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The plowpan is  general ly recognized throughout t h e  world as a problem 
i n  compactible s o i l s  t h a t  a r e  in tens ive ly  t i l l e d  ( 2 ,  8, 10). This form of 
s o i l  compaction, m o s t  severe on coarse- textured s o i l s  containing nonswell
i n g  c lays ,  impedes root  growth i n t o  t h e  subsoi l .  The compacted s o i l  i n  
plowpans has reduced pore s i z e  and t o t a l  poros i ty ,  and develops high 
s t r eng th  a s  it d r i e s  ( 3 ) .  When a plowpan is  w e t ,  a l a rge  percentage of its 
pores  is f i l l e d  with water,  so soil  oxygen supply is inadequate f o r  good 
r o o t  growth. Low s o i l  oxygen when w e t ,  and high s o i l  s t r eng th  when dry, 
are t h e  primary f a c t o r s  l imi t ing  root  growth i n  compacted s o i l  (3,9). 

I t  was hypothesized t h a t  a narrow, v e r t i c a l  sl i t  c u t  through a plow-
pan, from which water would rapid ly  drain,  would e l imina te  both low s o i l  
oxygen and soi l  s t r eng th  as b a r r i e r s  t o  root  growth ( 4 ) .  The s l i t  subs t i 
t u t e s  f o r  the  macropores t h a t  a r e  missing i n  t h e  compacted s o i l .  In  1979, 
'Hutton' soybeans w e r e  grown on a plowpan soil  with t h e  following t r e a t 
ments: ( 1 )  no - t i l l ;  (2)no - t i l l  with a narrow slit  cu t  beneath t h e  row t o  a 
depth of 15 inches; and (3)complete t i l l a g e  of t h e  plow layer.  Yields f o r  
t rea tments  1, 2, and 3were 18 bu./acre, 29 bu./acre, and 25 bu./acre, 

respect ive ly .  During a 6-week drought, t h e  n o- t i l l  beans wi l ted  severely 

and t h e  beans with complete t i l l a g e  showed water stress each afternoon. 

The s l i t - t i l l e d  beans showed no drought stress. Roots of n o- t i l l  and 

completely t i l l e d  beans were r e s t r i c t e d  t o  s o i l  above t h e  plowpan. Roots 
of t h e  s l i t - t i l l e d  beans g r e w  down t h e  sl i t ,  extending t o  a depth of 39 
inches and spreading 20 inches t o  each s i d e  of t h e  row beneath t h e  plowpan. 
Experiments with glass- fronted boxes and i n  t h e  f i e l d  have shown t h a t  t h e  
s l i t  must be narrow enough t o  provide good root- to- soil  contact  ( 6 ) .  Roots 
do not  g r o w  w e l l  i n  a void. 

A n  experiment with soybeans double-cropped with wheat is i n  i ts  four th  
year  of comparing slit-till t o  n o- t i l l ,  t o  complete t i l l a g e ,  and t o  chise l
i n g  under t h e  r o w  ( 7 ) .  Yield averages f o r  t h e  first  3years  f o r  soybeans 
fol lowing wheat f o r  gra in  w e r e  slit-till - 29 bu./acre, c h i s e l  under t h e  
row - 27 bu./acre, no - t i l l  - 24bu./acre, and complete t i l l a g e  - 26 bu./ 
acre. S l i t - t i l l  was super ior  t o  o ther  t i l l a g e  treatments i n  promoting 
r a p i d  growth of soybean roo t s  through t h e  plowpan and i n t o  t h e  subsoi l .  

Two d i f f e r e n t  subsoiler- planters  have been modified f o r  application of 
s l i t - t i l l a g e  i n  conservation cropping systems (7). The modification con
s i s t e d  of shortening t h e  subso i l e r  shanks so t h e  subsoi ler  po in t  runs j u s t  
above t h e  plowpan, and a t t ach ing  5/32 inch- thick blades beneath t h e  sub
s o i l e r  feet. The blades extend about 7 inches below t h e  subsoi ler  f e e t  and 
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c u t  a narrow sli t  through t h e  plowpan. For research purposes we made blades 
from r o l l i n g  cou l t e r s .  Indica t ions  a r e  t h a t  t h i s  mater ia l  may wear out  
rapid ly .  

Measurements made a t  t h e  USDA National T i l l a g e  Machinery Laboratory 
showed a 12 t o  43% reduction i n  fo rce  required f o r  operat ing t h e  slit-
c u t t i n g  implement compared with opera t ing  a c h i s e l  a t  t h e  same depth ( 6 ) .  
Energy savings depend on s o i l  type,  depth t o  t h e  plowpan, and speed of 
operat ion.  The most i n t e r e s t i n g  aspect of s l i t - t i l l a g e  is its res idua l  
e f f e c t .  Once t h e  narrow sl i ts  a r e  cu t  and f i l l e d  with p l a n t  roots ,  they 
remain e f f e c t i v e  f o r  f u t u r e  crops. W e  have observed 4-year-old s l i ts  func
t i o n i n g  as well  a s  newly cu t  slits. The sl i ts  appear t o  be maintained by 
organic  matter t h a t  accumulates from decaying roo t s  of each crop. 

S l i t - t i l l a g e  should be considered as a possible management system f o r  
plowpan s o i l s .  This w i l l  r equ i re  implement development and, perhaps, use of 
b lade  material t h a t  w i l l  not wear out  so rapidly.  The primary requirement 
of s l i t - t i l l a g e  i s  t h a t  t h e  s l i t  through t h e  plowpan be narrow enough t o  
provide good root- to- soi l  contact .  
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