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INTRODUCTION 

Sod plant ing of corn has developed i n t o  a widespread p r a c t i c e  i n  Kentucky and 
many o the r  states i n  t h e  pas t  10 years.  Sod seeding of s m a l l  seeded legumes 
i s  a much o lde r  p r a c t i c e  with repor t s  i n  t h e  l i t e r a t u r e  as e a r l y  as 1910 of 
seedings made i n  1879 a t  Cornell  Univers i ty ,  I n  f a c t ,  broadcast seeding 
of clover on snow o r  frozen s o i l  i n  late winter  has been a widely used farm 
p r a c t i c e  i n  Kentucky f o r  probably over 100 years. Although t h i s  method of 
seeding has been most common i n  s tands  of small g ra ins  seeded t h e  previous 
f a l l ,  many farmers a l s o  broadcast clover seed on the  su r face  of f i e l d s  
containing perennia l  cool-season grasses.  H i s t o r i c a l l y  s o m e  a l f a l f a  seedings 
w e r e  made i n t o  s m a l l  g ra in  s tands ,  but  very l i t t l e  has been seeded broadcast 
i n t o  perennia l  cool-season grasses.  

P r i o r  t o  t h e  e a r l y  1950's research w a s  very l imi ted  on no- t i l l age  o r  minimum 
t i l l a g e  methods of seeding any forage species.  Consequently, most farmers 
f e l t  i t  w a s  necessary t o  plow and prepare a f i n e  seedbed i f  s tands  w e r e  t o  
be obtained. Since much of t h e  forage acreage i n  t h e  eas te rn  United S t a t e s  
i s  q u i t e  suscep t ib le  t o  eros ion,  plowing and preparing seedbeds resu l t ed  not  
only i n  considerable expenditure of t i m e  and money but  a l s o  unacceptable 
s o i l  losses .  

Considerable research e f f o r t s  over t h e  pas t  30 years  have been devoted t o  
establishment o r  re-establishment of des i rab le  forage species  wi th  minimum 
disturbance of vegeta t ive  cover and s o i l .  Today I want t o  s ta te  some 
ecological  p r i n c i p l e s  which must be s a t i s f i e d  i f  any sod seeding is t o  be 
successful .  Next, I w i l l  d iscuss  some research r e s u l t s  and repor t  some 
observations and experiences which i l l u s t r a t e  how these  p r inc ip les  may be 
satisf i ed  . 

STATEMENT OF ECOLOGICAL PRINCIPLES 

Some ecological  p r i n c i p l e s  must, of necess i ty ,  be considered i f  any n o- t i l l  
forage seeding i s  t o  be successful .  These are: (1) the  ex i s t ing  vegeta t ion 
must be control led;  (2) lime and f e r t i l i z e r  must be applied t o  s a t i s f y  needs 
of the  species  t o  be seeded; (3) seed must be covered; and ( 4 )  pes t s  must 
be control led .  

CONTROL OF EXISTING VEGETATION 

No- t i l l ing  small  seeded species  i n t o  heavy l ayers  of tha tch  o r  i n t o  t a l l  
vegeta t ion i s  i n v i t i n g  f a i l u r e .  Control o r  removal of the  tha tch  must be 
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accomplished t o  avoid damping off  d iseases  and t o  remove hiding places f o r  

i n s e c t s  and s lugs  which w i l l  a t t a c k  t h e  new seedlings.  Burning may be acceptable 

i n  some areas and unacceptable i n  o ther  areas, but  i t  works. T a l l  vegeta t ion 

w i l l  provide excessive shade f o r  some types of seedl ings ,  but  may be more 

acceptable f o r  o thers .  I n  our experiences, w e  would rank species  such a s  

crownvetch and bi rdsfoot  t r e f o i l  as extremely suscep t ib le  to e a r l y  seedl ing 

competition and red clover and white clover least suscept ib le  t o  shading with 

a l f a l f a  intermediate between these  species .  


It is highly des i rab le  to have a pas ture  o r  g rass  f i e l d  c lose ly  grazed before 

making n o- t i l l  seedings. This is d i f f i c u l t  t o  do i f  the re  are no fences o r  

i f  t h e  f i e l d s  are located some dis tances  from the  catt le.  It i s  a l s o  

d i f f i c u l t  t o  achieve c lose  grazing by l a c t a t i n g  da i ry  cows without l imi t ing  

milk production, e spec ia l ly  i n  l a te  summer f o r  autumn or  e a r l y  f a l l  seedings. 

In  cases where c lose  grazing a f t e r  seeding cannot be achieved o r  where the  

vegeta t ive  regrowth cannot be control led  by mowing, chemicals such as 

Paraquat o r  Roundup may be used p r i o r  t o  seeding t o  reduce t h e  competition of 

e x i s t i n g  vegeta t ion f o r  new seedl ings .  Ohio S t a t e  University recommends a 

spraying with 2,4-D t o  con t ro l  broadleaved species  followed by a wait ing 

period and Paraquat spraying t o  con t ro l  the  grass  growth p r i o r  t o  seeding 

s m a l l  seeded legumes. Tennessee has recommended s t r i p  spraying with Paraquat 

p r i o r  t o  seeding simply by r o t a t i n g  nozzles on t h e  spray boom t o  g e t  the  

desi red  coverage. Many Kentucky farmers have successful ly  used th is  method 

t o  e s t a b l i s h  legumes i n  grass  when seeding was done i n  la te  winter .  


W e  have been cons i s t en t ly  successful  i n  our experimental p l o t s  i n  es tab l i sh ing  

both red clover and a l f a l f a  i n  e i t h e r  bluegrass o r  fescue by d r i l l i n g  seed 

i n t o  c lose ly  cl ipped sod and mowing t h e  grass  above seedlings of these  species.  

Many farmers i n  Kentucky successful ly  renovate without t i l l a g e  and without 

chemicals by using t h e  grazing animal t o  con t ro l  competition f o r  t h e  

seedl ings .  Generally, w e  f i n d  t h a t  s ince  a l fa l fa  i s  more sensitive t o  seedl ing 

competition, i t  is des i rab le  t o  spray a c lose ly  grazed o r  cl ipped sod with 

Paraquat ( i f  suppression is des i red)  o r  Roundup ( i f  more k i l l  i s  des i red)  

p r i o r  to seeding. It should a l s o  be pointed out  t h a t  most farmers are very 

busy and w i l l  not  observe newly seeded f i e l d s  as frequenly as researchers.  

Therefore more competition may be developed f o r  the  seedlings before it is 

observed and a f t e r  i t  i s  too la te  t o  do anything about i t  without in ju r ing  the  

seedl ings .  I f  t h i s  i s  t h e  case it is probably des i rab le  t o  use chemicals i n  

t h e  control of ex i s t ing  vegetat ion.  Selec t ion of chemicals and combinations 

of grazing and c l ipping should be t a i l o r e d  t o  f i t  the  vegeta t ion t o  be 

control led  and the  species  t o  be seeded. 


We have successful ly  es tabl ished summer annual grasses  i n t o  cool-season g rass  

sods  by d r i l l i n g  with n o- t i l l  d r i l l s  and band spraying Paraquat i n  9" bands 

over the  rows. B e s t  production on these  seedings can be obtained when ni t rogen 

f e r t i l i z e r  is placed i n  bands 4" from t h e  row. However, t h i s  is d i f f i c u l t  t o  
do a t  seeding i f  t h e  d r i l l  has no f e r t i l i z e r  box. It i s  probably impractical 
t o  accomplish anything o the r  than broadcast n i t rogen appl ica t ions  a f t e r  the  
f i r s t  c u t t i n g  o r  grazing of these  species.  
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LIME AND FERTILIZE FOR THE SPECIES TO BE SEEDED 

The most c r i t i c a l  need f o r  l i m e  i s  obviously f o r  species  t h a t  have a higher 
pH requirement such as a l f a l f a .  Seeding a l f a l f a  or  c lovers  i n t o  f i e l d s  with 
a pH of less than 6 .2  can, on some s o i l s  i n  the  e a s t e r n  United S t a t e s ,  
r e s u l t  i n  molybdenum def ic ienc ies  which reduce nodulation and ni t rogen 
f i x a t i o n .  Also, proper liming f a c i l i t a t e s  phosphate a v a i l a b i l i t y  and reduces 
q u a n t i t i e s  of t o x i c  elements such as i r o n ,  manganese and aluminum which are 
i n  t h e  s o i l  so lu t ion .  

It i s  a l s o  c r i t ica l  f o r  legumes seeded i n t o  grasses  t h a t  t h e  phosphorus and 
potassium be brought up t o  t h e  proper l e v e l  f o r  the  legume species t o  be 
seeded. The add i t ion  of n i t rogen f e r t i l i z e r s  when seeding legumes i n t o  grasses  
w i l l  simply s t imula te  grass  growth and r e s u l t  i n  competition f o r  the  legumes 
and n e c e s s i t a t e s  much more c a r e f u l  management t o  con t ro l  the ex i s t ing  g rass  
by e i t h e r  grazing o r  c l ipping o r  chemical con t ro l  p r i o r  t o  seeding. 

With t h e  warm season annuals seeded i n t o  cool-season species ,  w e  learned many 
years  ago t h a t  t h e r e  w a s  excessive competition f o r  both n i t rogen and w a t e r  
i f  corn w a s  n o- t i l l  planted i n t o  cool-season grasses  which w e r e  not  k i l l e d .  
I n  f a c t ,  t h e  f i r s t  research done by Sh i r l ey  P h i l l i p s  on n o- t i l l  corn i n t o  
fescue indicated  t h a t  unless one k i l l e d  more than 70% of the  ex i s t ing  sod, 
t h i s  competition would severe ly  l i m i t  corn y ie lds .  

COVER THE SEED 

W e  have had several graduate s tudents  a t  t h e  Universi ty of Kentucky over the  
years  who have done research involving va r ius  aspects  of n o- t i l l  seedings 
such as seeding rate, seeding t i m e ,  herbic ides ,  f e r t i l i t y ,  and seeding depth. 
In  a l l  of these  experiments the  one th ing which has cons i s t en t ly  increased 
s i z e  of seedl ings  and number of p lan t s  per  100 seed planted,  is covering seed. 
It r e a l l y  doesn' t  matter how t h e  covering i s  accomplished. For example, i n  
the  nor theas tern  United States and a s  f a r  south as f reezing occurs, f r o s t  
heaving w i l l  provide some cover f o r  seed on t h i n  grass  s tands  o r  s tands  of 
s m a l l  g ra in ;  t h a t  is seed put  on top of the  ground w i l l  be covered by t h e  
f r o s t  heaving. A s  t h e  seeding i s  done later i n  the  spr ing,  pas t  t h e  t i m e  
of f reezing,  i t  becomes more c r i t i c a l  t h a t  t h e  seed be a c t u a l l y  placed i n  the  
ground. Also, t h e  a c t u a l  p rec i se  placement of seed at  t h e  des i red  depth is a 
much more e f f i c i e n t  and cons i s t en t  way of ge t t ing  a stand.  I f  w e  simply 
con t ro l  the  grass  by spraying o r  grazing o r  both,  and broadcast seed on top 
of the  ground, w e  can g e t  acceptable s tands  i f  t h e  seeding is  made i n  late 
winter  while f reezing and thawing i s  s t i l l  occurring. I f  w e  use one of the  
n o- t i l l  p l a n t e r s ,  w e  can reduce seeding rates and g e t  equivalent  s tands.  I n  
approximately 25 experiemnts over the  years  with t h e  n o- t i l l  seeding 
equipment, we have found t h a t  the re  i s  never a need f o r  more than 6 pounds 
of red clover seed pe r  a c r e  and probably no need f o r  more than 10 pounds of 
a l f a l f a  seed per a c r e ,  however we s t i l l  use 15 pounds. 

CONTROL PESTS 

This is  a p r i n c i p l e  which must be s a t i s f i e d  w i t h  any type of seeding but  i t  
can be more c r i t i c a l  i n  n o- t i l l  seedings. W e  have l o s t  s tands  of seedl ing 
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plan t s  t o  weeds, army worms, s lugs ,  d iseases ,  and unknown f a c t o r s .  W e  
know t h a t  w e  have a se r ious  problem i n  Kentucky with the  clover roo t  curcul io .  
This i n s e c t  is i n  the  s o i l  and is  espec ia l ly  bad i n  some f i e l d s  where clover 
o r  o the r  legumes have been present  f o r  a long t i m e .  Root and nodule feeding 
of these  i n s e c t s  can do g rea t  damage t o  seedl ing stands.  D a l e  Wolf and h i s  
co-workers i n  Virginia  have found damage t o  legume seedlings from t h e  seed 
corn maggot feeding on the  roo t s .  I n  f a c t ,  w e  were shown an experiment i n  
Virginia  last year where Furadan had improved seedling stands on any area 
which had l i v i n g  cover over the winter .  W e  have known f o r  many years  t h a t  
n o- t i l l  corn planted i n t o  a k i l l e d  sod w i l l  shown much more pes t  damage on 
both roo t s  and tops,  than corn planted on a prepared seedbed. 

I n  some states, 24C l a b e l s  have been approved f o r  Furadan use on n o- t i l l  
forage seedings, however t h i s  is not  the  case i n  Kentucky. Our entomologists 
f e e l  t h a t  the  l a b e l  requirement f o r  incorporat ion of Furadan is  not  s a t i s f i e d  
i n  t h e  n o- t i l l  p lant ing.  Other states i n t e r p r e t  the  l a b e l  t o  be s a t i s f i e d  
i f  a c o u l t e r  is incorporat ing the  Furadan i n  t h e  furrow. 

The Integra ted  P e s t  Management philosophy of applying only those pes t i c ides  
which are needed p roh ib i t s  the  app l i ca t ion  of s o i l  insec t i c ides  unless the re  
is  an economic level of a known i n s e c t  population t o  be control led .  As a 
p r a c t i c a l  matter, i t  i s  d i f f i c u l t  o r  impossible f o r  a farmer t o  a s c e r t a i n  
t h e  s o i l  i n s e c t  population u n t i l  i t  has already decreased o r  eliminated h i s  
s tand.  Our experience with n o- t i l l  corn te l ls  us the re  is more l ike l ihood 
of roo t  i n s e c t  feeding on crops planted by t h e  n o- t i l l  method i n t o  o ld  sods. 

W e  should a l s o  recognize t h a t  t h e  no- t i l lage  method of p lant ing forages can 
be no more un iversa l ly  applied than can n o- t i l l  planting of corn. There 
a r e  simply some s o i l s  and some weed problems i n  which n o- t i l l  p lant ing is 
doomed t o  f a i l u r e .  W e  can circumvent some problems by properly timing 
the p lant ing t o  favor t h e  seeded species .  For example, w e  can obta in  
exce l l en t  s tands  of cool-season grasses  and legumes i n  johnsongrass f i e l d s  
by working on johnsongrass con t ro l  through t h e  summer and doing t h e  new 
seeding i n  autumn. The johnsongrass regrowth then f r o s t s  back and t h e  
cool-season spec ies  continues t o  grow f o r  a period before dormancy is  
induced. The cool-season species  w i l l  then begin growth e a r l y  i n  the  spr ing 
and be ahead of the  johnsongrass a t  the  time i t  begins growth. 

SUMMARY 

Several conclusions appear t o  be j u s t i f i e d  by da ta  and experiences col lec ted  
over the  years .  

1. Forages can be es tabl ished without plowing and preparing a seedbed. 

2. 	 Some reduction i n  the  competitive advantage of ex i s t ing  vegeta t ion i s  
needed t o  insure  development of seedlings.  This can be accomplished by 
c lose  grazing p r i o r  t o  and a f t e r  seeding, use of appropriate herbic ides  
o r  a combination of t h e  two. The value of herbic ide  appears t o  be 
g r e a t e r  i n  dry years .  

3 . Covering the  seed r e s u l t s  not  only i n  better s tands  but  more consis tent  
s tands  than seeding on t h e  s o i l  surface.  
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4 . 	 Use of a once-over renovator which precision places seed in  a furrow 
permits use of seeding rates which are lower than normally used with 
conventional seeding techniques. 

5. 	 Control of pes t s  which either eat or compete wi th  the newly seeded 
crop is imperative i f  successful stands are tobe established and 
maintained. 
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