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INTRODUCTION 

Higher s o i l  Ca and Mg l e v e l s  have been r epo r t ed  i n  n o- t i l l a g e  systems 
compared with  c o n v e n t i o n a l- t i l l a g e  (Hargrove et a l . ,  1982, F e r r e s ,  1984). 
Blevins  e t  a l .  (1977) found no s i g n i f i c a n t  e f f e c t s  i n  exchangeable Ca under 
d i f f e r e n t  t i l l a g e  methods. T r i p l e t t  and Van Doren (1969) ,  and Fe r r e r  (1984) 
pointed ou t  t h a t  s o i l  K l e v e l s  i n  t he  f i r s t  5.0 cm were g r e a t e r  f o r  
n o- t i l l a g e  t r ea tmen t s .  I n  c o n t r a s t ,  Hargrove e t  a l . ,  (1982) showed lower K 
concen t r a t i ons  i n  n o- t i l l a g e  compared t o  c o n v e n t i o n a l- t i l l a g e .  The purpose 
of t h i s  s tudy  was t o  eva lua t e  s o i l  e x t r a c t a b l e  C a ,  Mg, and K as  a f f e c t e d  by 
t i l l a g e  and cropping system i n  a 7 year-old m u l t i p l e  cropping experiment.  

MATERIALS AND METHODS 

The experiment was conducted a t  Green Acres Agronomy farm near G a i n e s v i l l e ,  
F l o r i d a  on an Arrendondo loamy sand,  a member of t h e  loamy, s i l i c i o u s ,  
hyperthermic family of g ro s sa r en i c  Pa l eudu l t s .  The f i e l d  s tudy  s t a r t e d  in 
1976 included cropping systems of o a t  (Avena sativa/soybean (Glycine max L. 
Merr.) versus  o a t / g r a i n  sorghum (Sorghum b i c o l o r  L. ). Cropping systems were 
s p l i t  p l o t s  radomized wi th in  whole p l o t s  of f ou r  t i l l a g e  v a r i a b l e s .  The 
whole p l o t s  were i n  a randomized complete block des ign  w i th  four  
r e p l i c a t i o n s  and included n o- t i l l a g e  ve r sus  conven t iona l- t i l l age  w i t h  and 
without  in-row s u b s o i l i n g .  S o i l  samples were taken i n  12 increments t o  a 
depth of 80 cm fo r  l a b o r a t o r y  ana lyses  of Ca, Mg, and K e x t r a c t e d  by two 
methods, Mehlich I and Neut ra l  Normal Ammonium Aceta te .  
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F i g .  1. E x t r a c t a b l e  Ca, Mg, and K as a f f e c t e d  by t i l l a g e .  

RESULTS AND DISCUSSION 

T i l l a g e  

T i l l a g e  i n f l u e n c e d  Ca t o  a d e p t h  of 25 cm. Higher  C a  c o n t e n t s  were o b s e r v e d  
i n  n o- t i l l a g e  th rough  a dep th  of 10 cm as opposed t o  c o n v e n t i o n a l - t i l l a g e  
which showed more Ca c o n t e n t  from t h e  1 0  t o  25 cm d e p t h .  T h i s  can be  
e x p l a i n e d  by s o i l  mixing  and Ca d i s p e r s i o n  d u r i n g  c o n v e n t i o n a l  plowing 
o p e r a t i o n s  ( F i g .  l a ) .  Magnesium c o n t e n t  was a l s o  h i g h e r  i n  n o - t i l l a g e  a t  
t h e  0-10 cm d e p t h  ( F i g .  l b ) .  

G r e a t e r  s o i l  K c o n c e n t r a t i o n  was o b s e r v e d  i n  c o n v e n t i o n a l - t i l l a g e  a t  t h e  
0-15 cm d e p t h .  Old r o o t  c h a n n e l s  i n  t h e  s o i l  may be a c t i n g  as c a p i l a r  
pa thways ,  r e s u l t i n g  i n  l e a c h i n g  of  K f r o m  n o - t i l l a g e  p l o t s  ( F i g .  l c ) .  



- 

95 


5 

-- 25 


0 

40 

-
50 

60 

70  

00 

K 
0oO 20 30 40 

5 
10 

PO 

-
40 

50 

0 
70 

-

F i g .  2 .  E x t r a c t a b l e  Ca, Mg, and K as a f f e c t e d  by  c r o p p i n g  sys t em.  

Cropping  System 

Highe r  Ca and Mg c o n t e n t s  were found i n  t h e  o a t / s o y b e a n  s o i l  s u r f a c e  
compared t o  t h e  o a t / g r a i n  sorghum c r o p p i n g  sys tem.  These  r e s u l t s  i n d i c a t e  a 
g r e a t e r  Ca and M g  r e t u r n  and more n u t r i e n t  c o n s e r v a t i o n  i n  t h e  o a t / s o y b e a n  
s y s t e m  ( F i g .  2 a  and 2 b ) .  

However, more s o i l  K was o b s e r v e d  a t  t h e  0-10 c m  d e p t h  i n  t h e  oa t / so rghum 
compared t o  t h e  o a t / s o y b e a n  c r o p p i n g  sys t em.  A r e v e r s e  e f f e c t  occu red  a t  
t h e  20-30 cm d e p t h  which i n d i c a t e s  K is  b e i n g  t a k e n  o u t  from t h e  lower 
d e p t h s  and accumula t ed  i n  t h e  s o i l  s u r f a c e  by t h e  sorghum sys t em ( F i g .  2 c ) .  
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Fig.3. Total e x t r a c t a b l e  Ca+Mg+K and t h e  Ca/Mg and Ca+Mg/K r a t i o s  as a f f e c t e d  
by c r o p p i n g  sys tem.  

T o t a l  Ca+K+Mg and t h e  Ca/Mg, and Ca+Mg/K R a t i o s  

The t o t a l  e x t r a c t e d  Ca+K+Mg and t h e  r a t i o s  of  e x t r a c t i b l e  Ca/Mg and Ca+Mg/K 

were a l s o  c a l c u l a t e d .  I n  t h e  o a t / s o y b e a n  s y s t e m  t h e r e  was a h i g h e r  t o t a l  

e x t r a c t i b l e  Ca+K+Mg i n  t h e  s o i l  s u r f a c e ,  i n d i c a t i n g  a g r e a t e r  c o n s e r v a t i o n  

of t h e s e  e l emen t s  by  t h i s  c r o p p i n g  s y s t e m .  The Ca/Mg and Ca+Mg/K r a t i o s  o f  

e x t r a c t i b l e  n u t r i e n t s  were h i g h e r  i n  t h e  o a t / s o y b e a n  s y s t e m  i n  t h e  0-10 c m  

d e p t h .  I n  c o n t r a s t ,  a r e v e r s e  e f f e c t  w a s  o b s e r v e d  a t  t h e  10-15 cm, and 

25-40 cm d e p t h s  f o r  t h e  Ca/Mg r a t i o ,  and 20-40 cm d e p t h  f o r  t h e  Ca+Mg/K 

r a t i o  ( F i g .  3 a ,  3b ,  and 3 c ) .  T h e r e f o r e ,  t h e r e  w a s  more Ca i n  r e l a t i o n  t o  Mg 

and more Ca+Mg in r e l a t i o n  t o  K. A s  a r e s u l t ,  Ca and Mg were t a k e n  up  from 

lower d e p t h s  and d e p o s i t e d  i n  t h e  s u r f a c e  by  t h e  o a t / s o y b e a n  c r o p p i n g  

sys t em.  
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CONCLUSIONS 


Tillage affected Ca, Mg, and K in the 0 to 15 cm soil depth. Higher Ca and 
Mg contents were found in no-tillage compared to conventional-tillage 
treatments at the 0-5 cm depth. Soil K was higher in conventional-tillage 
than in no-tillage treatments at 0-15 cm depth. There was a trend for 
higher Ca and Mg content over the conbined 0-15 cm depth in no-tillage 
compared to conventional-tillage treatments. The oat/soybean cropping 
system showed more Ca and Mg in the soil surface than the oat/sorghum 
cropping system. A reverse effect occured for soil K; the ratios of the 
total extractible Ca+Mg+K, Ca/Mg, and Ca+Mg/K were higher in the oat/soybean 
compared to the oat/sorghum cropping system at the 0-15 cm depth. Factors 
such as tillage, cropping system, crop nutrition, and root system influenced 
soil Ca, Mg, and K content. 
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