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Introduction 

In this repor t ,  we summarize ongoing research on no- t i l l age  i n  
Georgia. Several di sc i  pl ines a r e  involved in  researching the many aspects
of no- t i l lage  production. The projec t  l eaders  a r e  ina ica ted  f o r  each 
d i sc ip l ine .  

No- tillage adoption ( J .  E. Dean, USDA-SCS) 

The no- t i l l  acreage f o r  1985 i s  shown i n  Table 1 .  The amount of 
no- t i l l age  remains a small f rac t ion of the  t o t a l  crop production i n  Georgia,
averaging only 4.2%. Conservation t i l l a g e  makes up a much l a r g e r  f rac t ion  
averaging 23% of  the t o t a l .  No- tillage has  ac tua l ly  declined somewhat i n  

Table 1. No-till  acreage i n  Georgia, 1985. 

Total Tot a  
Crop Production No-Till Conservation T i l l  Conservation T i l l  

_-_--_--_---------- acres--------------- o f  t o t a l  

Corn 1,130,552 43,967 328,899 29.1 
Small grain 1,233,573 25,966 355,533 28.8 
Soybean 1,993,698 111,386 528,197 26.5 
Cotton 251,041 700 4,564 1.8 
Sorghum 255,278 26,917 84,561 33.1 
Vegetable Crops 156,654 1,205 7,154 4.5 

124,233 9,601 21,717 17.5 
Total 5,888,599 246,396 1,369,811 23.3 

no- t i l l age ,  r i d g e - t i l l ,  s t r ip- t i l l ,  mulch t i l l  , and any other 
reduced- ti l l  system which leaves a t  l e a s t  30% residue cover. 

u d i n g  permanent pasture.  
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the  las t  2 t o  3 years  as a r e s u l t  of the  depressed farm s i t u a t i o n  arid the  
h i g h  c o s t  of i n p u t s .  Soybean continues t o  be the  number one n o- t i l l  crop i n  
Georgia. Of the t o t a l  soybean ac res ,  about 40% a r e  double-cropped following
small gra ins ,  and of the  double-cropped soybeans, 11%and 36% a r e  no- t i l l  
and conservation t i l l ,  respect ively .  

More row-crop acreage i n  Georgia needs t o  be i n  no- t i l l age  production 
due t o  excessive s o i l  erosion. Continued research and extension e f f o r t s ,  
e spec ia l ly  i n  weed con t ro l ,  should enable the amount of n o- t i l l  production 
t o  increase.  

Soil  erosion research ( G .  W. Langdale, A. W .  Thomas, and W. C.  Mi l ls ,  
USDA-ARS 

The influence of cropping/ t i l lage  systems on s o i l  l o s s  p r o b a b i l i t i e s
from a southern Piedmont landscape was recent ly  computed s t o c h a s t i c a l l y
( F i g .  1 ) .  The model used was weighted w i t h  r a i n f a l l  depth (100 y e a r s ) ,
r a i n f a l l  energy (34 y e a r s ) ,  and observed runoff (12 y e a r s )  from a 6.7 acre  
watershed w i t h  slopes u p  t o  7.0%. This model suggests t h a t  a more than 80% 
probabi l i ty  is  required f o r  s o i l  erosion,  associa ted  w i t h  double-cropped
conservation systems, t o  exceed 0.5 tons/acre/year. A t  the  same probabi l i ty
l e v e l s ,  s o i l  losses  associa ted  w i t h  mono-cropped conventional t i l l a g e  exceed 
50 tons/acre/year. Coul t e r - i n  row ch i se l ing  grain sorghum i n t o  crimson 
clover residues v i r t u a l l y  eliminated soil losses .  Double-cropped
conservation t i l l a g e  systems a l s o  reduced t o t a l  P loss  from 3 . 6  t o  0.09 
lbs/acre/year on the  same watershed, a t  the  expense of increas ing PO4-P by
40%. 

Soil f e r t i l i t y  research (W. L. Hargrove and D. 0. Wilson, UGA)  

Research w i t h  legume cover crops showed t h a t  crimson c lover  continues t o  
be the bes t  adapted species  t o  the  s o i l s  and cl imate of Georgia. Yields of 
n o- t i l l  corn were 180 bu/A following crimson clover w i t h  no f e r t i l i z e r- N on 
a Cedarbluff s i l t  loam s o i l .  Yields of n o- t i l l  grain sorghum were 100 bu/A
following crimson c lover  w i t h  no f e r t i l i z e r - N on a Greenville sandy clay
loan s o i l .  Crimson c lover  replaced a s  much a s  120 l b s  f e r t i l i z e r - N per 
acre .  Since f e r t i l i z e r - N  represents  a s i zeab le  portion of the  f o s s i l  fuel 
energy required fo r  non-leguminous row crop production, this represents  a 
s i g n i f i c a n t  energy savings,  enhancing the  conservation value of a no- t i l lage
production system. 

The e f f e c t s  of legume cover crops on s o i l  f e r t i l i t y  s t a t u s  include: 1 ) 
a lower pH, 2 )  a r ed i s t r ibu t ion  of K+ t o  the s o i l  surface from deeper i n  
the  s o i l  p r o f i l e ,  and 3) a lower C / N  r a t i o  in s o i l  organic matter .  

Results from a study of n u t r i e n t  uptake and y i e l d  o f  corn a s  af fec ted  by
t i l l a g e  showed t h a t  the red i s t r ibu t ion  and concentration of n u t r i e n t s  a t  the 
s o i l  surface was not a disadvantage b u t  appeared t o  be an advantage
espec ia l ly  fo r  P and micronutrient  uptake. Though plant roots  tended t o  be 
concentrated a l so  near the s o i l  surface w i t h  no- t i l l age ,  roo t  a c t i v i t y  was 
g rea te r  outside of  the  row and deeper i n  the  s o i l  p r o f i l e  under no- t i l l age  
management compared t o  conventional t i l l a g e .  
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Soil physical proper t ies  ( D .  E .  Radcliffe,  E .  W. Tollner,  and 
W .  L. hargrove, UGA) 

Results from s tud ies  of t i l l a g e  and residue management p rac t i ces  fo r  
double-cropped soybeans a t  several locat ions  i n  Georgia have shown t h a t  s o i l  
compaction and shal l ow t i1 1age "pans" a r e  ser ious  problems on sandy Ultisol 
w i t h  poorly developed structure. By r e s t r i c t i o n  of root  pro1 i f e r a t i o n ,  
compacted soi 1 1ayers can be detrimental t o  crop y ie l  ds  under no- ti 11age
production. However, i n  long-term (10 y e a r s )  no- t i l lage  p lo t s  on a Cecil 
s o i l ,  crop performance has been maintained or improved i n  yea r s  5 t h r o u g h  10 
even though dense compacted layers a r e  present. I t  i s  hypothesized t h a t  
l a rge  continuous pores through the compacted layers  have been es tabl ished 
and preserved through no- t i l lage  management, t h a t  allowed roo t  p ro l i f e ra t ion
i n t o  the  subsoi l .  This hypothesis will  be the  subject  o f  continuing s tudies .  

Weed control and in ter ference  research ( P .  A. Banks, U G A )  

Soybean y i e l d s  were s i g n i f i c a n t l y  g r e a t e r  when grown under a n o- t i l l ,  
straw-mu1 ched doubl e-cropped system w i t h  wheat compared t o  a conventionally
t i l l e d  double-crop system when both were in fes ted  w i t h  s icklepod (Banks e t  
a l ,  1986). Yields under weed-free condit ions were n o t  d i f f e r e n t .  The yield
di f ferences  where sicklepod was present were a t t r i b u t e d  t o  s o i l -water 
content  d i f ferences  between the two systems; more water was ava i l ab le  d u r i n g  
the  soybean reproductive stage of growth i n  the no- t i l l  system. I t  i s  a lso  
l i k e l y ,  i h a t  under the condit ions of these experiments, the  soybeans were 
b e t t e r  able t o  compete with the sicklepod under the nont i l led  conditions. 
This research demonstrates t h a t  weed in ter ference  s tudies  conducted under 
conventionally t i l l e d  condit ions cannot be used t o  predict  the  e f f e c t s  o f  
weeds on soybeans grown under nont i l led  condit ions.  

Experiments t o  evaluate the influence of a wheat straw mulch on 
so i l- ac t ive  herbicides have been reported f o r  rnetribuzin (Banks and 
Robinson, 1982), oryzalin (Banks and Robinson, 1984), acetochlor ,  a lachlor ,  
and metolachlor (Banks and Robinson, 1986). The chloroacetamide herbicides,  
(acetochlor ,  a l ach lo r ,  and metolachlor) were retained more by the straw than 
the  o ther  herbicides following 0.5 inch of spr inkle  i r r i g a t i o n .  Oryzalin 
was l e a s t  af fec ted  o f  the herbicides studied.  The pers is tence  of oryzalin
i n  the so i l  was a l s o  l e s s  under the straw mulched conditions. The 
pers is tence  of the o ther  herbicides was not af fec ted  by the straw mulch. I n  
the  experiments w i t h  the  chloroacetamide herbicides,  i t  was documented t h a t  
the  herbicide re tent ion by the  wheat straw adversely af fec ted  herbicidal  
a c t i v i t y .  Alachlor was most af fec ted  and acetochlor l e a s t  a f fec ted .  
Metolachlor was more pe rs i s t en t  than the other  two herbicides.  Research i s  
continuing w i t h  o ther  herbicides and a l s o  t o  determine the e f f e c t  of 
straw-burning on herbicide persistence in these doublecropping systems. 

The indeterminate soybean var ie ty  'Duocrop' was show t o  provide an 
advantage in weed control over the determinate v a r i e t i e s  'Wright ' ,  'Ransom',
and 'Hutton' (Giraudo, 1986). Canopy c losure  was more r a p i d  with Duocrop
and the end o f  season weed weights were l e s s  compared t o  the o ther  
v a r i e t i e s .  Research h a s  continued t o  deterimine i f  the  a f f e c t  of soybean
var ie ty  on weed in ter ference  i s  due t o t a l l y  t o  a ' phys ica l '  e f f e c t  or  i f  
a l le lopathy nay play a pa r t .  
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Numerous herbicides and herbicide combinations have been evaluated f o r  
weed control i n  non t i l l ed  soybean c u l t u r e  following small grain harvest.  
Regardless of what s o i l  residual  herbicide i s  used, the  nonselect ive,  f o l i a r  
a c t i v e  herbicide applied a t  the  time of p lant ing i s  the  most important 
component of the weed control program (Banks and Kvien, 1983). Several of 
these herbicides have been evaluated (paraquat ,  glyphosate, HOE-662, and SC 
0224) .  For small,  annual weeds a l l  provided good control .  Many times, 
weeds a r e  several months old a t  the time of wheat harvest and paraquat has 
not  provided adequate control  of common ragweed, lambsquarters, horseweed, 
o r  l a rge  crabgrass.  

In general , herbic ides  used i n  conventionally t i l l e d  soybean cu l tu re  
provide s imi lar  r e s u l t s  under non t i l l ed  condit ions w i t h  a few exceptions.
Control of l a rge  seeded annual grasses and perennial grasses has been more 
d i f f i c u l t ,  although the new postemergence herbicides,  sethoxydim and 
fluazifop, have provided exce l l en t  control  when applied c o r r e c t l y
(Hutchinson, 1985; Whiddon, 1985). 

Several new broadleaf herbicides,  imazaquin (Scepter) ,  chlorimuron 
( C l a s s i c ) ,  and fomesafen (Ref lex) ,  have shown potential  fo r  use i n  nont i l led  
cu l tu re .  Research wi l l  continue w i t h  these ,  a s  well a s  w i t h  dimethazone 
(Command) and Canopy (metribuzin plus chlorimuron) t o  determine a c t i v i t y  and 
potent ia l  residual  hazards w i t h  f a l l - p lan ted  small grain o r  various 
ro ta t ional  crops planted the following sp r ing .  

Entomological studies (J .  N. All ,  W. A. Gardner, J .  M. Cheshire, 
and D. B u n t i n ,  UGA) 

Research over the p a s t  1 2  yea rs  has revealed t h a t  the unique
environments t h a t  a r e  crea ted  i n  conservation t i l l a g e  systems may have 
pos i t ive ,  negative, o r  neutral  e f f e c t s  on i n s e c t  pest po ten t i a l .  The l e s s e r  
corns ta lk  borer ,  Elasmooalpus l ignose l lus ,  i s  a devastat ing s o i l  pest of 
many southern f i e ld crops In fes ta t ions  a r e  s i g n i f i c a n t l y  reduced i n  
conservation t i l l a g e  a s  compared t o  plow t i l l a g e  systems. Reduced damage i n  
conservation t i l l a g e  i s  r e l a t e d  t o  the saprophytic behavior of larvae  which 
feed ac t ive ly  on the surface  mulch i n  conservation t i l l a g e  systems. In 
c o n t r a s t ,  the southern corn b i l l b u g ,  Sphenophorus ca l losus ,  produces
devastat ing i n f e s t a t i o n s  i n  conservation tillage corn and i n f e s t a t i o n s  
appear t o  be enhanced by the increased cover provided by surface  debris i n  
these cropping systems. 

The  e f f e c t s  of wheat s tubble management on Hessian f l y  (Mayetiola
d e s t r u c t o r )  populations i n  winter wheat a r e  being inves t igated .  I n  a 
preliminary study, b u r n i n g  of wheat s t u b b l e  had no s i g n i f i c a n t  (P<.05)
e f f e c t  on Hessian f l y  in fes ta t ion .  Conventional t i l l a g e  s i g n i f i c a n t l y
(P>.05) increased the  percentage of uninfested t i l le rs  a s  compared w i t h  
no- ti 11age. 

In studies of the  ecology and enhancement of entomoyenous pathogens i n  
crop production systems, i t  has been found t h a t  t i l l a g e  may distr ibute the  
overwintering inocul um of natural ly-occurri  ng pathogens, such a s  Nomuraea 
r i l e y i ,  in the  s o i l ,  increasing the  p robab i l i ty  o f  contaminating plant
surfaces where fol  iage-feeding larvae  res ide .  Quantif icat ion of the 
v e r t i c a l  movement and pers is tence  of an entomogenous fungus  in response t o  
t i l l a g e  wil l  be determined u t i l i z i n g  Beauveria bassiana a s  a model. 
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S o i l  m i c r o f l o r a  and p l a n t  diseases (C .  S. Rothrock and B. M. Cunfe r )  

M i c r o b i a l  changes due t o  conserva t ion  t i l l a g e  were examined i n  a 
long- term t i l l a g e  exper iment.  No d i f f e r e n c e s  were found i n  t h e  ma jo r  groups 
o f  microorganisms ( f u n g i ,  act inomycetes, and b a c t e r i a )  i n  t h e  upper 5 cm o f  
s o i l .  However, funga l ,  act inomycete, and b a c t e r i a l  popu la t i ons  were a l l  
l owe r  f rom s o i l  samples a t  t he  5 t o  15 cm depth under t h e  n o - t i l l a g e  
t rea tment  compared t o  t h e  convent ional  t i l l a g e  t rea tment  (moldboard plow).  

Southern stem canker o f  soybean, caused by Oiaporthe phaseolorum var.  
c a u l i v o r a ,  has inc reased  under n o - t i l l a g e ,  b o t h  i n  terms o f  s e v e r i t y  and 
inc idence.  However, p r e l i m i n a r y  r e s u l t s  f rom a s tudy o f  c u l t i v a r  x t i l l a g e  
i n t e r a c t i o n  show no s i g n i f i c a n t  d i f f e r e n c e  i n  y i e l d  o f  a r e s i s t a n t  c u l t i v a r  
(Coker 368) between convent iona l  and n o - t i l l a g e .  Fo r  a s u s c e p t i b l e  c u l t i v a r  
(Hutton), y i e l d  was 29% l e s s  than Coker 368 w i t h  convent ional  t i l l a g e ,  b u t  
49% l e s s  w i t h  n o - t i l l a g e .  These data i n d i c a t e  t h a t  r e s i s t a n t  c u l t i v a r s  can 
be i nco rpo ra ted  i n t o  n o - t i l l a g e  systems t o  e f f e c t i v e l y  c o n t r o l  stem canker 
even under extreme d isease pressure. 

Take- a l l  of wheat, caused by Gaeumannomyces g ram in i s  var .  t r i t i c i ,  has 
been repo r ted  t o  be increased, decreased, o r  n o t  a f f ec ted  by t i l lage.  I n  
ou r  s tud ies ,  t a k e - a l l  was found t o  i nc rease  i n  inc idence  and s e v e r i t y  w i t h  
conven t iona l  t i l l a g e .  Th i s  inc rease  i n  d isease  r e s u l t e d  f rom t h e  movement 
o f  res idues  i n f e s t e d  w i t h  t h e  pathogen, sp read ing  inoculum. 

Wheat  i s  one o f  t h e  few crops where comparable y i e l d s  have n o t  been 
observed between n o - t i l l a g e  and convent iona l  t i l l a g e  systems. Research has 
demonstrated by f um iga t i on  t h a t  these reduced y i e l d s  a r e  assoc ia ted  w i t h  
b i o t i c  f a c t o r s .  Research i s  a l s o  ongoing t o  develop d i s e a s e- r e s i s t a n t  smal l  
g r a i n  c u l t i v a r s  t h a t  can be used e f f e c t i v e l y  i n  conserva t ion  t i l l a g e  systems. 

Eco log i ca l  s t u d i e s  ( P .  F. Hendrix,  D. A. Crossley,  and 
K. W. Parmelee, UGA)  

Recent s t u d i e s  by t h e  I n s t i t u t e  o f  Ecology suggest t h a t  organisms 
respons ib l e  f o r  p l a n t  r es i due  decomposit ion have shown d i s t i n c t  responses t o  
t i l l a g e .  Community s t r u c t u r e  o f  t h e  s o i l  b i o t a  suggests t h a t  m i c r o b i a l  
decomposit ion may be dominated by f ung i  i n  n o - t i l l a g e  and b a c t e r i a  i n  
conven t iona l  t i l l a g e .  Earthworms and s o i l  ar thropods were more abundant i n  
n o - t i 1lage, whereas enchy t rae ids  and bac t i vo rous  nematodes were more 
abundant i n  conven t iona l  t i l l a g e .  I n s e c t  h e r b i v o r y  on p l a n t  f o l i a g e  has  
g e n e r a l l y  been h i g h e r  i n  convent ional  t i l l a g e  than i n  n o - t i l l a g e ,  p o s s i b l y  
due t o  g r e a t e r  abundance o f  p reda to rs  i n  n o - t i l l a g e  systems and o t h e r  
unexp la ined  agroecosysten dynamics. 

Economic research (J. A l l i s o n  and S .  O t t ,  UGA) 
Cur ren t  economic research  cen te rs  around: 

1 )  C o l l e c t i o n  o f  p roduc t i on  data f rom f i v e  l o c a l  producers who use 
conse rva t i on  t i l l age and/or legume cover  c r o p  p roduc t i on  p r a c t i c e s  t o  
es t ima te  i n p u t s  and y i e l d s  assoc ia ted  w i t h  conse rva t i on  t i l l a g e  ancl legume 
cover  crops. 

2 )  Est imate p roduc t i on  response c o e f f i c i e n t s  o r  su r faces  o f  va r i ous  
c rops  grown i n  conse rva t i o  t i l l age /legume cover  c rop  p roduc t i on  systems. 
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3 )  Determine the  economics ( p r o f i t  and risk) of various p r o d u c t i o n  
systems u s i n g  conservation tillage/legume cover crops. 

4 )  Determine the value of reduced s o i l  erosion,  both t o  the  producer
and t o  socie ty .  
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Fig. 1. Soil loss probabilities for various systems. 




