

Q. 'What methods are  you d evelop in g  on th e  e stim a tio n  o f a v a ila b le  
phosphoric a c id  in  ca lcareous s o i l s .

A. Dr. Kapp is  working now w ith  a m ixture of n i t r i c  a c id  and s odium 
a c e t a t e ,  a pH of around 4 . So fa r  th a t  method is c o r r e la t in g  very n ic e ly  
w ith  r e s u lt s  of la r g e  numbers of greenhouse experim ents which we have 
run through the y e a r s , and i t  is  the on ly  method w hich has ever corre­
la te d  w e ll on th o se  s o i l s .

We have done some work w ith  the carbonic a c id  method. I worked 
some w ith  th a t over 20 years ago a t  Auburn. But I have never been a b le  
to  make i t  work. A group of s o i l  chem ists got togeth er  a t  Omaha a t  the  
m eeting  o f  th e  American S o c ie ty  of Agronomy la s t  November and we wrang­
led  back and fo r th  on th a t p o in t but never got anywhere. We did get to  
a common agreement th a t  wo would stu d y  th e se  s o i l s  and use them back and 
fo r th  and t r y  to  develop a method which would be s a t is fa c to r y  on such  
s o i l s *  Dr- Poach o f C ornell has done a l o t  of work on methods fo r  s o i l  
a n a ly s is .  Many o f th ese  work adm irably in  non-calcareous s o i l s  but he 
has never had any luck y e t  on ca lcareous s o i l s *  The trou b le  is  ih a t a l l  
of th o se  methods are based on e x tr a c tio n  of the s o i l  by a weak a c id .  In 
a h ig h ly  ca lcareous s o i l ,  th e  a c id  in  th a t ex tra c ta n t is  alm ost immedi­
a t e ly  n u tra liz ed  and a l l  you are doing is  running'a n eu tra l s a l t  s o lu t io n  
through the s o i l*  You don’t  g e t  the s o l u b i l i t y  on th e  calcareous s o i l s  
as the method was o r ig in a l ly  developed for non-calcareous s o i l .  So 
t h a t ,  for example, you may have a co n sid era b le  amount o f s o lu b le  phos­
phate present in  a s o i l  which would be ex tracted  i f  th e  e x tr a c tin g  
s o lu t io n  m aintained i t s  a c id i t y  as i t  was supposed t o ,  th a t i s ,  i f  i t  
has kept i t s  o r ig in a l pH. However, when i t  reacted  w ith  the ca lc iu m  
carbonate in  th e  s o i l  i t  went over to  a le s s  acid  or even to  an  a lk a lin e  
s o lu t io n  and you don’t  g e t  any phosphoric a c id  o u t. Therefore one can 
put superphosphate on a ca lcareou s s o i l ,  e x tr a c t  i t  w ith  an ex tra c ta n t  
we have used so fa r  and g e t p r a c t ic a l ly  no b lue co lo r  a t  a l l  when you 
develop  your phosphorus c o lo r .
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This is r e a l ly  rathe r a d i f f i c u l t  sp o t r ig h t  now. You heard Dr. 
Sprague o u t lin e  a p o s s ib le  research  program fo r  t u r f .  Fundamentally I 
have been a su b je c t  m atter man and I can u su a lly  do b e t te r  ta lk in g  sub­
j e c t  m atter but now, w ith  my p o s it io n  as D irec tor  o f th e  Green S ec tio n  
a g rea t d ea l of i t  becomes a d m in istra tiv e  and what you might c a l l  p o l i ­
t i c a l  but not in  the sen se  of what you r e a l ly  th ink  i s  p o l i t i c a l ,  but 
promotion and developm ent, development of resea rch  and education  th a t  
i s .  Dr. Lewis is  g o in g  to  speak tomorrow morning on a su b jec t very  
c l o s e ly  a l l i e d  to  -this one and "that i s  the Future of Turf Research in  
T exas. So i f  I g e n e r a lis e  a b i t  I hope you w i l l  b ea r  with me.

I am trem endously in te r e s te d  in  th e  development th a t is  r ig h t  here 
w ith  us now. You fe llo w s  have a l l  come from con sid erab le  d ista n ces  and 
you came here th orou gh ly  exp ecting  t o  g e t  something t o  take back homo.
I b e lie v e  you d id , or you wouldn’t  be h e r e . I hope you have a lrea d y  
accom plished th a t purpose. I f  you have not perhaps th ere is s t i l l  tim e 
to  g et up and ask q u estion s in  order t o  fin d  out some of th e  th ings for  
which you came, however, you ca n 't con tinue to  come back here year a f te r  
year and exp ect th e  same or o th er speakers to continue t o  g iv e  you new 
in form ation  w ith ou t i t  b e in g  backed by research  which is  d evelop ing  new 
fa c ts  as Dr. Sprague poin ted  out to  you. Y0u may a sk , -what is my p lace  
in  th is  Tflhole p ic tu re?  As D irec to r  o f th e  U .S.G .A . Green S e c t io n ,  our 
primary in t e r e s t  and o b lig a t io n  is  to  our member clubs as you a l l  know,
I hope. Vie are supported e n t ir e ly  by membership dues from g o l f  clubs 
which are  e l i g i b l e  t o  b elong t o  the U .S.G .A , Why a re  we in te r e s te d  in  
t h i s  broad developm ent o f an expanded tu r f  program in  Texasi Sim ply  
t h i s ,  in  a great a g r ic u ltu r a l s t a t e  such as T exas, th ere  is  a tendency  
to  re leg p te  tu r f  and tu r f  research  to the background in  th e  g r e a te r  in ­
t e r e s t  o f d evelop in g  a g r ic u ltu r a l c r o p s , th e  h ea lth  o f the p e o p le , and 
a l l  o f th a t , I m aintain  th a t  the development o f th e  tu r f  program has 
a grea t deal to  do w ith  th e  h ea lth  o f  th e  peop le even though i t  may add 
noth ing d ir e c t ly  to  t h e ir  n u tr it io n .  Yet i t  is  a h ig h ly  important 
f a c to r  to  a g rea t many people and I could go r ig h t  down th e l i s t  and 
enumerate th o se  f a c t o r s .  You are com p lete ly  aware of them , th e  on ly  
trou b le  is  we h aven 't p resen ted  an organized  •voice and asked th o se  
q u e s t io n s , and presen ted  th o se  problems to  the r ig h t  p e o p le , th e r e fo r e ,  
noth ing to  d a te  has been done, except as i t  has been in terp reted  from 
a g r ic u ltu r a l research . I commend ih e boys th a t have done tfe  t  because 
th e ir  heart m s  in  th e  r ig h t  p la c e . They had the in t e r e s t ,  th ey  had your 
in t e r e s t ,  spent th e ir  tim e to  do som ething fo r  you.

We are a ttem p tin g  t o  develop  a ra th er  broad coop era tive  d e-cen fcra li-  
zed program o f research  and tea ch in g  in  th e  f i e l d  o f t u r f ,  even though, 
as I sa id  b e fo r e , our primary in te r e s t  is  t o  the g o lf  courses o f  th e  
country in  tr y in g  to  r a is e  th e  standards of e x c e lle n c e  and maintenance 
fo r  the g c lf  courses t o  promote the game of g o lf .  There are m illio n s



now p lay in g  i t  and many more are s ta r t in g  to  p lay  every  day. Golf i s  
ono o f th e  most h e a lth fu l forms o f e x e r c is e ,  recognized  by the m ilita r y  
fo r c e s ,  because n ea r ly  every  h o s p ita l has a g o lf  course f o r  the r e h a b il­
i t a t io n  o f  th e  wounded v e te r a n s . Probably some o f you here even p a r t ic ­
ip ated  in  th a t .

Our continued in t e r e s t  and support of an expended tu r f program in  
Texas is  n e c e s s a r i ly  dependent upon th e  continued support th a t  you g iv e  
our o r g a n iz a tio n . We a re  fr e e  of an y  commercial connections one way or 
th e  other; we are a r e sea r ch , ed u ca tion , and s e r v ic e  o rg a n iz a tio n . The 
research  part o f i t  has been o u t lin e d . The ex ten sio n  tea ch in g  part of 
i t  has not been o u tlin ed  and i t  is  a very n ecessary  adjunct to a research  
program, E ithor one w i l l  f a i l  w ith o u t the support of the o th er . They 
must be com p lete ly  in te r -g r a te d  and c o rr e la ted  i f  you are going to  get  
th e  most out of your program. U nless th e  r e s u lt s  o f research  a re  brought 
to  you in  one form or another th ey  are o f very l i t t l e  value because they  
are  tucked away in  th e  f i l e s  and nobody can use them. By the same token  
a man in  ex ten sio n  te a c h in g , such  as George Warner and his a s s o c ia t e s ,  
c o u ld n 't  continue to  go out and g iv e  th e  farmers in form ation  on pasture  
grasses and t h e i r  u s e , u n less th ere  were research  fa c t s  being developed  
from which he could te a c h . The same th in g  is tru e in  our work.

Yes, you m ight say  we a r e  somewhat s e l f i s h ,  but we a r e  s e l f i s h  in  
the in te r e s t s  of th e  w hole because i f  we can stim u la te  and promote the  
development o f an expanded tu r f  program in  Texas i t  s im p ly  means th a t in 
th e  working out o f some of th e  problems o f parks, law ns, c e m e te r ie s ,  
a i r f i e l d s ,  and r o a d s id e s , som ething i s  going to come out of th a t research  
th a t  is  going to do us some good to o . We want to  have a share in  i t  and 
we want t o  h elp  support i t ,  We a r e  extrem ely  lim ited  in  what we can do. 
At th o  moment we are lim ite d  la r g e ly  t o  a p o s it io n  of guidance, lead er­
s h ip ,  and in form ation  which has been developed  over 25 years in  coopera­
t iv e  programs and from other s ta t io n s  in  fu rn ish in g  m ateria ls  , s tr a in s  
of g ra sses  which have been developed and # i ic h  we have c o l le c te d  a t  
B e l t s v z l le  in  cooperation  w ith  the U nited  S ta tes  Department of A g ri­
cu ltu re  and v a r io u s  experiment s ta t io n s  making the inform ation  and mat­
e r ia ls  a v a ila b le  t o  an experim ent s t a t io n  th a t wants to develop  an ex­
panded tu r f program, That is  a t  the moment our part in  th e  p ic tu r e .  
O cca sio n a lly  we can f in d  a f  ew d o lla r s  here and th e r e  where a program is  
w e ll  rounded and underway to  devote some p a r tic u la r  phase o f th e  tu r f  
program. N a tu ra lly  we would devote w hatever money w.e might f in d  ly in g  
around, to  promote some phase of g o l f  t u r f  because th a t  is  our primary 
purpose but in th e  hope -that th e  research  data th a t  comes out of th a t  
work w i l l  be a p p lic a b le  t o  law ns, parks, c e m e te r ie s , and other tu r f  a r e a s . 
That has been q u ite  true in  the p a s t . I t  i s n ’t  always d ir e c t ly  a p p lic ­
a b le  but by in fere n c e  you can get a lo t  out o f i t .

I r e a l ly  g iv e  you fe llo w s  a lo t  o f  c r e d it  for s i t t i n g  t ig h t  in  your 
s e a ts  and tak in g  th is  a l l  in ,  because a l o t  of s t u f f  i s  b e in g  thrown a t  
you, and you are r e a l ly  ta k in g  i t  l ik e  gentlem en. I th in k  most of you 
are s e c r e te ly  r e v e lin g  in  th e  fa c t  th a t  t h e r e ’s th a t machine and op erat­
or s i t t i n g  over th ere  tak in g  a l l  th is  down so th a t  sometime in  th e  
fu tu re  you can read i t  a l l  aga in  w ith ou t having to tak e  notes on i t .



How are some of th e se  expended tu r f  programs operating  in  other  
s t a t e s ?  Because we are a N ation a l O rganization in te r e s te d  in the dev­
elopm ent o f tu r f  our d e -c e n tr a liz e d  program must be co o p era tiv e , We 
c a n 't  do very  much a lo n e .  The a g r ic u ltu r a l experiment s ta t io n s  by  
nature are  id e a l ly  su ite d  to  take up the stu d y  o f tu r f  because of th e ir  
long and c lo se  a s s o c ia t io n  w ith  problems of grass a s a w hole . A1any o f  
th e  sp e c ie s  th a t  are vs ed in  pastures are the id e n t ic a l  sp ec ie s  th a t  we 
use in  t u r f .  There are d if f e r e n c e s ,  o f co u rse , but there i s  some over­
la p p in g . Our o b je c t iv e s  a re  q u ite  d i f f e r e n t  but th e s p e c ia l iz e d  manage­
ment o ften  is  th e reverse of what the pasture man wants i t  to  do. Rhode 
Isla n d  was probably the f i r s t  experim ent s ta t io n  in  the country to dev­
e lop  a tu r f  research  program and I b e l ie v e  th a t s ta r te d  about 1905 i f  
I am n o t m istaken , Now th a t is  a long time and th ey  have been going  
co n tin u o u sly  and th ey  have continued th a t  program r ig h t through th is  
l a s t  war a t  con sid erab le  p erson a l s a c r i f i c e  because th ere  w asn 't much to  
woric w ith . Most o f th e  p erson n el was away working in  war programs and 
th ey  have trem endously expanded th at s in c e  th e  war. We're supporting  
th a t program m ora lly  and f in a n c ia l ly .  The f in a n c ia l  end of i t  i s n ' t  
very  much but i t  is enough to  m aintain  our in te r e s ts  and to  l e t  them 
f e e l  th a t  we a r e  back of them in  th e ir  program. They a r e  g e t t in g  some 
money from the s t a t e  through th e ir  regu lar a g r ic u ltu r a l research  prqgram. 
They are g e t t in g  some from in d u s tr ia l fe l lo w s h ip s .

The program in  New J ersey  s in ce  Dr. Sprague l e f t  i t  s e v e r a l years 
ago has been, rev iv ed  and i t  is b ein g  expanded. I t  has not been rev ived  
long enough t o  assume a r e a l ly  d e f in i t e  p a ttern  but s u f f i c e  i t  to sa y  
th a t i t  is on the way and New Jersey  is  a h ig h ly  in te n s iv e  s t a t e  in  so 
fa r  as t u r f  i s  concerned. The in d u s tr ia l p lan ts are landscapping w ith  
g r a s s ,  by and la r g e . Acres and acres of grass surrounding th e se  indus­
t r i a l  p lan ts g iv e  a most p le a s in g  and h e a lth fu l surrounding fo r  the 
workers in  those p la n ts .  The g o l f  courses are h ig h ly  concentrated  
around the m etrop o litan  a r e a s , and t u r f  r e a l ly  is  b ig  b u siness in  New 
Jers e y ,

Pennsylvania has carried  on a program for  about 18 t o  20 y e a r s , I t  
was my p leasu re  tto p a r t ic ip a te  in  th a t  from 1935 to  1945 as e x te n s io n  
agronom ist, I was th e  ex ten sio n  phase o f  th a t program in  agronomy and 
P ro fe sso r  Musser was the resea rch  part o f  the team . In a d d it io n  to  that 
there were ex ten s io n  s p e c ia l i s t s  in pathology and entom ology, a g r ic u lr  
tu ra l e n g in ee r in g , ond other phases o f  th e  work th a t w ere c o n tin u a lly  
a v a ila b le  to  th e  tu r f  in te r e s t s  of the s ta t e  a t  a b so lu te ly  no c o s t ,  
because a l l  of th a t werk is  being  supported on a g r ic u ltu r a l research  
fu n d s. The way -that is  done, and th o se  funds a re  n o t earmarked, th e  
tu r f  research  committee in  the s ta t e  makes a couple tr ip s  t o  the c o lle g e  
every year to  reassu re th e  a d m in istra tio n  th a t they are c o n t in u a lly  be­
hind the program, th ey  a re  su p p ortin g  i t ,  in d ic a tin g  th e  in te r e s t s  o f  
th e  tu r f  program o f  the s t a t e  in  th e  c o l le g e  and b r in g in g  enough p res­
sure to  bear here and there to  see  th a t the funds for  a g r ic u ltu r a l re­
search  a r e  s u f f i c i e n t  to  ta k e  care of th e  pasture program, the corn  
program, th e o ther a g r ic u ltu r a l programs, and tu r f  research  in  a d d it io n .  
There is  noth ing earmarked. I t  is  a l l  part of a g r ic u ltu r a l research .



A program has r e c e n t ly  been s ta r te d  in  G eorgia, s ta r te d  la r g e ly  by 
th e  g o lf  in te r e s t s  because t h e i r  problems are much more in ters ive than 
most o f th e  other tu r f  in t e r e s t s .  I t  is  b ein g  handled a t  T if to n , Geor­
g ia ,  under th e  d ir e c t io n  of Dr. Bur t i n ,  one of th e  outs tan ding p la n t  
g e n e t is t s  in  th e co u n try . His primary in te r e s t  is  in breeding and he 
has developed a number of tu r f  s tr a in s  from breed ing pastu re g r a s se s .
In h is breeding program h e fs e s s e n t ia l ly  a pasture man, but he saves a 
lo t  of th ese  tu r f  th in gs th a t  have come out o f h is breeding program and 
now is  working them in to  th is  tu r f program. Those s tr a in s  a re  a v a ila b le  
to  experim ent s ta t io n s  fo r  t e s t in g .  One good breeding s ta t io n  on Bermuda 
grass or cen tip ed e grass is  probably s u f f i c i e n t  fo r  a large area but 
your t e s t in g  program must be carr ied  out under d if f e r e n t  con d itio n s  
where th a t grass might be expected to  su cceed . There i s n ’t  much money 
in  th a t program y e t .  They are s ta r t in g  r a th e r , w e ll  you might s a y , on 
a shoe s tr in g *  To s ta r t  w ith  the Department of A g r ic u ltu r e , Bureau of 
P la n t In du stry , and the U .S.G .A . Green S e c tio n  put a few hundred each 
in to  th a t program to  g e t i t  s ta r te d . Then th e Southern Golf A sso c ia t io n  
got in te r e s te d  and th ey  had some money ly in g  around th a t th ey  w eren’t  u s­
ing and th ey  sa id  we would l ik e  to support th is  and so  th ey  w rote us a 
check w ith  th e  understanding th a t so  many hundred a year would be de­
voted  to  research  a t  th a t  s t a t io n  fo r  a period o f f iv e  y ea rs . That f i v e  
year period is  very  good because i t  g iv es  th e  research  man a chanac to  
develop  a program over a long enough period o f t in e  to g e t  some r e s u l t s . 
S in ce  then the Georgia S ta te  Golf A sso c ia t io n  has thrown in  some, F lorida  
Golf A sso c ia t io n  says th ey  might co n tr ib u te  some and ju s t  la s t  week up 
at th e  U .S.G .A . Annual M eeting in  New York I learned th a t th e  D etro it  
Golf A sso c ia t io n  was p lanning t o  make a s im ila r  co n tr ib u tio n  to  our 
research  and ed u ca tion  funds fo r  use in  M ichigan, fo r  the b e n e f it  o f  
M ichigan g o l f  co u rses . Don’t  fo r g e t  th a t a l l  of t h is  is  con trib u ted  to  
th e  la rg er  p ic tu r e  because as r e su lts  a r e  found out a t  one s ta t io n  th ose  
r e s u lt s  are tr ie d  out in  a number o f s t a t io n s ,  and so  th a t  inform ation  
is  im m ediately d is tr ib u te d  over a la rg e  a r e a , and we are v ery  p leased  to  
have the p o s it io n  whereby we can help  to  d is tr ib u te  th a t in form ation  to  
th o se  th a t can use i t .

A s im ila r  program is underway in  the Midwest under the Midwest 
R egional Turf Foundation. I t  is  s e t  up a l i t t l e  d i f f e r e n t ly .  In fa c t  
no two are s e t  up th e  same, b u t th ey  are  a l l  operating and th ey  are a l l  
g e t t in g  som ething done. So the method probably i s n ’t  so important as 
th e  id ea  of g e t t in g  som ething done.

Vie have a program a t  B e l t s v i l l e  cooperating  w ith the U .S .D .A ., Bur­
eau of P lan t Industry . We are  t r y in g  to  do c e r ta in  fundamental work th a t  
has n a tio n a l s ig n if ic a n c e .  I t  must be com bination of the two so fa r  as 
we a r e  concerned. We probably never w i l l  have the s iz e  and scope o f  
gardens th a t  have been developed before the war a t  the A rlin g to n  Turf 
Gardens b efo re  the Pentagon was b u i l t  on top  of them. That was q u ite  a 
con sid erab le  lo s s  to  tu r f  in  th e  U nited S ta tes#  Tremendous amount of 
work was b ein g  ca rr ied  on th ere o f un to ld  va lu e to  g o l f  courses and 
other tu r f  in te r e s t s  a l l  ever the country. S in ce  we cannot hope to dup­
l i c a t e  th a t again  a t  B e l t s v i l l e  we would l ik e  to s e e  th is  program decen­
t r a l iz e d  and more of i t  ca rr ied  out in  the areas vhere th e  problems 
e x i s t .  We can ’t  very  w e ll  work on th e  problem of Bermuda grass encro­
aching on a bent green  in  W ashington because i t  i s n ’t  a bent problem



but i t  is  down here* This i s  th e  p la ce  th a t  has that p a r ticu la r  pro­
blem* You could go on and enumerate others*

Now what about th e expended Turf Program in Texas? Get your s ig h ts  
s e t  b efo re  you shoot* You can’t  b u ild  a research  program w ithout an 
ex ten s io n  tea ch in g  program. The two have got to  go hand in hand ard i f  
you have to  s t a r t  on a modest s c a le  do i t  and b u ild  up from there* In 
fa c t  th ere  is  a very  modest beg in n in g  here now, and th a t  is  som ething
from which to bu ild*  I don’t  b e l ie v e  th a t  a l o t  of you r e a l iz e  how
much in form ation  you could g e t  out of th e  various men and o f the various  
departments of -this c o l le g e  u n t i l  you came here a t th is  Conference* 
P rim arily  b eca u se , f i r s t  you d id n ’t  know to whom to  go, second, you 
d id n ’t  know \h a t  they had and you d id n ’t  know how to  ask  f o r  it*  I hope 
th a t  is  a l l  d is p e lle d  because t h is  is  your in s t i t u t io n  and you can get 
help  and a lo t  o f good out of i t  i f  you go a f t e r  i t*

The area in  grass in  Texas i s  tremendous* The area iln -the type o f
tu r f  in  which we a re  in te r e s te d  is  not so  large b u t more im portant than
th at the tu r f  in  which we a r e  in te r e s te d  is  supported by a l o t  of people  
and to  me peop le are ju s t  as in te r e s t  in g  as g r a ss , more s o ,  and th e  
p eop le o f Texas a re more important than anything e lse*  R ea lly  th at i s  
th e  keynote to  th is  whole program, the e f f e c t  on th e  people o f Texas .
And I b e lie v e  you have more important p eop le  connected w ith  tu r f  in t e r ­
e s ts  , g o lf  co u r se s , parks, c e m e te r ie s , than you have in  a l o t  of other 
a g r ic u ltu r a l in te r e s ts*  You can never g e t  anything w orthw hile w ith ou t  
ask in g  f o r  it*  I hate to  repeat the o ld  saw but i t  s t i l l  h o ld s— i t ’s 
a squeaking w heel th a t gets th e  g r e a se . I f  you don’ t  ask fo r  i t  u su a lly  
you don’t  g e t it*

I ju s t  have t o  g e t  th is  one more th in g  o ff  my ch est then I am 
about through* We have seen  th e  developm ent, Noer has been more o f i t  
than I h ave, o f a lo t  of th is  work in other parts of the country* At 
the b eginn ing everybody came in to  a conferenco h a ll  or a m eeting w ith  
a chip  on his shoulder* He came in  s e c r e t ly  knowing th a t  he had some­
th in g  he knew about how grass was to  be grown* He had a s e c r e t  and he 
would be damned i f  he was going to  t e l l  anybody e l s e ,  he ha,s got to  go 
out and learn  i t  ju s t  th e  same as he d id , th e  hard way* F ortu n ate ly  
th a t  a t t itu d e  has been d is p e lle d  in  most of th e  areas where tu r f  work 
i s  going on because everybody has come to  r e a l iz e  th a t i f  you have an 
idea and I have an idea we exchange id eas now you have two and I have 
two* I f  we j u s t  exchanged d o lla r s  then you s t i l l  have only one and I 
have on ly  one* By -the f r e e  in terchange of ideas and inform ation we h elp  
not ju s t  ou rse lv es  but our neighbor as w e ll and our whole s ta tu s  in  re­
la t io n  to  our work and to  s o c ie t y  is improved*

We want to  r a is e  the standard o f  m aintenance, the e x c e lle n c e  of 
tu r f  on g o l f  courses t o  th e  p o in t -where the 100-shooter  on th e  public  
course or pay as you p lay  can p lay  on j u s t  as f in e  tu r f  as the to p -s ta r  
pros do on tournament courses* There is no reason why i t  cannot be  
accom plished* I t  is  going to  take t im e . There has g st to  be more men 
tra in ed  in  th e p r in c ip le s  of growing grass under th o se  h ig h ly  s p e c ia l­
iz ed  con d ition s*  W© can ’t  be ca re le ss  or in d if fe r e n t  about growing 
grass where we are  working toward such a s p e c ia l iz e d  o b je c tiv e  as a



p u ttin g  green or fa irw ay  or a t e e .

I would be rem iss i f  I d id n 't  mention and g ive c r e d i t  to  th e p la ce  
th a t  in d u stry  p lays in the development of your program. Industry has a 
v i t a l  p la ce  in  th e  development o f your program .in every, way shape and 
form because i t  is  alm ost im p ossib le  to  do any o f our work w ithout ad­
equate m achinery, w ithout adequate m ateria ls th a t go in to  our c o n str u c t­
io n , our to p -d r e s s in g s , and I want to  here put m yself on record as com­
mending th e p lace th a t in d u stry  has played in  th e  development of a l l  
the tu r f  programs. So f a r e s  Texas is  concerned I want to  sa y  th a t i t  
has been a p leasu re  and a p r iv i le g e  to  work w ith  the Goidthwaites in  
d evelop in g  th a t Texas Turf Tour th a t  Noer, Ferguson and I took la s t  
A ugust, I learned  a lo t  more on th a t tr ip  from you than you fe llo w s d id  
from me. We're lea rn in g  a l l  the tim e . Then again  i t  is  a p r iv i le g e  to  
come back dovm here and see  th e  tremendous amount o f work th a t has been 
done in  s t im u la tin g  in t e r e s t  in  th is  con feren ce . Everybody has t o  p lay  

h is  p a r t . Those boys played a b ig  part and I want to  g iv e  them c r e d it  
fo r  i t .

And l a s t l y ,  you w on't g et v ery  fa r  a c t in g  as in d iv id u a ls ,  But 
working to g e th er  and c o o p era tiv e ly  th ere  is  p r a c t ic a l ly  noth ing th a t you 
c a n 't  accom plish . Thank you.

QUESTIONS AND ANSWERS

Q. W ill you t e l l  us how we can go about organ iz in g  in  Texas to develop  
a tu r f  program.

A, That's a tough one. I could probably answer th a t  and I ap p recia te  
your q u estio n  and I know i t  is  s in c e r e ,  because by th a t q u estio n  you 
have in d ica te d  your d e s ir e  to  d evelop  th is  program. In "the f i r s t  
p la ce  i t  has got to  be your own o rg a n iz a tio n . We have no part in i t  
ex cep t to  a d v is e ,  to  gu ide and to  fu rn ish  whatever m ateria ls  we might 
have to  help  i t  a lo n g . I t  has g o t to  be your program. I t  has got to  be 
your o rg a n iza tio n  o f  le a d e r s , and you have got to have a d e f in it e  ob­
j e c t iv e  toward w hich to  work. I f  you organize s im p ly  fo r  "the purpose 
o f organ iz in g  then  d o n 't . Got your o b je c t iv e s  c le a r  cu t. What do you 
want? Do you want a com bination R esearch-E xtension  teaching program, 
i f  so make th a t  your o b je c t iv e  and everyth in g  moves toward th a t .  You 
may want another co n feren ce . Probably you would l ik e  to have an annual 
co n feren ce . Maybe some o f you are not so t ir e d  o f s i t t i n g  but th a t  you 
would l ik e  to  come back n ext year and do i t  a g a in . Maybe we w i l l  have 
som ething new maybe we w o n 't . A lr ig h t  i f  -that is  the second p o in t in  
your program make th a t  number two and work toward th a t .  And through 
your working committees w ith  w hatever typ e o f an o rg a n iza tio n  th a t you 
draw up , your committee w i l l  work w ith  th e  re sp o n sib le  people a t  the  
c o l le g e  in  d ev e lo p in g  th a t part o f th e  program. I ju s t  don?t know th a t  
I can be much more s p e c i f ic  than  t h a t .  But i t  w i l l  be an organ iza tion  
of men who are leaders in  th e ir  r e sp e c t iv e  se c t io n s  in  th e  cou n try , I 
hope rep re se n ta tin g  a l l  o f the tu r f  in t e r e s t s .



Q. How have the o th er S ta te s  s e t  up th e ir  programs?

A. W ell each one is so d i f f e r e n t  ■that i t  is  very d i f f i c u l t  to  la y  down 
a p a tte r n . I t  would he far  b e t te r  i f  your leaders -»ho a re  c le a r  th in k ­
ers w i l l  s i t  down and map th e ir  own d e s t in y . I b e lie v e  th a t  th e  s p i r i t  
of lo y a l t y  in  Texas i s  s o g rea t th a t  th e  ch allen ge w i l l  be met and I 
don’t  th in k  i t  w i l l  be d i f f i c u l t  fo r  th e  men of Texas to  map th e ir  own 
d e s t in y  in  t h is  d ir e c t io n .

The time seems to  be r ig h t  i f  you m iss i t  now i t ’s going to  be a 
w h ile  before you can pick  up th e  thread a g a in . And one -thing is  sure 
i f  t h is  is  th e  p la ce  -where you want a program to  develop  and to  emanate 
from , be sure t h a t  you m aintain  c lo se  co n ta ct w ith  th e  p eop le in  charge 
of th e  work. And i f  you have th e  proper type of in fo m a t io n , a p o sta l 
card can keep you informed as to  developm ents.



FUTURE TURF RESEARCH IN TEXAS
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I am glad  to have the opportunity  to g iv e  the f i r s t  o f f i c i a l  
ta lk  s in c e  your l a s t  e v en in g ’s form ation o f th e  Texas Turf A sso c ia t io n ,  
I f  I could have fo llo w ed  my personal p referen ce  during th e  l a s t  few  
days I would have a tten d ed  a l l  o f your s e s s io n s .  Agronomy, in which  
most of your d isc u ss io n s  have b een , i s  on ly  one of about f i f t e e n  
su b je c t  m atter areas w ith  which I have t o  d e a l.  A lso  a t o t a l  of 33 
research  cen ters s c a tte r e d  about t h is  s t a t e  doesn’t  lea v e  me much 
op p ortu n ity  to  fo llo w  personal p re fer en ces .

I was p lanning to  d iscu ss  th e  items th a t I mentioned in form ally  
l a s t  even in g . I have changed my d isc u ss io n  somewhat but I w i l l  un­
doubtedly  rep eat some of the th in g s  -that were mentioned then and a ls o  
some of the su g g e s t io n s , maybe in  a l i t t l e  d if fe r e n t  way, that other  
speakers have in d ica ted  as needed# I hope to mention how we may im­
plement a few of the su ggestion s fo r  research  in  tu r f  problems#

To look a t  the fu tu re  of tu r f  research  in Texas, i t  is n ecessa ry
th a t  we go back in to  the p ast to  g e t  a running s ta r t#  Those who have
worked w ith  Texas S o i ls  and Crops much longer than I would grant th a t  
in te n s iv e  research  w ith our legume fo ra g e  crops and our gra ss  fcra g e  
crops is  r e la t iv e  new in  the S ou th , as compared w ith the emphasis th a t  
has been p laced  on research  w ith them in  the northern s ta te s #  Because 
of th is  lack  o f lon g-tim e emphasis we have not yet b u i l t  the research  
organ iza tion s th a t  are requ ired  to  do a rea l p iec e  of biosiness in  
con n ection  w ith  tu r f  and tu r f  problems#

Not only th a t ,  but the problems are v ery , very complex w ith us. 
This map on the board shows th e great d iv e r s i t y  o f  n a tiv e  v e g e ta tio n  
areas in  Texas# Many of them a re  v e r y  c lo s e ly  r e la te d  to  fundamental 
s o i l  con d itio n s th a t  occur in  th o se  sec tio n s#  They a re c lo s e ly
r e la ted  a lso  to  c lim a tic  s i tu a t io n s  th a t e x i s t  in  th ose s e c t io n s .
Based p a r t ly  on fa c to rs  of c lim ate  and s o i l  and p a r tly  on economic 
s itu a t io n s  our research  men have s e t  up on top of the s o i l  and n a tiv e  
v e g e ta tio n  map what we c a l l  "type o f farming areas" in Texas# These 
may alm ost be c a l le d  "types o f  tu r f  areas"# There a re  18 main ty p e-  
of-farm in g  areas c l a s s i f i e d  on our map, but some of the main areas 
are broken down in to  su b d iv is io n s  so th at the t o t a l  of 36 su b d iv is io n s  
ju s t  g iv e s  you a l i t t l e  idea of the com plexity  of the problems from 
the stan d p oin t of n a tu ra l co n d itio n s w ith  which we have to  d ea l in  
approaching th ese  tu r f  problems s a t i s f a c t o r i l y  on a sta tew id e  b a s is#

The k inds of grasses and th e  fu n ctio n s  which we exp ect them, to 
perform are a lso  extrem ely  v a r ia b le#  What we lea rn  however in  one area  
fr e q u e n tly  has a p p lic a t io n  in  others# I t  i s n ’t  on ly  kinds of grasses  
w ith  which we are concerned# Dr# Sprague must have emphasized very  
em p h atica lly  y esterd a y  th a t s tr a in s  e x i s t  w ith in  each grass# I have 
worked w ith  and have seen  many comparisons of d if f e r e n t  s tr a in s  w ith in



a s p e c ie s  o f grass under d if f e r e n t  tu r f  management S itu a tio n s«  Some 
of th ese  s tr a in s  performed b e a u t ifu l ly ;  others of -them have shown to  
be v e r y  poor# I th in k  there are some rea l op p ortu n ities  in  fin d in g  
and in  d evelop in g  su p erior  s tr a in s  in  many apparently  good tu r f  grasses#

To d ig re ss  a l i t t l e ,  may I remind you th a t ,  among flow erin g  
p la n t s ,  the grass fam ily  is  probably the la r g e s t  the world over. In 
th is  s t a t e  we fin d  grasses in  the marshes and in  d esert a r e a s , in  
p r a ir ie s  and in  woodlands , on sand and some of them on rocks and other  
n o n - fe r t i le  s o i l s ,  from su b tro p ic  s i tu a t io n s  in  our s t a t e ,  to  areas of  
sev ere  w in te r s , from sea  le v e l  to  very  h igh  a lt itu d e s#

In the U nited S ta te s  th ere  are a t  le a s e  159 known genera of grasses  
and som ething l ik e  1100 d if f e r e n t  s p e c ie s ,  a great many of which we have 
in  Texas# You know th at g ra sses  undoubtedly are the p r in c ip a l food  
crop . Among g rasses  are the w h eats, corn , sorghums, and rice#  Those 
of you th a t are w orking w ith  tu r f  fo r  in stan ce  may n ot r e a l iz e  th a t  
more than th ree -fo u r th s  of th e  w orld Ts food supply comes from grass#
Many fundamental p r in c ip le s  known to  ap p ly  to  th ese  crops a lso  a id  in  
research  on grasses used fo r  t u r f .  P a r t ic u la r i ly  does th a t  app ly  to 
th ose  grasses th a t fu r n ish  hay or pasture#

Grasses are used in a g r e a t many o f  our in d u s tr ia l a r t s .  Sugar 
cane is a p r in c ip a l example* There a re a number o f grasses the t  fu r ­
n ish  us w ith  f ib e r s  and arom atic o i l s  o f various so r ts#  One of th e  
p r in c ip a l co n stru c tio n  m a ter ia ls  in  the w orld is  the g r a ss , bamboo#
For c lea n in g  up we have anoihcr g r a s s , broom corn.

We th in k  a ls o  o f s o i l  h o ld in g  g r a sse s , many o f them# This con­
cept ought to  be broadened a great d e a l, because in  a d d itio n  to h o ld in g  
s o i l ,  g r a s s e s ,  i f  properly  u sed , a lso  e f f e c t  th e  p h y sica l s i tu a t io n s  
in  s o i l s #  In an experim ent th a t  I in i t ia t e d  ten  years a g o , we s ta r te d  
w ith  land average in  p r o d u c t iv ity , varied  the type of g rasses  and 
legume sod cups; and on one hand ra ised  th e  s o i l  n ea r ly  tw ice i t s  
former p r o d u c t iv ity , and on the other hand w ith  l i t t l e  or no "grass"  
n ea r ly  cut the s o i l  p r o d u c tiv ity  in  h a lf#  There was no d iffe r e n c e  in  
f e r t i l i z e r  trea tm en ts . On th is  s o i l  p h y sic a l problems were the primary 
co n sid era tio n ; through grasses the p h y sica l s itu a t io n s  w ere improved.

We a re  ta lk in g  here m ostly  about grasses fo r  law ns, g o lf  c o u r se s ,  
a ir p o r t s ,  grass fo r  b eau ty , fo r  s p o r t s ,  and f o r  commons. I do want to  
emphasize however th a t much o f what we know from grasses , used in  th e  
oth er ways m entioned, may have i t s  a p p lica tio n #  That is  one advantage 
of b ein g  a s so c ia te d  w ith  a t o t a l  research  program where grasses are 
being  in v e s t ig a te d  a lon g  th ose  other l i n e s .

To understand research  needs f o r  tu r f  grasses we must know that 
we a re  d ea lin g  w ith  complex system s of in te r r e la t io n s#  This complex 
system  has th e  fo llo w in g  f a c t o r s ,  each of which may be v a r ia b le  and 
con seq u en tly  the end p o in t may not be the same u n less  we take in to  
account v a r ia t io n s  w ith in  each one of th ese  fa c to r s ,



The f i r s t  fa c to r  is  , o f  co u rse , th a t of s o i l ,  which has been so  
a b ly  dem onstrated to  you by previous speakers* S o i l  has i t s  chem ical, 
i t s  p h y s ic a l ,  i t s  b io lo g ic a l  phases* Water i s  the second fa c to r*  A 
th ir d  fa c to r  i s  n u tr ien ts*  And a fo u rth  th e  p lan ts them selves* And 
then  on top  o f  th ese  fou r we have management procedures* The tr e a t«  
ments th a t  are a p p lied  g ive v a r ia b le  r e s u lt s  as i l lu s t r a t e d  in  th ese  
s o i l  s e c t io n s  th a t you have here* Mowing and other operations a f f e c t  
the tu rf*  P e s t s ,  in se c ts  and d isea ses  and over and above a l l ,  c lim ate  
or w eather , com pletes the l i s t  o f main fa c to r s  in  th is  complex system  
of in te r r e la t io n s *  To have a com plete research  program, however, we 
must know c le a r ly  ih e  fu n c tio n s  which we expect a p a r tic u la r  tu r f  to  
perform*

With r e sp e c t  to  the p la n ts  th em se lv es , i t  is  my b e l i e f  th at one 
of our g r e a te s t  needs is  in  fundamental research  on th e  p h ysio logy  and 
growth of grasses in  the environment and under the management co n d it­
ions such as o b ta in  here in  the Southwest* That type of inform ation  
is  inadequate even in  s e c t io n s  where tu r f  problems have been more 
in t e n s iv e ly  a ttack ed  p rev iou sly*  U n til we know ju s t  what tak es p lace  
in  some of th ese  g r a s s e s , not on ly  above ground, but down underneath  
we w i l l  not be a b le  to  a tta ck  i n t e l l i g e n t l y  some o f the problems o f  
develop ing  b e t te r  t u r f .  Not on ly  i s  such fundamental in fo rn a tio n  
e s s e n t ia l  in r e la t io n  to  t u r f ,  but i t  w i l l  aid g r e a t ly  in  ihe u se  o f  
grasses and legumes in  s o i l  b u ild in g  and conserving programs in  general 
a g r ic u ltu r e .

We must understand th a t  th is  complex system  of in te r a c tin g  fa c to rs  
is  n ot a s t a t i c  th in g ; i t  i s  not f ix e d .  I t  is  changing and I Suspect 
under in te n s iv e  tu r f  con d ition s i t  is  changing much more ra p id ly  than 
in  many o f  our s t r i o t l y  farm f i e l d s .  I t  i s  a dynamic changing system . 
S o i l  i t s e l f  is  dynamic* I t fs a l i v e .  That l i f e  sometimes is  a very  
high l i f e ,  a v ery  good l i f e .  Sometimes i t  is ju s t  p a ss iv e ;  and some-» 
tim es i t  is  downright a i l in g  and poor, even unto death*

One o f  the most important s o i l  fa c to r s  in  connection  w ith  th e  
growth and production  o f tu r f  and a g rea t many other crops is  th a t  o f  
drainage* I don’t  know w hether you have d iscu ssed  th is  thoroughly  
th is  week or not* Mr* Houston mentioned i t  the f i r s t  day* Good 
drainage may have fa r  more to  do with the su ccess of obta in ing  good 
tu r f  under Southw estern co n d itio n s th a t  we have y e t  r e a l iz e d . Texas has 
a t  le a s t  8 a g r ic u ltu r a l areas in  which p rim arily  because o f poor 
drainage ihe re is  too much s a l t  in  ih e  s o i l ,  too  much a lk a lin ity *  
P o ss ib ly  where some o f you greenskeepers have p o o r ly  drained s o i l s  and 
where you are  adding a l o t  of w a ter , " sa lt"  or a lk a l i n i t y  may be one 
of the fa c to rs  th a t  co n tr ib u te  to  poor tu rf*  A l o t  o f water th at we 
use i s  very  h igh  in  so lu b le  s a lt s *

You may f e e l  th a t  I overem phasize d ra in age, but I remember an 
exp erien ce th a t some good fr ien d s o f mine had in  c o n stru c tio n  of a g o lf  
course a few years ago* Drainage was ih e  th in g  uppermost in  t h e ir  
m inds. Over th e  o b jec tio n s  o f the greens committee th e y  in s is te d  on 
p u ttin g  in  what ihey f e l t  was adequate d ra in a g e , but what th e  greens 
committee f e l t  was e n t ir e ly  e x c e s s iv e .  As a r e s u l t  th at cou rse  has th e  
f i n e s t  greens and fairw ays th a t I know of in  th a t s e c t io n .



As has been su ggested  a t  various times in  th is  conference we need 
to  know more about th e  v a r ia tio n s  w ith in  what now appear to  be the 
b e t te r  grasses#  I am n ot su re that we even know which are th e  b e tte r  
g ra sses  fo r  many areas# You fo lk s  may f e c i  th at th a t is  p r e tty  w e ll  
s o lv e d f but I am rath er sk e p tic a l#

As we stud y  and as we put th ese  fa c to rs  to g eth er  in to  a system  we 
would l ik e  to  develop s p e c i f  ic a tio n s  f much as Drs • Noer and Grau are  
aim ing to  do# We would l ik e  to  develop s p e c if ic a t io n s  th a t  are based 
on a thorough understanding of these fa c to rs  and th a t  can be used  as 
th e  b a sis  f o r  a c t io n  programs# As I s a id  la s t  evening many o f our 
researches w i l l  have to  be done under con d ition s and w ith  f a c i l i t i e s  
th a t  you fo lk s  probably can make a v a ila b le #

The Texas A g r ic u ltu r a l Experiment S ta t io n  has 33 research  centers  
in c lu d in g  the main one here# Mr. P otts  has on our Brazos V a lle y  F ie ld  
lab ora tory  an in te r e s t in g  p la n tin g  o f  se v e r a l g rasses  under d if fe r e n t  
trea tm en ts , and p rim arily  fo r  pasture# But the r e s u lt s  enable us to  
a t  le a s t  make some p relim in ary  recommendations fo r  grasses under s im i­
la r  types of s o i l  s i tu a t io n s  fo r  tu r f  purposes#

I f  I can g e t  across on ly  one p o in t I w i l l  be very  happy. For 
some reason not n ea r ly  as many young men a re  going in to  a g r ic u ltu r a l  
sc ie n c e s  g e n e r a lly  as we need# This i s  se r io u j from the s ta n d p o in t  
o f fu tu re  lea d ersh ip  in  a g r icu ltu re*  o f  resea rch , and tea ch in g  pro­
grams, and o f a l o t  o f the in d u s tr ia l  programs r e la te d  to  a g r icu ltu re#  
A s e r ie s  of sch o la rsh ip s  or fe llo w sh ip s  is  needed which w i l l  enable  
young men and young women too to  work in  tu r f  problems; to  g e t  th e ir  
advanced tr a in in g ,  w ith  g r a s s ,  w ith  t u r f ,  w ith  s o i l ,  Only th en  w i l l  
th ey  be prepared to  take t h e ir  p laces in  research  and tea ch in g  and 
out on the g ree n s , fa ir w a y s , parks and roadsides carrying out th e  pro­
grams and in  a d v is in g  such programs o f  tu r f  improvement and management# 
The shortage o f tra in ed  men jeop ard izes the fu tu re  su ccess o f these  
programs more than any one other fa c to r  th a t I now know#

What are th e  sou rces o f funds th a t might be drawn upon fo r  re­
search  work in  tu r f?  N eith er  you nor we can operate w ithout funds#
We might p o s s ib ly ,  a t  th is  presen t s e s s io n  o f the le g is la t u r e ,  (ohatfs 
up to  you f o l k s ) ,  g e t a s p e c ia l  lump sum ap p rop riation  fo r  such re­
sea  rch#

Another Source of funds th at we u se  fo r  research  work is  sa le  o f 
m a ter ia l th at have been grown in  connection  w ith  some o f the research  
programs# However, i t  i s  v ery  u n sa t is fa c to r y  to  have s a le s  a required  
endpoint o f  research# In t u r f  research  “there is l i t t l e  p rosp ect of 
s a le s  being much of a source of income u n less you save a l l  th ese  
c lip p in g s  and maybe process them fo r  s p e c ia l  v itam in  foods of some 
s o r t l

We have p o s s i b i l i t i e s  o f u t i l i z i n g  some en larged  fe d e r a l appro­
p r ia t io n s  fo r  research  in t u r f ,  s p e c i f i c a l ly  th o se  au thorized  la s t  
August under what is  known as th e  Hope-Flanagan A ct or the Research 
and M arketing Act of 1946. I hope th at th ese  funds w i l l  be great  
enough to  perm it enlargem ent of our b a s ic  research  in  grasses and



legum es; some o f  which w i l l  have t h e ir  u se in  t u r f s .

A lso  other sources of funds are co n tra cts  and gran ts- in -a id .  Some 
com panies, a s s o c ia t io n s ,  or in d iv id u a ls  who are in te r e s te d  in  so lv in g  
a c tu a l research  problem s, co n tract through the Texas A. & M. Research  
Foundation f o r  s p e c i f i c  research . Others provide g r a n ts - in -a id  
d ir e c t ly  to  "the research  program, such as in  tu r f  problem s. These 
g r a n ts - in -a id  are used p artis  U y  fo r  th e advanced tr a in in g  o f fo lk s  in  
th e se  p a r tic u la r  a rea s . L ast evening you may have n o tic e d  me going to  
Fred Grau, whom I have known fo r  a great many y ea rs , to  ask him when 
we could put in  ihe a p p lic a t io n  fo r  th a t Greens S e c tio n  F ellow ship  
th a t  he promised u s ,  or d id n 't  he? You fo lk s  w i l l  put th e  p ressure  
on fo r  th a t ,

I'm hoping th a t Dr. Grau may be a b le  to  p lace th a t fe llo w sh ip  
here soon to  h elp  us g e t th at rounded program, tu r f  program d evelop in g . 
As we work out some of th e s e  research  programs to g e th e r  we would l ik e  
to  have from you tu r f  men a l i s t i n g  and a c la s s i f i c a t io n  of the main 
problems as you se e  them. We s h a ll  be p leased  to  work out the fu tu r e  
research  program th a t we should  undertake in  order of p r io r ity  o f  • 
problem s. We would be very  happy to have the p r iv i le g e  of s e t t in g  up 
w ith  you vhat might be c a lle d  a tu r f  research  a d v iso ry  com m ittee.

I a p p rec ia te  t h is  opportunity  of b r in g in g  to  you some of th e  
thoughts o f  our s t a f f  and some of my own w ith  r e sp e c t  to  both the  
o p p o rtu n itie s  and our hopes f o r  fu tu re research  in  T urf.



ROADSIDE DEVELOPMENT 

Jac, L. Gubbels
Texas S ta te  Highway Department

I now have the honor of ad d ressin g  the Texas Turf A sso c ia tio n «  I 
was glad  to  s e e  th e Turf A sso c ia t io n  formed la s t  n ig h t . I know th ere  is  
a great d ea l we d o n 't  know about t u r f .  We in  th e  Texas Highway Depart­
ment who are d e a lin g  w ith  a v a s t  t e r r i t o r y  o f  lands knew a g rea t deal 
more about tu r f  15 years ago than we do tod ayc We probably have more 
l i t e r a t u r e  on th e  m atter now than we ever had. Whenever th ere is a 
good d ea l of l i t e r a tu r e  on a s u b je c t  i t  i s  u s u a lly  an in d ic a tio n  th a t  
we know l e s s .

There are  ap p roxim ately  197,000 m iles o f  roads in  Texas, o f -which 
26,000 m iles  a r e  m aintained by the S ta te  Highway Department , com prising  
about 235 ,000  acres on the roadsides in c lu d in g  sh o u ld e r s . The only  
p ortion  of the highway r ig h t-o f-w a y  w hich can be looked upon as perman­
en t is  the ro a d sid e , ^he paved ribbon is  su b je c t  to  d e te r io r a t io n ,  to  
wear and t e a r ,  w hile th e  r o a d s id e s , by means of th e  e sta b lish m en t o f a 
t u r f ,  improve over th e  years to a p o in t of s t a b i l i t y .  There are d i f ­
fe r e n t  methods by which th a t s t a b i l i t y  o f th e  roadside m aybe ob ta in ed .

We have conducted a great many experiments in our s t a t e ,  but as Dr. 
Lewis p o in ted  out a l i t t l e  w h ile  a g o , i t  is  g e n e r a lly  conceived th a t the  
f i r s t  and most important t e s t  in  en g in eer in g  is  drainage} "the next and 
most im portant t e s t  in e n g in ee r in g  is dra in age, and th e  th ir d  b ig g e s t  
t e s t  in  en g in eer in g  is  d r a im g e . That does not on ly  apply to  th e  ribbon  
of pavement, but i t  a l s o  a p p lie s  to  th e  v e g e ta tio n  along the ro a d sid es .

We o f  course hn\~e heard a g r e a t deal cf ta lk  about our c l i m t i c  
c o n d it io n s . I t  is  very changeable and in g rea t v a r ie ty  in  th e  s t a t e .
I f  we stop  to  th in k  ab ou t i t ,  we have approxim ately 265,000 square 
m iles to  d e a l w ith  in  254 c o u n tie s . We r e a l iz e  th a t  there must be a 
great v a r ia t io n  in  c l im a tic  c o n d it io n s . However, we have found in our 
work th a t i t  i s n ' t  a drought or e x c e ss iv e  ra ins which cause th e  most 
damage to  r o a d s id e s , but the cold waves which cone in to  th e  s t a t e ,  such  
as wo have r e c e n t ly  exp erien ced . They cause more damage to  v e g e ta tio n  
than any of t h e  other e lem en ts. We th in k  of West Texas as th e  a r id  
country , and i t  a lm ost seems h o p e le s s ,  b ecau se the r a in f a l l  is  very  
l i t t l e  an n u a lly  in  some s e c t io n s .  The r a in  o fte n  comes in  two or three  
days -  sometimes in  a few  hours -  then  no more r a in  the b a lan ce of the 
y ea r . But in  our e f f o r t  to  s t a b i l i z e  the r o a d s id e , th a t drought is  not 
h a lf  as bad to  work a g a in s t  as are the cold s p e l l s  which cone over the  
s t a t e ,

Our g r e a te s t  su ccess  of roadside s t a b i l i z a t io n ,  I b e l i e v e ,  i s  in  
th e  Ranhandle where th e  r a in f a l l  is  approxim ately 20 in c h e s , sometimes 
l e s s .  And y e t  our su ccess  is  a lm ost 90 per cen t th ere  compared to East 
Texas where our r a in f a l l  i s  much g r e a te r . The reason  m y  be th a t  v/e are  
j u s t  a l i t t l e  b i t  more c a r e f u l ,  because we r e a l iz e  th a t  th e r e  is  a pro­
blem o f  drought, and th e r e fo r e  we g iv e  i t  a g rea t d ea l more a t t e n t io n .



As s ta te d  before*  th ere  are d if fe r e n t  ways to  ob ta in  s t a b i l i t y #  
F ir s t*  the co n stru ctio n  of d iv e r s io n  dyke& in  th e  lands adjacent to  the  
rig h t-o f-w a y *  in which th e  w ater w i l l  be absorbed in the earth  before  
i t  reaches the highway. By t h is  method a great many of our c u lv e r ts  
under the highway could have been elim inated# This procedure, however* 
is  not always a d v isa b le , and can on ly  be p ra c tic ed  in the grasslan d  
areas where the r a in f a l l  is  very sparse* where the ranchmen do not 
o b jec t to  a d d it io n a l water# Then th ere is  the d iv er s io n  dyke w ith in  
th e r ig h t-o f-w a y  to  d iv e r t  the w aters to  the ad jacent land* w ith  th e  
approval of the property  owner, e s p e c ia l ly  in  such in stances where the  
ru n off is a co n sid era b le  d ista n ce  from a creek , r iv er*  or other chan­
nel#  We have found th a t owners, e s p e c ia l ly  in  grasslan d s*  are v e r y  co­
op erative#  Of course* th ere  is  d if f e r e n t  s to r y  when we a re  in  t i l l e d  
land areas #

The n ex t b e s t  step  is  to study the s t a b i l i t y  of the s o i l  b efore the  
highway is  lo c a te d  to  a s c e r ta in  how much r a in f a l l  the s o i l  can stand b e­
fo r e  i t  erodes* then e s ta b lis h  a p r o f i le  of the highway p rop er, accord­
ing to  ihe s t a b i l i t y  of the s o i l#  For example* a sandy s o i l  p r e f i l e  
would have to  be f a i r l y  f l a t *  and as th e  binder in the sand in crea ses*  
th e p r o f i le  can be in crea sed  in  steep n ess  o f grade# That method is  , 
however* v ery  cumbersome in  many re sp e c ts  and cannot be ca rr ied  out 
100 per cent* but the knowledge of i t  cautions th e  engineer to  study  
th e s o i l s  b efore  he develops h is  p r o f i le  and c r o s s -s e c t io n s#

The next s te p  is  t o  have wide r ig h t s - o f - m y ,  provid ing s u f f i c i e n t  
space fo r  runoff d itch es rounded in  a cre sc en t shape# I f  sharp V-shaped 
d itch es  can be prevented* th e  scouring out of the s o i l  is  co n sid era b ly  
le s s#  This rounding shape a ls o  makes fo r  a p le a s in g  r o a d s id e , and a 
se n se  of sp aciou sn ess#  In highway work I th ink  sp aciou sn ess*  or a 
sen se  o f sp aciou sn ess*  is  th e  f in e s t  fa c to r  in  preven tin g  acc id en ts#

The n ext s te p  is  to  e s ta b lis h  a tu r f  on -the roadside# In order to  
e s ta b lis h  a good tu r f*  i t  is  o f course n ecessary  that th e  s o i l  be o f  
s u f f i c i e n t  f e r t i l i t y  to  e s ta b lis h  a tu r f#  We o ften  u se  s o i l -b u ild in g  
legumes fo r  th a t purpose* such as bluebonnets * le sp e d e z a t sw eet c lover*  
and a few other c lo v er  v a r ie t ie s #  In extrem ely  sandy s o i l s  we have 
found th a t th e  working o f cut straw in to  the s o i l  to  prevent i t  from 
ero d in g , then  sow ing grass seed s*  is  a su c c e s s fu l method*

As a w hole , so fa r  the m ost s u c c e s s fu l grasses we have found are 
Bermuda and b u f fa lo . This is  tru e*  however* on ly  due t o  the a v a i l ­
a b i l i t y  of th ese  g r a s se s . There are other grasses as good as t h e s e ,  
but the seeds or s to lo n s  are not always a v a ila b le *  econ om ica lly  speak in g . 
We have experim ented w ith  cen tip ed e grass*  and found i t  s u c c e s s fu l in  
sandy s o i l s *  but i t  does n o t do so w e ll in  a tough , hard s o i l  or coarse  
sand# This grass has been g r e a t ly  o v er-ra ted  in  ad vertisorien ts by com­
m ercia l f ir m s . For example* one sta tem en t they make is  th a t i t  wonft  
d ie  i f  you d o n 't w ater i t*  and you d o n 't ever have to cut i t .  That is  
a ls o  tru e of Bermuda grass and b u ffa lo  grass -  i f  you don't w ater i t *  
i t  w on't d ie*  but i t  c e r ta in ly  w on't grow, so you d o n 't need to  mow it#  
That is  one of th e  t r ic k s  in  a d v e r tis in g *  and I b e lie v e  such f a l s e  
statem ents m islead  people* th en  when i t  i s  found th a t i t  has to  be



w atered and mowedf the peop le lo s e  confidence in  cen tip ed e g ra ss . But 
i t  is  a very  sh o rt grass f and the c h ie f  advantage of i t  is th a t  i t  deve­
lops under the ground more than i t  does on top of the ground, i f  the s o i l  
is  p lia b le  and th e  a e r a tio n  is good. In a large  o rgan iza tion  such a s  th e  
Highway Department, we can always have experim ental p lo ts  in  d if fe r e n t  
s e c t io n s  of the s t a t e  and then  watch the r e s u lt s  under th e  most try in g  
con d ition s#  We never t r y  to  pet a p a r t ic u la r  v e g e ta tio n . I f  i t  i s n f t  
hardy enough to  support i t s e l f  a f t e r  we have given i t  the proper s t a r t ,  
then we don’t  want i t  for  roadside use#

We have gone f a r  w ith  the S t .  A ugustine g r a s s .  In Pecos and v i c i n i t y  
we have e s ta b lish e d  some very f in e  S t .  A ugustine grass law ns. Ten or f i f ­
teen  years ago we d id n ’t  th in k  i t  would grow fu rth er  north than th e  Rio 
Grande V a lle y . As e a r ly  as 1935 we p u lled  i t  out of the V a lle y  and p lan ­
ted  i t  near Bryan and n ear Texarkana, and in d if f e r e n t  s e c t io n s  o f  the  
s t a t e ,  and we have found i t  to be one o f  *the f i n e s t  g r a s s e s , e s p e c ia l ly  
alon g  th e Gulf c o a s t .  We have many m iles o f highways now covered w ith  S t .  
A ugustine grass a lon g  th e  Gulf co a st highw ays. In our experim entation  
w ith  t h is  grass we p lan ted  i t  in  con ju n ction  w ith  Bermuda and centipede#
In the experim ent, we did not ir r ig a te  th e  g r a s s e s ,  and the S t .  A ugustine 
grass f in a l  ly  won out over the Bermuda and the cen tip ed e g ra ss . In o th er  
w ords, i t  w ith stan d s th e  draught as w e ll  as any other grass we have in  
th e  s ta te #

In th e  b eg in n in g  of th e  war, th e  South A fr ica n  government sen t grass  
experts to  the s t a t e  to  fin d  a grass which would b e  su c c e s s fu l fo r  a i r ­
ports in  South A fr ic a . These men f i n a l l y  decided on th e  v in e  m esquite as 
being th e ir  b e s t  p o s s i b i l i t y .  This v in e  m esquite i s  apparent m ostly  in  
West Texas, but is  e s p e c ia l ly  lu x u ria n t around Jacksboro# We fin d  th a t  
v in e  m esquite o ffe r s  great p o s s i b i l i t i e s  for our ro a d sid es , and I s e e  no 
reason  why i t  should n o t be e x c e lle n t  fo r  many o th er u s e s ,  such as lawns 
and g o lf  c o u r se s .

The s o i l  co n serv a tio n  people have experimented a g rea t d e a l w ith  
Weeping Love Grass and o th er  good prom ising g ra sses  to  e s ta b lis h  a s o l id  
tu r f  of ra th er  sh o rt v a r ie t ie s #

Before th e  war we w ere ab le  to  buy s u f f i c i e n t  Bermuda g r a ss , and we 
were most s u c c e s s fu l w ith th e  m ulch-sodding method# That means th e  grass 
s o i l  m s  plow ed, l i f t e d  up and loaded in  a tr u c k , then  d ep osited  on the  
roadsides o f about 5!T compactness on s t e r i l e  s o i l#  That method c o s t  as 
l i t t l e  as 30^ to  65^ per cu b ic  yard# Now we a re  o ften  unable to  ob ta in  
Bermuda grass , s in c e  the farmers have become more conscious of th e ir  own 
grass problem and are not so  eager to  s e l l  t h e ir  pastures to  u s .

We a re  now experim enting w ith  a sp h a lt  mulch o r  a cutback a s p h a lt ,  by 
ap p ly in g  f i r s t  a t o p s o i l ,  then  a resid u e o f  n a tu ra l f e r t i l i t y ,  seed ing  
then  w ith  Bermuda g r a ss , u s in g  from 5 to  ten  pounds of Bermuda grass seed  
per acre#  A th in  c o a t in g  of n o n -to x ic  a sp h a lt  is  ap p lied  to  r e ta in  th e  
m oisture in  th e  s o i l  to  prevent the s o i l  from drying out during th e tim e 
o f germ ination  of -the s e e d ,  reg a r d less  of drought# I f  th is  a sp h a lt were 
n ot used i t  would take about 11 g a l l o p  of w ater p er square yard to su c­
c e s s f u l ly  grow Bermuda grass# That is  a great d ea l o f w a ter , e s p e c ia l ly



i f  i t  has to  be hauled con sid erab le  d is ta n c e . That i s  a l l  r igh t in 
c i t i e s ,  but in  th e  cou n try , i t  proves to  be very in con ven ien t and expen­
s i v e .  Before th e  war we have paid as much as $3 .0 0  per thousand ga llon s  
fo r  w ater in  some t e r r i t o r i e s ,  and th a t is too much, when we co n sid er  
th e  v a s t  area o f our roadsides over the s t a t e .  A lso  when a sp h a lt i s  
not u sed , we would have to  u se  a straw  mulch where seeds are p la n ted . 
That is  not always s u c c e s s f u l ,  s in c e  i t  induces fungus growth and a 
g rea t many o th er p e s t s .  We have a lso  t r ie d  saw dust, but the r e s u lts  
were not w orthw hile . We have experim ented w ith  co tto n  burrs. Cotton 
burrs in  the s o i l  is  probably s t i l l  one o f the f in e s t  ways of in trod u c­
ing mulch and a e r a tio n  in  th e  s o i l .  In many p laces th is  method is used  
e x te n s iv e ly .  The a p p lic a t io n  of a sp h a lt not o n ly  p ro tects  th e  s o i l  from 
d ryin g  out during a drought, but p r o tec ts  i t  a g a in s t  erosion  by hard 
ra in s as w e l l .

The s p e c i f i c a t io n  f o r  th e  a p p lic a t io n  of n o n -to x ic  a sp h a lt is  ap­
p roxim ately  0 .2  g a llo n  per square yard , and the temperature o f  the cu t­
back cannot be h igh er  ihan about 150 degrees Fahrenheit when a p p lie d .
I f  more heat is  used i t  may do a great d ea l of damage to  th e  se e d . As 
I s ta te d  b e fo r e , we are  s t i l l  in  the experim ental s ta g e  w ith a s p h a lt ,  
and as y et we have v ery  l i t t l e  in fo rm a tio n , but undoubtedly in  the 
fu tu re  we w i l l  know a' g rea t d e a l more ab ou t i t ,  s in c e  we a re  experim ent­
ing  w ith  i t  in  d if f e r e n t  s e c t io n s  of the s t a t e .  Vie a re  r e a l ly  exp ectin g  
a g rea t fu tu r e  fo r  a sp h a lt  co v er in g .

We have n slogan  in  th e  Highway Department th a t i t  is  b e t t e r  to  use 
one handful of seed  than a tru ck load  o f rocks fo r  the prevention  o f  
e r o s io n . We u se  in  our work a great many types of w ild  f lo w e r s , e s p e c i­
a l l y  th e  low-growing v a r i e t i e s ,  such as b lu eb on n ets, paint b rush , prim­
r o s e s ,  and other v a r ie t ie s  o f  low showy types which w i l l  add t o  the 
rec r e a tio n a l f a c i l i t i e s ,  as w e l l  as p r o te c t  th e  s o i l  from e r o s io n .

When I came to  th e  Highway Department about 13 years ago alm ost a l l  
of our engineers had a hobby; th ey  were in te r e ste d  in  one p a r t ic u la r  
phase of highway work. Some were s p e c ia l i s t s  in  co n cre te ; others were 
s p e c ia l i s t s  in  lo c a t io n , or in  a sp h a lt  or d ra in age. Nov/ we no longer  
have s p e c i a l i s t s .  These men, everyone of them, are in te r e s te d  in a l l  
phases o f th e  roadbed and th e  road sid e . They cea se  to  be s p e c i a l i s t s ,  
and I b e l i e v e ,  as I have heard so o f t e n ,  t h a t  i f  we cease t o  be s p e c ia l­
i s t s  and g iv e  a l i t t l e  more a t te n t io n  to  the p ic tu re  as a w hole , we 
might be ab le  to  p ick  up a g rea t deal more in form ation  and make our 
work ju s t  a l i t t l e  b i t  more p le a sa n t .

QUESTIONS AND ANSWERS

Q. Does the cen tip ed e grass do b e t t e r  in  the e a stern  part of the  
s t a t e  than i t  does in  th e  w estern  part?

A. I should sa y  th a t the c o ld  w eather has a great deal to  do w ith  th a t .  
In other w ords, cen tip ed e grass is  co n sid era b ly  s u s c e p t ib le  to  cold  
waves such as we have had th is  w in te r . I know th a t  the cen tip ed e  grass  
can be grown elsew here as s u c c e s s fu l ly  a s in  East Texas. I b e lie v e  th a t



i t  has g rea t p o s s i b i l i t i e s  in  sandy s o i l s  alm ost everywhere in  the s t a t e .  

Q. Can th is  grass be obtained com m ercially?

A. Yes, I b e l ie v e  th a t th ere is  a firm  operating  in  North C aro lina , but 
i t  is  very  ex p en siv e . We have our own p lo t  of about 5 acres w hich is  
enough to  cover th is  s t a t e .

Q. Is i t  not tru e  th a t th is  grass grows b e tte r  in  acid  s o i l s ?

A. W e ll, we have a con sid erab le  acid c o n d itio n  a t  Tyler where i t  i s  
doing w e l l .  We have an a l k a l i  co n d itio n  in  A u s tin , and -the grass is  
doing as w e l l ,  i f  not b e t t e r ,  than a t  T y ler , so  I d o n 't  know whether 
th a t  statem ent w i l l  hold up.

I might say  here th a t we have s p e c if ic a t io n s  on a sp h a lt  treatm ent 
and i t  is  a v a ila b le  in  our departm ent.
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D allas Texas

Dust is  a hazard to  f ly in g  o p e r a tio n s , causes e x c e ss iv e  wear on 
a irp la n e  motors as w e ll as other p r e c is io n  equipm ent, and is  in ju riou s  
to  p erso n n el. F ly in g  hours between engine changes have been more than  
treb led  as a r e s u lt  o f dust c o n tr o l, and r e sp ir a to r y  d isturbances have 
been reported  e ig h ty - f iv e  percent le s s  fo llo w in g  e lim in a tio n  of dust«
The c o s t  o f dust c o n tro l i s  in f in ite s im a l when compared to  savings a f ­
fe c te d  by reduced damage to  equipment and savings in  productive man 
hours • -

A good grass cover is  v ery  e f f e c t iv e  in  c o n tr o ll in g  dust ard w ater 
e r o s io n , and i f  prop erly  managed, can be m aintained under in te n s iv e  u se ,  
in c lu d in g  p ed estr ia n  and a ir c r a f t  t r a f f i c .

The tu r fed  a ir p o r t lends i t s e l f  in  an e x c e l le n t  manner to th ose  
a ir p o r t  sponsors who a re  u n certa in  as to  th e  fu tu r e  of a v ia t io n  fo r  
t h e ir  m u n ic ip a lity  in  th a t th is  typ e of a ir p o r t  may e a s i ly  be so planned  
and designed th a t i t  is  th e  f i r s t  elem ent in  s ta g e  c o n str u c tio n . As 
su ch , th e  f a c i l i t i e s  o ffered  may be adequate fo r  years to  come, but may 
be r e a d ily  expanded and improved whenever the expenditure o f  a d d itio n a l  
funds appears j u s t i f i a b l e .

The su b je c t  of th e  tu rfed  a ir p o r t im m ediately presents to  mind a 
m u ltitu d e of co n str u c tio n  p rob lon s, some of which a re  not com pletely  
so lv e d . Of prime importance in  th is  type o f  in s t a l la t io n  is an econom­
ic a l  but adequate tu r fin g  treatm ent to  provide s t a b i l i t y  and dust and 
ero sio n  co n tro l even though su b jected  to in te n s iv e  use by p lanes in  a l l  
kinds of w eath er. Wherever c lim a tic  con d ition s favor it s  estab lish m en t 
the most s a t i s f a c t o r y  but in exp en sive  s o lu t io n  to d ate  is a dense cover  
of sod-form ing g r a s s , growing on s t a b l e ,  w e ll-d ra in ed  ©r s o i l - l i k e  mat­
e r i a l .  I t  is p r im a rily  w ith  t h is  phase of c o n stru c tio n  th a t th e  fo llo w ­
ing remarks are a p p lic a b le .

S i t e  S e le c t io n

The importance of proper s i t e  s e le c t io n  fo r  a tu rfed  a ir p o r t cannot 
be too s tr o n g ly  em phasized. In the s i t e  s e le c te d  must be a com posite 
of th e many fa c to r s  th a t  properly  combined w i l l  produce an a irp o r t which 
is  e a s i ly  a c c e s s ib le  to  th e  m  ing agency and p a tro n s, s a t is f a c t o r y  to  
the a v ia to r  from the stan d p o in t of op eration  and y et econom ically  con­
s tr u c te d  and m aintained* Both from th e  agronomic and the en g in eer in g  
stan d p oin ts th ere  are c e r ta in  r e q u is it e s  th a t  an a ir p o r t s i t e  must have 
i f  s a t i s f a c t o r y  r e s u lts  are to  be ob ta ined . The incorporation  of th ese  
r e q u is ite s  in the s i t e  s e le c te d  can save -thousands o f d o lla r s  otherw ise  
expended in  performance o f co n stru c tio n  measures n ecessary  to  r e c t i f y  
d e f ic i e n c ie s •



Dra inage

No d isc u ss io n  of tu r fed  a irp o r ts  can be considered complete u n less  
i t  p o in ts  out th e  great importance of drainage in  th e  estab lishm ent and 
m aintenance o f tu r f  grasses and in  p rovid in g  a landing area which may 
be used during periods o f wet weather* W ithout going  in to  a d isc u ss io n  
of drainage sy ste m s, which is  a top ic  in  i t s e l f ,  i t  w i l l  have to  s u f f i c e  
to  emphasize the f a c t  th a t su rfa ce  w ater drains more s lo w ly  from t u r f  
than from pavem ents, and th e r e fo r e  more p itch  or s lo p e  is  required to  
remove w ater q u ic k ly  from a grassed  area than from a con crete  or a sp h a lt  
su rface#  In a d d it io n , a s o i l  covered by dense v e g e ta t io n  may have as 
much as th ree tim es the a b sorp tion  rate as the same s o i l  void  o f v eg e -  
t a t iv e  cover# For t h is  rea so n , porous loams or m ixtures of loam and 
c la y  s o i l s  w ith  more than 50 per cent sand are of great advantage from, 
th e  stan d p o in t o f drainage on a tu rfed  a irp o rt#  In c e r ta in  in stan ces  
th e use of a g r ic u ltu r a l drainage t i l e  in  lim ited  areas may be fe a s ib le #  
W hile th e  c o s ts  of s ecuring  a dequat e a ir p o r t  drainage may appear ex ces­
s iv e  and the r e s u lts  are not r e a d ily  apparent, i t  is  a fea tu re  of con­
s tr u c t io n  which should  be c a r e fu l ly  designed  and executed  i f  s a t i s ­
fa c to r y  wet w eather operations are ever to  b e obtained#

T o p so ilin g

In preparing an a ir p o r t  to  be tu r fe d , one o f the f i r s t  problems 
which presen ts i t s e l f  is  the a d v is a b i l i t y  of sa v in g  to p so il#  The 
s to c k p i l in g  and rep lacing  o f la rg e  q u a n tit ie s  of t o p s o i l  in vo lves con­
s id e r a b le  d e la y  and exp en se. Assumption th a t  th is  op eration  is  an  
a b so lu te  n e c e s s i t y  should be ch a llen ged  in  view  of the f a c t  th a t  in  
many l o c a l i t i e s  th e  su b so il i s  su ita b le  fo r  p la n t growth from a p h y sica l  
sta n d p o in t and w i l l  produce a s a t is f a c t o r y  tu r f  provided s u f f i c i e n t  . 
p lan t n u tr ien ts  in  t i e  form  o f f e r t i l i z e r  are  added# The a d v is a b i l i t y  
of sav in g  t o p s o i l  is  p a r t ic u la r ly  q u estio n a b le  in  some se c t io n s  where 
the t o p s o i l  i t s e l f  is r e l a t i v e l y  in f e r t i le #  The c o s t  of f e r t i l i z e r  re­
p resen ts  on ly  a sm all f r a c t io n  o f the c o s t  invo lved  in  moving or sav in g  
of to p so i l#  A cco rd in g ly , w h ile  th e  p r a c tic e  o f to p s o i l in g  is  b e n e f i­
c ia l  in  some l o c a l i t i e s  and under c e r ta in  con d ition s may be e s s e n t ia l  
to  the ev en tu a l su ccess  of p la n tin g  o p e r a tio n s , i t  should  by no means 
be considered  a "must11 item  o f con stru ction *  In t h i s  con n ectio n , how­
e v e r , th ere  is  a great d ea l o f room for improvement in  d ir t  moving and 
grading s p e c if ic a t io n s  to  d e v ise  methods of sav in g  th e  maximum amount 
of t o p s o i l  a t  a minimum cost#

F e r t i l i z e r

As previous ly  m entioned , th e  a p p lic a t io n  of adequate q u a n tit ie s  o f  
commercial f e r t i l i z e r  is  r e q u is ite  fo r  the estab lish m en t of a s a t i s f a c ­
tory  t u r f ,  p a r t ic u la r ly  on i n f e r t i l e  s o i l s #  The f e r t i l i z e r  requirem ents 
of grasses fo r  tu r f  purposes are very d if f e r e n t  from th o se  o f  most f i e l d  
crops# Grass produces a la rg e  amount of f o l ia g e  fo r  w hich n itro g en  i s  
p r im a rily  required# Because o f t h i s ,  to g eth er  w ith  th e  f a c t  t t e t  n i t ­
rogenous s a l t s  a re  r e a d i ly  leached  from th e s o i l ,  n itrogen  is  u su a lly  
the e lem en t which is  l i k e ly  to  be most d e f ic ie n t  in  a s o i l#  In g e n e r a l,  
th e r e fo r e , th e  f e r t i l i z e r s  which a re  recommended fo r  tu r f  are high in  
nitrogen#



S o i l  a n a ly s e s , when considered  in r e la t io n  to  the requirements of 
the grass to  be p la n te d , are v ery  u se fu l in  h e lp in g  t o  determ ine th e  
types and amounts o f f e r t i l i z e r s  to  be applied« Inorganic f e r t i l i z e r s  
of 1 0 -6 -4  and s im ila r  grad es, however, u s u a lly  should be ap p lied  a t  a 
ra te  o f 80 to  120 pounds of n itro g en  per acre*

For most con d ition s inorgan ic f e r t i l i z e r s  are more s a t is fa c to r y  
than th e  organic from th e  stan d p o in t of c o s t  as w e ll  as quick a v a i l ­
a b i l i t y  to the grass«  The organic m a te r ia ls , however, have ihe advant­
age o f being  more la s t in g  in  e f f e c t  due to slow er decom position and 
a cco r d in g ly  may be used to  good advantage on sandy s o i l s  or in  regions  
of h igh  r a in fa l l  where inorgan ic f e r t i l i z e r s  are leached r a p id ly .

Grass S p ecies

The w ide range of c l im a tic  con d itio n s p r e v a ilin g  in  Texas made i t  
n ecessa ry  to  g iv e  c lo s e  a t te n t io n  to  r a i n f a l l ,  temperature and other  
c lim a tic  fa c to r s  in  s e le c t in g  the r ig h t  grass fo r  a g iven  s i t e .

The m ost id ea l grass for landing f ie ld s  in  Texas a t  p resen t is  
Bermuda« This tu r f-fo rm in g  grass is  adapted westward w ith ou t ir r ig a ­
t io n  to  approxim ately  the 100th m erid ian .

West of the Bermuda t e r r it o r y  and overlapping i t  f o r  many m iles  
East is  a n a t iv e  grass t e r r it o r y  which w i l l  su sta in  the growth of 
B u ffa lo , Blue Grama and o th er n a t iv e  grass sp e c ie s  under considerab le  
a irp la n e  t r a f f ic «  The w estern  lim its  fo r  a ir p o r t  u se  of th ese  n a t iv e  
grasses are hard to  d e f in e  due to  v a r ia tio n s  in  c l im a te , e le v a tio n  and 
s o i l s ,  but e s ta b lish e d  stands are  known to  su rv iv e  t r a f f i c  as fa r  w est 
as Lubbock and A m a rillo , Texas.

In g e n e r a l, unpaved a ir p o r t  s i t e s  w ith in  th e  n a tiv e  grass t e r r i ­
to r y  must be s e le c te d  p r im a rily  for  th e  cover o f n a tiv e  grass a lrea d y  
on the s i t e  and req u ir in g  a minimum of le v e l in g  or grad in g , inasmuch as 
two or more years are  u su a lly  required fo r  estab lish m en t o f a dense 
stand of n a tiv e  g r a s s e s . A dense cover of Bermuda g r a s s , however, can 
be e s ta b lish e d  w ith in  a period  of from th r e e  t o  s i x  monihs , depending  
upon r a i n f a l l ,  s o i l  con d ition s and maintenance subsequent to  p la n tin g  
o p e r a tio n s•

N ative  g ra sses  are e s ta b lis h e d  p r in c ip a lly  by se e d in g , whereas 
Bermuda grass may be e s ta b lish e d  e ith e r  by seed ing  or by v e g e ta t iv e  
means such  as sp rigg in g«  The la t t e r  method is  the more f e a s ib le  in  
th e  co ld er  and d r ie r  se c t io n s  of th e  Bermuda grass t e r r ito r y  due to  
th e  f a c t  th a t  such p la n tin g s are  le ss  l i k e ly  to w in t e r - k i l l  and w i l l  
w ithstand  more drouth during th e  i n i t i a l  s ta g e s  o f i t s  establishm ent«

Much time could be spent a t  t h i s  p o in t in  d isc u ss io n  o f p la n tin g  
m ethods, p a r t ic u la r ly  sp rigg in g«  however, s u f f i c e  i t  to  s a y  th a t  
methods have been improved and s a t is f a c t o r y  sp r ig g in g  machines d e v e l­
oped, th e  net r e s u lt  o f which has been a c o s t  decrease of from $150 
per acre or more during 1942 to  an average c o s t  of $32 .50  per acre in  
1943, *44, and r4 5 .



Costs of Turfing

A few  average f ig u r e s  have been assem bled from co n stru ctio n  c o s t  
records to  p resen t some idea of -the r e la t iv e  co sts  in v o lv ed . Before  
going in to  th e s e  co st  com parisons, i t  might be w e ll to  c l a r i f y  one 
p o in t . These comparisons are in  no way a r e f l e c t io n  of one method 
a g a in s t  an o th er . They are sim ply  statem ents of fa c t  and as such should  
’be judged on th e ir  own m e r it . In o ther w ords, tu r f in g  operations on 
a ir p o r ts  should be considered  s t r i c t l y  as en g in eerin g  w ith  v e g e ta t iv e  
m a ter ia ls  and should  be evaluated  as su ch .

Most o f th e  Army a ir f i e ld s  in  Texas req u ir in g  a l l - o v e r  landing  
f a c i l i t i e s  were sp rigged  w ith  Bermuda g r a ss . The average t o t a l  c o s t  of 
th is  o p era tion  in c lu d in g  t i l l a g e  and f e r t i l i z i n g  was approxim ately  $50 
per acre  or about one cent per square yard . Bermuda grass s e e d in g s ,  
in c lu d in g  t i l l a g e ,  seed  and f e r t i l i z e r ,  c o s t  about $25 per acre or one- 
h a lf  o f a cent per square yard .

I r r ig a t io n

In order to  e s ta b l is h  and m aintain  grass fo r  in te n s iv e  use under 
a r id  and sem i-a r id  c o n d it io n s , i t  is n ecessa ry  to  supplem ent r a in f a l l  
w ith  ir r ig a t io n .  O bservations made during the p a st s e v e r a l years have 
le d  to  th e  co n c lu s io n  th a t a minimum o f t h ir t y  inches o f w ater per year 
i s  requ ired  to  produce an adequate Bermuda grass cover to  co n tro l dust 
under in te n s iv e  t r a f f i c .

I r r ig a t io n  has been s u c c e s s f u l ly  u t i l i z e d  on many Army a i r f i e ld s  in  
the sem i-a r id  Southw est to  e s ta b l is h  and m aintain  Bermuda grass co v er .

Once i t  has been determ ined th a t  s u f f i c i e n t  w ater su pp ly  can be 
developed to  supplement annual r a in f a l l  to  in su re a minimum of ih ir t y  
inches of m oisture per y e a r , th e  c o s t  o f  the system  can b e  determ ined. 
Sources o f water su pp ly  include deep w e lls  (750 to  800 f e e t  in  d ep th ), 
ir r ig a t io n  canals , sewage e f f lu e n t  and nearby stream s or la k e s . I r r i ­
g a tio n  i s  accom plished by sp r in k lin g , s in c e  dykes u t i l i z e d  fo r  f lo o d  
ir r ig a t io n  would n a tu r a lly  render the f i e l d  unusable by p la n e s0 The 
main supply l in e s  are b u r ied . The number req u ired  depends upon the  
s iz e  o f th e  f i e l d ,  f o r  exam ple, a s in g le  l in e  is  adequate fo r  a f i e l d  
up to  th ree  hundred f i f t y  a c r e s . On a f i e l d  o f  t h is  s i z e ,  the buried  
supp ly  l in e  is p laced through th e  cen ter  o f th e  f i e l d .  V alve boxes are  
placed  a lon g  th e  main supp ly  l in e  as requ ired  fo r  con n ection  of p ort­
ab le supp ly  l i n e s .  Above-ground 3econdard p ortab le  supp ly  lin e s  take 
w ater to  p ortab le  s p r in k le r  l i n e s .  The d iam eter o f  burried  supp ly  
mains i s  u s u a l ly  e ig h t  to  te n  in c h e s , depending upon the s i z e  o f the 
f ie ld ?  p ortab le su p p ly  l i n e s ,  s i x  in ch es; and sp r in k le r  l i n e s ,  four  
in c h e s . A l l  above-ground p ipe is  ga lvan ized  lig h tw e ig h t , s e c t io n s  
being from s ix te e n  to  tw en ty  f e e t  lo n g . (A 2 0 -fo o t  len g th  of 4 -in ch  
pipe w eighs f o r t y  pounds and can be e a s i l y  removed by one man).
S ec tio n s  of p ortab le  p ip e a re  jo in ed  to g e th e r  By quick  cou p lin g  d e v ic e s ,  
req u ir in g  no wrenches or o ther to o ls  fo r  jo in in g  or d is jo in in g .  This 
type o f  con n ection  perm its rapid movement of l in e s  when w a ter in g  in  a 
given  area is  com pleted .



Cost o f  th e  a i r f i e l d  ir r ig a t io n  system  n a tu r a lly  depends upon s iz e  
o f th e  f i e l d ,  source o f w ater supply and r e la te d  f a c t o r s .  The fo llo w in g  
are a c tu a l c o s ts  o f ir r ig a t io n  system s on th ree  sep ara te  f i e l d s .  In 
each c a s e , the system  was designed to  apply one inch of w ater over the  
e n t ir e  f i e l d  in  a minimum o f ten  d ays.

F ie ld  No, 1 ,
(1 )  Acreage ir r ig a te d  — 690
(2 ) Source of w ater  — ir r ig a t io n  canal ad jacen t to  f i e l d .
(3 )  T otal c o s t  of ir r ig a t io n  system  — 1 3 9 ,3 3 4 .0 0 .
(4 )  T ota l co st  per acre of ir r ig a t io n  system  — # 5 7 .0 0 .

F ie ld  No. 2 ,
(1 )  A creage ir r ig a te d  — 575
(2 ) Source o f w ater  — w e l l s .
(3 )  T ota l c o s t  of ir r ig a t io n  system  — # 5 2 ,1 0 3 .0 0 .
(4 )  T ota l c o s t  per acre  of ir r ig a t io n  system  — # 9 0 ,4 3 .

F ie ld  No. 3 ,
(1 )  A creage ir r ig a te d  — 295.
(2 )  Source of w ater - -  w e lls  (th r e e  750 to  800 f e e t  deep)«,
(3 )  T ota l c o s t  o f  ir r ig a t io n  system  — | 6 3 9393o06.
(4 )  T otal c o s t  per a cre  of ir r ig a t io n  system  - -  $21 1 .5 0 .

The average c o s t  o f in s t a l l i n g  ir r ig x t io n  system s on the above 
l i s t e d  f i e l d s  was $99*25 per a c r e ,  and the c o s t  o f p la n tin g  Bermuda 
grass s p r ig s ,  o v ersee d in g , f e r t i l i z i n g  and w atering  o f  grass u n t i l  
e s ta b lish e d  was averaged approxim ately  $65*00 per acre  o r , in  other  
w ords, $165 .00  per acre through th e  estab lish m en t phase* One hundred 
s ix t y - f iv e  d o lla r s  per a cre  is  a l o t  o f money to  spend growing grass;  
in  f a c t ,  i t  is  a lm ost th ree  and o n e -h a lf cents per square yeard —
.034 to  be e x a c t . But is  th ere  a le s s  expensive method o f  co n tro l of 
dust on in te n s iv e  use areas under low r a in f a l l  co n d itio n s?  I t  has c o s t  
as much as $500.00 per a cre  fo r  o i l  dust p a l l i a t iv e  which i s  temporary 
and not s a t i s f a c t o r y  fo r  in te n s iv e  plane t r a f f i c .

Designed ca p a c ity  of ir r ig a t io n  system s v a r ie s  w ith  the s i z e  of 
the f i e l d .  For a 600 -acre f i e l d  the d es ig n  is  fo r  approxim ately  one 
thousand g a llo n s  of w ater per m inute, which perm its app lying an acre  
inch (approxim ately  28 ,000  g a llo n s )  in  tw en ty -e ig h t minutes a c tu a l 
w atering  tim e . At th is  r a te ,  th e  e n t ir e  600 acres can be w atered in  
approxim ately 300 hours.

The len g th  o f sp r in k le r  l in e  or l i n e s ,  number and sp acin g  of 
sp r in k lers  and c a p a c ity  are co n tin g en t upon s i z e  o f sp r in k lers  and 
p ressure a t  the sp r in k ler  head. In g e n e r a l, sp r in k lers  are spaced  
fo r t y  f e e t  a p a r t , and a minimum p ressu re  of approxim ately  t h ir t y  
pounds a t  the sp r in k le r  is  required to  insure uniform  coverage o f a l l  
areas •

Sequence o f ir r ig a t io n  is  arranged in  such a manner th a t  n ot more 
than o n e-fou rth  of th e  f i e l d  a t  a tim e is  c lo se d  to  o p era tio n s . F ie ld s  
are  u s u a lly  d iv id ed  in to  four equal q u a rters . This leaves a large ?,Ln 
shaped area a v a ila b le  f o r  use a t  a l l  t im e s , th ereb y  in te r fe r in g  only  
s l i g h t l y  w ith  f ly in g  o p era tio n s .



From th ree  to  s i x  men are required  to  operate an average s iz e  
ir r ig a t io n  system# Movement of p ortab le  supp ly  and sp r in k le r  lin e s  i s  
the b ig  lab or item# Cost records fo r  a f i e l d  having a th o u sa n d -g a llo n -' 
per-m inute system  on an a llo v e r  grassed  f i e l d  show an operating  c o s t # 
in c lu d in g  la b o r , f u e l ,  c o s t  of w ater and su p e r v is io n , of $2 ,454 per 
acre inch  of w ater a p p lied  or $24 .54  per a cre  per year to  apply  ten  
inches o f  w a ter . At another f i e l d  w ith  a 625 -ga llon s-p er-m in u te  system , 
th e  c o s t  per a c r e  inch was $ 5 ,0 4 . T otal maintenance c o s t ,  in clu d in g  
ir r ig a t io n ,  mowing and m iscellan eou s work, on s t i l l  another ir r ig a te d  
f i e l d  c o n s is t in g  of 295 acres was $27.61 per a cre  per y ea r . This f i e l d  
has had an average of 650 landings per day, i s  a b s o lu te ly  fr e e  of dust 
and grass has not been damaged.

S tu d ies  have been made of use in t e n s ity  o f  paved runway f ie ld s  as 
compared w ith  a l l - o v e r  ir r ig a te d  f i e l d .  At a p a r t ic u la r  s ta t io n  having  
an ir r ig a te d  a u x il ia r y  f i e l d  c o n s is t in g  of 295 acres and a runway aux­
i l i a r y  f i e l d  w ith  th ree  s e t s  o f paved dual runways 150 by 3 ,000  f e e t  
plus con n ectin g  taxiw ays , the average number o f  landings has been th e  
same; nam ely, 650 per day. Maintenance c o s t  on th e ir r ig a te d  f i e l d  fo r  
a year was approxim ately  e ig h t  thousand d o l la r s ,  w h ile  on the paved 
runway f i e l d  i t  was s l i g h t l y  le s s  than  tw en ty-n in e  thousand d o lla r s ,  
in c lu d in g  r e s e a l in g  and r e su r fa c in g .

Ir r ig a te d  Bermuda grass has been s u c c e s s fu l ly  used on d r i l l  f i e ld s  
and a t h le t i c  a r e a s . Under such c o n d it io n s , i t  i s  u su a lly  p o s s ib le  to  
connect sp r in k le r  lin e s  to  e x is t in g  w ater mains in  the cantonment 
a r e a . The c o s t  o f  provid ing  a portab le ir r ig a t io n  system  on one sp e­
c i f i c  area c o n s is t in g  of te n  acres was $112.13 per a c r e .  The area  
in vo lved  c o n s is te d  of a combined o f f ic e r s  and cadet re c r e a tio n a l area 
and was u t i l i z e d  in t e n s iv e ly  every  day except Sunday by a t o t a l  of one 
thousand one hundred f i f t y  o f f ic e r s  and c a d e ts . A pproxim ately fo r ty -  
two thousand ga llo n s of w ater  ner a cre  was ap p lied  during each period  
of w ater in g . The time required to  accom plish w aterin g  was approxi­
m ately  e ig h t  hours* I r r ig a t io n  equipment u t i l i z e d  fo r  t h is  area con­
s is t e d  o f 840 lin e a r  f e e t  of fo u r -in c h  p ortab le  su pp ly  m ain, 460 
l in e a r  f e e t  of th r e e - in c h  p ortab le  sp r in k ler  p ip e , 1 fo u r-in ch  hose 
f i t t i n g ,  2 fo u r - in c h , n in e ty -d eg ree  f i t t i n g s ,  1 th ree -in c h  f i t t i n g  and 
12 s p r in k le r s .  S p r in k lers were p laced  fo r ty  f e e t  ap a rt. The t o t a l  
c o s t  of grass e s ta b lish m en t, in c lu d in g  p ortab le  ir r ig a t io n  system , 
f e r t i l i z a t i o n  and grassin g  was $157.13  per a c r e . Total maintenance 
c o s t  over a period of one year was $26 .08  per a c r e . This c o s t  includes  
c o s t  of w ater and i t s  a p p lic a t io n ,  c o s t  of mowing and other m isc e lla n ­
eous maintenance a c t i v i t i e s .

O ilin g  fo r  dust co n tro l under s im ila r  co n d itio n s costs  not le s s  
than $200 ,00  per a c r e  and u su a lly  much more. I t  is  u s u a lly  n ecessary  
to  re o i l  a minimum of tw ice  a year a t  a c o s t  of over $200,00 per acre  
as compared w ith  $25 .00  to  $50 .00  per acre  for maintenance o f ir r ig a te d  
grass .

Can ir r ig a te d ,  grassed  landing f ie ld s  which w i l l  be s a t is fa c to r y  
fo r  heavy a ir c r a f t  be developed in  low r a in fa l l  a rea s?  Maybe, and i f  
s o ,  the c o s t  would be on ly  a fr a c t io n  of th a t  o f pavementf Dry s o i l



w i l l  w ithstand  tremendous lo a d s , and grass w ith  i t s  f iv e  to  ten tons o f  
heavy roo t irass in creases s t a b i l i t y .  P o ss ib ly  some in exp en sive  method 
of ob ta in in g  added s t a b i l i t y  should be in v e s t ig a te d  more thoroughly ,

Conclus ion

In c lo s in g ,  i t  is  probably w e ll to  emphasize th e  fa c t  th a t tu r f  
s p e c ia l i s t s  are  f u l l y  aware o f the lim ita t io n s  of tu r f  fo r  a irp o rts#  
N e v e r th e le ss , a f t e r  a llow ances are made for  a l l  o f i t s  l im it a t io n s ,  
th ere  s t i l l  remain many p o s s i b i l i t i e s  fo r  i t s  e f f e c t iv e  use in  th e  
planning of postwar a ir p o r t  programs.

A t p r e se n t , we a re in  many ways s t i l l  p ion eerin g  in  th is  program 
of a ir p o r t en g in eerin g  w ith  v e g e ta t iv e  m ateria ls#  Such a program 
n e c e s s ita te s  th e  c lo s e s t  of l ia is o n  between th e  agronom ist and the 
engineer# With such a l i a i s o n  in  both research  and c o n s tr u c tio n ,  
however, the c e i l in g  and v i s i b i l i t y  are u n lim ited  f o r  fu tu re  co n stru ct­
ion  o f s e r v ic e a b le ,  in e x p e n s iv e , unpaved, a ll-w e a th e r  a ir p o r ts .



ORGANIZATION OF THE TEXAS TURF ASSOCIATION

The Texas Turf A sso c ia t io n  was organized during the b u siness meet­
ing held  in  con ju n ction  w ith  the Turf Conference a t  Texas A, & M. C ollege  
January 2 1 , 1947« This o rg a n iza tio n  i s  to  be comprised of in d iv id u a ls  
having an a c t iv e  in t e r e s t  in  t u r f ,  a l l  phases of tu r f  b ein g  represented  
in c lu d in g  home law ns, p ark s, a t h le t i c  and r e c r e a tio n a l a r e a s , highway 
shoulders and r o a d s id e s , and a ir p o r ts .  The primary o b je c tiv e s  of th e  
a s s o c ia t io n  a t  p resen t w i l l  be th a t  o f promoting an in t e r e s t  in  the  
e f f e c t iv e  u se  o f  t u r f  and in  se c u r in g  adequate funds fo r  a research  and 
ex ten sio n  program to  be conducted by Texas A, & M, C o lleg e ,

O ffic e r s

Pres id en t Gordon H. Jones
C h ie f, Turfing S e c t io n ,  C iv i l  A eronautics  

A d m in istra tio n , F ort Y/orth, Texas

V ice-P res id en t Howard B. Sprague
D iro cto r  o f  A g r ic u ltu r a l R esearch , Texas 

Research Foundation, D a lla s , Texas

V ice -P res id en t Sam Schneider
P r o fe s s io n a l ,  R iver Oaks Country Club 

Houston, Texas

S ecretary-T reasu rer George Aulbaoh
P r o fe s s io n a l ,  A m arillo Country Club 

A m a rillo , Texas
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