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I n  t h i s  r e p o r t  we a r e  p r e s e n t i n g  somewhat o f  an ove rv iew  o f  ou r  c u r r e n t  
research  and e x t e n s i o n  a c t i v i t i e s  i n  N o r t h  C a r o l i n a .  Many rep resen t  our 
concerns on wh ich  we a r e  p l a c i n g  emphasis. 

For a number o f  y e a r s  o u r  n o - t i l l a g e  acreage v a r i e d  from 8 t o  10% o f  t h e  
corn ,  soybean, and g r a i n  sorghum acreages.  However, most o f  t he  soybeans 
were n o - t i l l  doub le  cropped a f t e r  sma l l  g r a i n  h a r v e s t .  I n  t h e  l a s t  t h r e e  
years  we have w i t n e s s e d  an inc reased i n t e r e s t  i n  n o - t i l l a g e  and o t h e r  
reduced t i l l a g e  systems. T h i s  has been i n f l u e n c e d ,  i n  p a r t ,  by i n c r e a s i n g  
c o s t s  o f  f u e l ,  l a b o r  and equipment and by imp lementa t ion  o f  t h e  Water 
Q u a l i t y  Ac t .  

We have c o n t i n u e d  t o  p l a c e  emphasis on n o - t i l l a g e  i n  o u r  c o r n ,  soybean, 
s o i l s ,  and weed management e x t e n s i o n  programs. T h i s  p a s t  year  we conducted 
s i x  t r a i n i n g  sess ions  th roughout  No r th  C a r o l i n a  i n  c o o p e r a t i o n  w i t h  S o i l  
Conserva t ion  pe rsonne l .  These sess ions  were aimed a t  growers,  chemical  
and equipment d e a l e r s ,  SCS personnel  and a g r i c u l t u r a l  e x t e n s i o n  agents .  

Th is  r e p o r t  i s  d i v i d e d  acco rd ing  t o  o u r  v a r i e d  i n t e r e s t s :  Corn Ex tens ion  
Program, S o i l s  E x t e n s i o n  Program, Weed Science Research, and Weed Science 
Ex tens ion .  

Corn Ex tens ion  Program 

The emphasis on n o - t i l l a g e  c o r n  i n  ou r  c o r n  e x t e n s i o n  program i n  N o r t h  
C a r o l i n a  has expanded i n  t he  l a s t  t h r e e  yea rs .  We a r e  a t t e m p t i n g  t o  d e t e r -
mine why t h e r e  has n o t  been more acceptance o f  n o - t i l l  c o r n  p r o d u c t i o n .  
Our approach has been t o  conduct on- farm t e s t s  comparing conven t i ona l  
t i l l a g e  w i t h  n o - t i l l a g e  t o  demonstrate t o  fa rmers  these p r a c t i c e s  s i d e  by 
s i d e  and a t  t h e  same t i m e  c o l l e c t  i n f o r m a t i o n  on these t w o  t i l l a g e  systems. 
I t  a l s o  g i v e s  us  a chance t o  l e a r n  what a r e  some o f  t h e  problems f a c i n g  
t h e  fa rmer .  Our n o - t i l l a g e  p l a n t i n g s  have been i n t o  a r y e  cover  c rop .  

The r e s u l t s  f rom t e s t s  conducted on Piedmont c l a y  s o i l s  have been q u i t e  
s t r o n g l y  i n  f a v o r  o f  n o - t i l l  p l a n t i n g  c o r n  i n t o  r ye .  However, i n  t h e  
sandy Coasta l  P l a i n  l o c a t i o n s  o u r  r e s u l t s  have been mixed. 

Table 1 :  Corn Y i e l d s  (Bu/A)  i n  Piedmont T i l l a g e  Tes ts  
COUNTY 

T i l l a g e  Method Caswel Stokes Granvi  i f o r d  

Convent ional  71 141  58 96 
N o - t i l l  i n t o  Rye 94 155 68 99 

W .  M .  Lewis,  P r o f e s s o r  o f  Crop Science, A .  D. Worsham, P ro fesso r  o f  Crop 
Science, George C .  Naderman, A s s i s t a n t  P ro fesso r  o f  Soi l  Science Ex tens ion ,  
Eugene G .  K renzer ,  A s s i s t a n t  P ro fesso r  o f  Crop Science Ex tens ion ,  N o r t h  
Ca ro l i na  S t a t e  U n i v e r s i t y ,  Ra le igh ,  No r th  C a r o l i n a ,  27650. 
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Table  2 :  Corn Y i e l d s  (Bu/A) i n  Sandy Coasta l  	P l a i n  S o i l s  T i l l a g e  Tests  
COUNTY 

T i l l a g e  Method Johns ton  son Robeson Chowan Northampton 


Convent iona l  109 1 08 I53  1 

N o - t i l l  i n t o  Rye 1 , 

We f e e l  t h a t  t h e  e f f e c t  o f  t h e  r y e  mulch on mo is tu re  i n f i l t r a t i o n  r a t e  i s  
t h e  m o s t  i m p o r t a n t  f a c t o r  c o n t r i b u t i n g  to  increased y e i l d s  i n  t h e  Piedmont 
l o c a t i o n s .  Though t h e r e  i s  some n o - t i l l a g e  c o r n  i n  the  Piedmont, johnsongrass  
i s  a major  l i m i t i n g  f a c t o r  toward expansion o f  n o - t i l l a g e  p r o d u c t i o n  i n  t h i s  
area.  

I n  t h e  sandy s o i l s  we have become concerned t h a t  even though n i t r o g e n  has 
been a p p l i e d  i n  s p l i t  a p p l i c a t i o n s  (a sma l l  amount a t  p l a n t i n g  p l u s  t h e  
remainder 4 t o  6 weeks l a t e r ) ,  l a c k  o f  n i t r o g e n  may be l i m i t i n g  y i e l d s  where 
co rn  has been n o - t i l l  p l a n t e d  i n t o  a r y e  cover  c rop caus ing  some o f  t h e  y i e l d  
r e d u c t i o n s  no ted  i n  Tab le  2 .  We b e l i e v e  seve ra l  t h i n g s  c o u l d  cause t h i s :  
1 )  more n i t r o g e n  may be l e a c h i n g  i n  t h e  n o - t i l l a g e  p l o t s ;  2 )  more d e n i t r i f i 
c a t i o n  or 3) the n i t r o g e n  may become t i e d  up i n  the  r y e  res idue .  

I n  1980 we a r e  c o n t i n u i n g  these s t u d i e s  b u t  have expanded them t o  l ook  more 
c l o s e l y  a t  n ig rogen  r a t e s  i n  conven t i ona l  versus n o - t i l l  p l a n t i n g  i n t o  soy-
bean res idue ,  r y e ,  o r  ve tch .  We would l i k e  t o  l e a r n  more about  o u r  thoughts  
on t h e  f a t e  o f  a p p l i e d  n i t r o g e n  i n  t h e  r y e  res idue  p l o t s .  We a l s o  want t o  
e v a l u a t e  t h e  use fu lness  o f  ve tch  as a cover  c r o p  and source o f  n i t r o g e n  
e s p e c i a l l y  when overseeded i n  soybeans. W i l l  t h i s  be an economica l l y  a t t r a c t 
i v e  p r a c t i c e ?  

S o i l s  Ex tens ion  Program 

I n  ou r  S o i l s  Ex tens ion  Program, we have eva lua ted  va r i ous  t i l l a g e  methods 
f o r  c o r n  and soybeans i n  on- farm t e s t s  s i n c e  1977. Al though t h e  program has 
emphasized the  comparison o f  in- row s u b s o i l i n g ,  c h i s e l  p low ing  and conven
t i o n a l  t i l l a g e ,  t h e  f o l l o w i n g  n o - t i l l a g e  t rea tments  have been i n c l u d e d :  
1 )  N o - t i l l a g e  p l a n t e d  co rn  i n t o  r e s i d u e  o f  in- row subso i l ed  soybean c r o p  as 
compared w i t h  repeated s u b s o i l i n g  and conven t i ona l  t i l l a g e .  T h i s  was i n t e n 
ded t o  e v a l u a t e  t h e  p o s s i b l e  c a r r y o v e r  e f f e c t  o f  s u b s o i l i n g ,  2)  Same as 
above w i t h  soybeans p l a n t e d  i n t o  c o r n  res idue ,  and 3 )  N o - t i l l a g e  c o r n  i n t o  
c o n v e n t i o n a l l y  seeded smal l  g r a i n  r e s i d u e  ( r y e ,  wheat or o a t s ) .  

I n  October,  1979 we reviewed c o s t s  o f  t h e  v a r i o u s  t i l l a g e  methods i n  a 300-
ac re  o p e r a t i o n .  Th i s  i n d i c a t e d  a $ 7 / A  c o s t  sav ings  f o r  n o - t i l l a g e  c o r n  i n t o  
soybean r e s i d u e  compared w i t h  c h i s e l  p l o w i n g  and d i s c i n g .  However, t h e  c o s t  
o f  e s t a b l i s h i n g  a r y e  res idue  c r o p  f o r  n o - t i l l a g e  corn  made t h i s  system 
more expens ive  than c h i s e l i n g  and d i s c i n g .  Th i s  emphasizes t h e  importance 
o f  d e t e r m i n i n g  t h e  y i e l d  and c o n s e r v a t i o n  b e n e f i t s  o f  these two n o - t i l l a g e  
methods and s p e c i a l  management c o n s i d e r a t i o n s  o f  them, including n i t r o g e n  
requ i rement ,  weed, nematode and d i sease  management. This comparison i s  
i nc luded  i n  seve ra l  l o c a t i o n s  i n  ou r  1980 program. 
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Weed Science Research 

We have evaluated and he lped  o b t a i n  r e g i s t r a t i o n  for  a l l  the  h e r b i c i d e s  
c u r r e n t l y  l a b e l l e d  f o r  use i n  t h e  n o - t i l l a g e  c rop  p r o d u c t i o n .  The o n l y  
h e r b i c i d e s  showing any promise for v e g e t a t i o n  k i l l ,  o t h e r  than paraquat  o r  
g l yphosa te ,  i s  a combinat ion  o f  a c i f l u o r f e n  and d i c l o f o p  i n  soybeans. 

Over t h e  years ,  g l yphosa te  t rea tments  have produced h i g h e r  y i e l d s  o f  no-
t i l l  c o r n  and soybean compared t o  paraquat .  B e t t e r  l a t e  grass  c o n t r o l  from 
g l yphosa te  was found n o t  t o  be e n t i r e l y  r e s p o n s i b l e  fo r  increased y i e l d s ,  
t h e r e f o r e  a growth r e g u l a t o r  a f f e c t  was suspected.  Growth-chamber and 
greenhouse s t u d i e s  showed t h a t  g lyphosate  was exuded from t h e  r o o t s  o f  
t r e a t e d  p l a n t s  (such as a cove r  c rop )  and c o u l d  cause s t i m u l a t o r y  or  i n h i b 
i t o r y  e f f e c t s  on a d j a c e n t  p l a n t s  i n  t h e  s o i l ,  depending on t h e  concent ra
t i o n s  o f  g lyphosate  a p p l i e d  t o  t h e  t r e a t e d  p l a n t s .  I n  f i e l d  exper iments 
t h e  increased y i e l d s  o f  g l yphosa te  t r e a t e d  p l o t s  made g l yphosa te  more 
economical t o  use than  paraquat  where green cover was p resen t  a t  p l a n t i n g .  

Severa l  successions o f  weed complexes have been noted i n  con t i nuous  no-
t i l l  p l o t s  i n  a h i g h  o r g a n i c  s o i l  b u t  no predominant spec ies .  Corn y i e l d  
i n  con t i nuous  n o - t i l l  p l o t s  has decreased by about  20% over  a f o u r - y e a r  
p e r  iod . 
Our f i r s t  a t t emp t  i n  I 978  t o  grow n o - t i l l  f l u e - c u r e d  tobacco was n o t  too 
s u c c e s s f u l .  N o - t i l l  tobacco i n  1979, p l a n t e d  i n t o  a good s tand o f  r y e  on 
r i d g e d  rows, y i e l d e d  t h e  same as conven t i ona l  p l a n t e d  tobacco. The grade 
index,  a measure o f  q u a l i t y ,  was much h i g h e r  fo r  t h e  n o - t i l l  tobacco as 
compared t o  conven t i ona l ,  e s p e c i a l l y  for  the  e a r l i e r  p r i m i n g s .  Weed c o n t r o l ,  
except  f o r  nutsedge, was s a t i s f a c t o r y  w i t h  paraquat  o r  g l yphosa te  a p p l i e d  
p r i o r  t o  t r a n s p l a n t i n g  and diphenamid o r  napropamide a p p l i e d  o v e r - t o p  a f t e r  
t r a n s p l a n t i n g .  T h i s  method o f f e r s  t h e  p o t e n t i a l  fo r  s o i l  e r o s i o n  c o n t r o l ,  
m o i s t u r e  conse rva t i on ,  l e s s  sand damage t o  smal l  seed l i ngs  and less  sand 
on t h e  tobacco leaves.  Work i n  1980 has expanded t o  f o u r  l o c a t i o n s .  

I n  p r e l i m i n a r y  s t u d i e s  i n  1979, corn  stands and y i e l d s  and s o i l  i n s e c t s  
were c o r r e l a t e d  w i t h  t ime  o f  k i l l i n g  the  smal l  g r a i n  cover c r o p .  Corn 
y i e l d e d  107 Bu/A when t h e  smal l  g r a i n  cover c rop  was k i l l e d  5 weeks b e f o r e  
p l a n t i n g  compared t o  61 Bu/A when t h e  cover c r o p  was k i l l e d  a t  p l a n t i n g .  
Wireworm damage a t  p l a n t i n g  was f i v e  t imes h i g h e r  a t  one l o c a t i o n ,  b u t  f o u r  
t imes l e s s  a t  t h e  o t h e r  l o c a t i o n  when the  cover was k i l l e d  e a r l y  compared 
to a t  p l a n t i n g .  There appeared to  be no a p p r e c i a b l e  d i f f e r e n c e  i n  f o l i a r  
i n s e c t  feeders  among t rea tmen ts .  S tud ies  w i l l  be con t i nued  for a t  l e a s t  
two more years  b e f o r e  d e f i n i t e  conc lus ions  can be drawn on t h e  i n f l u e n c e  of 
these f a c t o r s  on n o - t i l l  co rn .  

Weed Science Ex tens ion  

Our p r i m a r y  o b j e c t i v e  th rough our on- farm t e s t i n g  program has been to  
demonstrate h e r b i c i d e  programs for  n o - t i l l a g e  co rn  and soybeans. We have 
a l s o  found g r e a t e r  co rn  and soybean y i e l d s  where g lyphosate  was used t o  
c o n t r o l  t h e  smal l  g r a i n  cove r  c rop  r a t h e r  than paraquat .  The use o f  o r y z a l i n  
i n  s t a n d i n g  wheat o r  b a r l e y  f o r  n o - t i l l  doublecropped soybeans has been a 
success fu l  p r a c t i c e  p r o v i d i n g  l i n u r o n  or m e t r i b u z i n  i s  a l s o  a p p l i e d  a t  p l a n t 
i n g .  We have i n i t i a t e d  t h r e e  t e s t s  t h i s  year t o  e v a l u a t e  johnsongrass c o n t r o l  
programs i n  conven t i ona l  v s  n o - t i l l a g e  p l a n t e d  corn .  Glyphosate was a p p l i e d  
i n  t h e  f a l l  to  c e r t a i n  p l o t s  and g lyphosate  a p p l i e d  i n  row  w i c k  a p p l i c a t o r s  
w i l l  be used d u r i n g  the  growing season. 




