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I N T R O D U C T I O N  

The r e a s o n  f o r  t h i s  r e s e a r c h  p r o j e c t  was t o  s t u d y  t h e  change  i n  s o i l  
t e s t  o f  a v a i l a b l e  n u t r i e n t s  o v e r  t i m e  as a f f e c t e d  by t i l l a g e  i n  an  o a t  (Avena 
s a t i v a ) / s o y b e a n  ( G l y c i n e  max L.  Mer r . )  d o u b l e c r o p p i n g  sys tem.  The re  have  
been  c o n f l i c t i n g  r e p o r t s  o f  t i l l a g e  i n f l u e n c e  on n u t r i e n t s  i n  t h e  p a s t  and 
t h i s  may be  due  t o  a d i u r n a l  f l u c t u a t i o n  o f  a v a i l a b l e  n u t r i e n t s  i n  t h e  s o i l .  
I f  t h i s  is  t h e  c a s e ,  t h e  t i m e  of  s ampl ing  would be  a n  i m p o r t a n t  f a c t o r  i n  
i n t e r p r e t i n g  t h e  r e s u l t s  of  t i l l a g e  compar ison  s t u d i e s .  The pu rpose  o f  t h i s  
s t u d y  was t o  d e t e r m i n e  t h e  i n f l u e n c e  o f  t i l l a g e  and  t i m e  o f  y e a r  on s o i l  
e x t r a c t a b l e  Ca, Mg, and K in a n  o a t / s o y b e a n  d o u b l e  c r o p p i n g  sys tem.  

MATERIALS AND METHODS 

The expe r imen t  w a s  se t  up  a s  a randomized comple t e  b l o c k  d e s i g n  w i t h  
f o u r  r e p l i c a t i o n s .  The f o u r  t i l l a g e  t r e a t m e n t s  a r e  no t i l l a g e  (NT) and 
c o n v e n t i o n a l  t i l l a g e  (CT) p l u s  and minus s u b s o i l i n g .  The o a t / s o y b e a n  
d o u b l e c r o p p i n g  s y s t e m  i s  l o c a t e d  a t  t h e  Green Acres  agronomy fa rm,  12  mi les  
west o f  G a i n e s v i l l e ,  FL. Samples are t a k e n  a p p r o x i m a t e l y  monthly  and sampled 
a t  t h e  0-20 cm and 20-40 cm d e p t h s  o v e r  a 24  month p e r i o d .  The d a t a  t o  b e  
d i s c u s s e d  i n c l u d e s  s o i l  samples  t a k e n  from September  6 ,  1983 t o  December 1 2 ,  
1984. The Melich I ( d o u b l e  a c i d )  method o f  s o i l  t e s t i n g  was used  and t h e  
d a t a  on C a ,  Mg, and K w i l l  be p r e s e n t e d  f o r  t h e  a v e r a g e  o f  n o - t i l l a g e  v e r s u s  
c o n v e n t i o n a l  t i l l a g e  t r e a t m e n t s .  

RESULTS AND DISCUSSION 

Calc ium i n  b o t h  CT and NT d e c r e a s e d  o v e r  t i m e  a t  t h e  0-20 cm s o i l  d e p t h  
( F i g  1 ) .  D o l o m i t i c  l i m e s t o n e  was l a s t  a p p l i e d  i n  t h e  F a l l  o f  1976.  Ca lc ium 
and Mg, a t  t h e  0-20 cm s o i l  d e p t h  i n  t h e  NT p l o t s  were h i g h e r  t h a n  i n  CT 
p l o t s  ( f i g .  1 & 3 )  however,  C a  and Mg a t  t h e  lower s o i l  i nc remen t  of  20-40 c m  
w a s  h i g h e r  i n  t h e  CT p l o t s  ( f i g .  2&4) .  T h i s  i s  due  t o  t h e  p l a n t  r o o t s  i n  t h e  
NT p l o t s  min ing  s o i l  n u t r i e n t s  from t h e  lower d e p t h s  and d e p o s i t i n g  them on 
t h e  s u r f a c e  i n  c r o p  r e s i d u e s .  Old r o o t  c h a n n e l s  i n  t h e  NT p l o t s  can  c a u s e  
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e x c e s s i v e  l e a c h i n g  a t  t h i s  lower l e v e l .  The Ca/Mg r a t i o  a t  b o t h  s o i l  
i nc remen t s  shows t h a t  Ca i s  h i g h e r  i n  r e l a t i o n  t o  Mg i n  t h e  CT p l o t s  ( f i g .  
5 & 6 ) .  The re  is  more a v a i l a b l e  Mg f o r  t h e  p l a n t s  i n  t h e  NT p l o t s  as compared 
t o  Ca. 

Po tas s ium a t  t h e  0-20 c m  d e p t h  i s  no t  d i f f e r e n t  i n  e i t h e r  t i l l a g e  
t r e a t m e n t  b u t ,  NT i s  s l i g h t l y  h i g h e r  a t  t h e  20-40 cm d e p t h  t h a n  f o r  CT ( f i g .
7&8). Due t o  i n c o r p o r a t i o n  and mixing o f  t h e  r e s i d u e  i n  CT, K c o u l d  b e  
r e l e a s e d  more r e a d i l y  and be  u t i l i z e d  by t h e  p l a n t  o r  l e a c h e d  o u t  o f  t h e  s o i l  
c a u s i n g  K t o  be  lower .  The NT t r e a t m e n t  cou ld  p o s s i b l y  h o l d  or c o n s e r v e  K 
b e t t e r  t han  t h e  CT t r e a t m e n t .  There  is no d i f f e r e n c e  between t i l l a g e  
t r e a t m e n t s  i n  t h e  Ca+Mg/K r a t i o  a t  t h e  0-20 cm d e p t h ,  however,  a s e a s o n a l  
f l u c t u a t i o n  is  obse rved  i n  b o t h  t i l l a g e  t r e a t m e n t s  a s s o c i a t e d  w i t h  each  
c r o p p i n g  sys t em ( f i g .  9) .  Po tas s ium is  h i g h e r  a t  t h e  v e r y  end and b e g i n n i n g  
o f  each  c r o p  l i f e  c y c l e  i n  r e l a t i o n  t o  Ca+Mg, showing i t s  h i g h e r  a v a i l a b i l i t y  
d u r i n g  t h i s  t ime. I t  seems from t h e  d a t a  so  f a r  t h a t  K is  f avored  o v e r  Ca+Mg 
i n  r e s i d u e  release.  Calcium and Mg are  more a v a i l a b l e  f o r  p l a n t  u s e  d u r i n g  
t h e  t i m e  p e r i o d s ,  as shown on t h e  g r a p h ,  where t h e  s l o p e  is p o s i t i v e .  A t  t h e  
20-40 cm s o i l  d e p t h ,  CT i s  h i g h e r  i n  a l l  t h e  c r o p p i n g  sys tems f o r  t h e  Ca+Mg/K 
r a t i o  ( f i g .  1 0 ) .  Calc ium and Mg c o n t e n t s  a re  favored  i n  t h e  CT p l o t s  
compared t o  K. I n  t h e  NT p l o t s ,  K i s  h e l d  more e f f i c i e n t l y  t h a n  i n  t h e  CT 
p l o t s  a t  t h e  lower s o i l  d e p t h .  The t o t a l  e x t r a c t a b l e  Ca+Mg+K d e c r e a s e d  o v e r  
t i m e  a t  t h e  0-20 cm d e p t h  i n  b o t h  t i l l a g e  t r e a t m e n t s  ( f i g .  11). The NT 
t r e a t m e n t  was h i g h e r  i n  t h e  CT p l o t s  a t  t h e  0-20 cm d e p t h  because  o f  t h e  
mining e f f e c t  o f  t h e  roots i n  NT. The n u t r i e n t s  are  p u l l e d  up and l e f t  on 
t h e  s u r f a c e ,  d e p l e t i n g  t h e  lower d e p t h s .  The CT p l o t s  are  h i g h e r  i n  Ca+Mg+K 
a t  20-40 cms due  t o  t h e  mining e f f e c t  i n  t h e  NT and more l e a c h i n g  ( f i g .  1 2 ) .  

CONCLUSIONS 

Magnesium and C a  were h i g h e r  a t  t h e  0-20 cm s o i l  d e p t h  f o r  NT due  t o  
r o o t s  drawing up t h e s e  n u t r i e n t s  and l e a v i n g  them on t h e  s u r f a c e .  Magnesium 
and Ca were lower a t  t h e  20-40 c m  d e p t h  i n  t h e  NT r a t h e r  t h a n  t h e  CT p l o t s  
because  of l e a c h i n g  due t o  o l d  r o o t  c h a n n e l s  and a l s o  mining e f f e c t  o f  r o o t s  
i n  t h e  NT p l o t s  d e p l e t i n g  t h e  lower d e p t h s .  P o t a s s i u m  i s  conse rved  more i n  
r e l a t i o n  t o  Ca+Mg i n  NT compared t o  CT. F u r t h e r  s t u d y  may c o n f i r m  t h a t  K is  
favored  ove r  Mg and Ca i n  r e s i d u e  release.  
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Figure 1-6. Extractable soil Ca, and Mg, and the Ca/Mg 

ratio as affected by tillage, time, and soil depth in an 


oat/soybean double cropping system. CT= Conventional 

tillage, NT= No tillage. 
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F i g u r e  7- 12 .  E x t r a c t a b l e  s o i l  K, Ca+Mg/K r a t i o  and t h e  
t o t a l  e x t r a c t a b l e  Ca+Mg+K as a f f e c t e d  by t i l l a g e ,  t i m e  and 
s o i l  dep th  i n  an o a t / s o y b e a n  doub le  c r o p p i n g  sys t em.  CT= 
Convent iona  t i l l a g e ,  NT= No t i l l a g e .  




