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Abstract 

Changes in soil chemica l  proper t ies  a r e  expec ted  from d i f f e ren t  
t i l lage  systems. Nitrogen and Organic Matter ( O M )  were measured t o  a dep th  
of 6 0  cm in t i l lage t r e a t m e n t s  on a n  Alfisol (Hernando loamy fine sand,  a 
member of t h e  f ine mixed thermic  family typic  Hapludalfs) i n  a six y e a r  old 
co rn  (Zea  mays  L . )  exper iment .  The exper iment  was a sp l i t  plot w i t h  
convent ional  and no t i l lage  t r e a t m e n t s  as whole plots, and position of 
sampling e i the r  o v e r  t h e  row or be tween  t h e  row as spl i t  plots. No t i l lage  
t r e a t m e n t s  had 45% more N in t h e  t o p  15 cm of t h e  soil as compared t o  
convent ional  plots  (3.065% N i n  no- tillage versus  0.045% in  conventional).  
This s ame  relat ionship was similar  f o r  O M  w i t h  no-tillage plots  having 3 5 %  
more O M  than  conventional .  The re  was a close positive cor re la t ion  be tween  N 
a n d  O M  and they  dec reased  l inearly with depth.  The d e c r e a s e  from t h e  s u r f a c e  
to 6 0  cm was from 2.00 to  0.50% fo r  O M  and 9.05 to 0.013% for N. 

In t roduct ion  

The  organic matter O M )  con ten t  p re sen t  in t h e  soils is highly variable, 
and  is considered t o  be a very  impor t an t  f a c t o r  in plant growth and soil 
fe r t i l i ty .  Stevenson (1982) by considering seve ra l  impor tant  f a c t s  about  0 M, 
concluded:  1) Addition of fresh organic residues m a y  resu l t  in a small  
priming ac t ion  on t h e  na t ive  O M  of t h e  soil; 2) Plant residues decay rapidly 
i n  soil and are more or less completely transformed, even the lignin 
f rac t ion .  

I n  multicropping farming,  land productivi ty is maximized per  unit area 
pe r  season. This p rac t i ce  is very  impor t an t  in Florida where  ra infa l l  is 
high and t h e  y e a r  round w a r m  climate is conducive to multiple cropping. 
Seve ra l  s tudies  conducted  with no- tillage and minimum t i l lage  have shown 
t h a t  O M  con ten t  o n  t h e  soil surface is higher as compared to conventional 
t i l lage  sys tems (Blevins et al., 1977 ; Dick, 1983 ; and Lal, 1974). 
Moschler et al., (1972) suggested t h a t  t h e  no-tillage increases t h e  total OM 
in t h e  soil. 

T h e  purpose of this  s tudy  was to de t e rmine  t h e  re la t ionship  be tween N 
and  O M  after six yea r s  of convent ional  t i l lage  and no-tillage p rac t i ce s  used 
on  co rn  (Zea  mays L.). 
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Materials and Methods  

T h e  exper imenta l  f ield is loca ted  in Williston, Florida. The soil is a 
Hernando loamy f ine  sand (Member of t h e  fine mixed thermic  family of typic  
Hapludalfs) w i t h  a s lope  of 2 t o  5%.  Corn had been  grown for  Six years. Four  
t i l lage  t r e a t m e n t s  (no- tillage plus subsoiling, no- tillage, convent ional  
t i l lage  plus subsoiling, and conventional  til lage.) were repl ica ted  four 
times. The  exper iment  was a spl i t  plot with convent ional  and no- tillage 
sys t ems  as whole plots  and position of sampling e i t h e r  o v e r  t h e  row or 
b e t w e e n  t h e  row a s  spl i t  plots. Analysis of var iance  for  a sp l i t  plot was 
conducted  according  t o  S t e e l  and Tor r i e  (1960) using a TRS 80 Model I I I  
microcomputer .  

The  soil samples were t aken  in early spring of 1983, be tween  t h e  row and 
ove r  t h e  row t o  a dep th  of 60 c m  in 5 cm increments t o  a dep th  of 30 cm and 
15 c m  inc remen t s  from t h e  30  crn t o  t h e  6 0  c m  depth.  T h e  samples were air 
dried and ground t o  pass a 2 m m  sieve. Organic ma t t e r  was determined by 
Walkley-Black method (Allison, 1965). Soil N w a s  by Kjeldahl digest ion 
(Gal laher  et al., 1975) followed by color imet r ic  de terminat ion  on an  
autoanalyzer .  

Results and Discussion 

Soil N was different in the 0-5 crn soil layer among tillage 
t r e a t m e n t s ,  however  t h e r e  were few di f ferences  a t  d e e p e r  l aye r s  (Table 1). 
P e r c e n t  N was not a f f e c t e d  by row sampfing position a t  any  dep th  and t h e r e  
were no i n t e rac t ions  be tween  t i l lage t r e a t m e n t s  and t h e  position of 
sampling. More soil N was associated with no- tillage by 45% (no-tillage 
0.065% N and convent ional  0.045% N) a s  compared t o  convent ional  t i l lage  
t r e a t m e n t s  (Table 1). Soil N con ten t  was higher ove r  t h e  row position a t  
t h e  soil s u r f a c e  in no-tillage t r ea tmen t s  a s  compared t o  no-tillage plus 
subsoiling, however  t h e s e  d i f ferences  were lower b e t w e e n  t h e  row. This f a c t  
may be accounted  for  by N leaching and denitr i f icat ion losses a s  a resul t  of 
subsoiling. 

By combining sampled soil l aye r s  in 1 5  c m s  inc rement s  with dep th  (Table 
1) d i f f e rences  in N were only found at the 0-15 cm depth where no-tillage 
t r e a t m e n t s  were higher than  conventional  t i l lage by  a d i f f e rence  0.01% N. 
No d i f f e rences  were found a t  greater depths  in t h e  soil profile. 

Percent O M  was signif icantly a f f e c t e d  by  t i l lage  a t  a t  t h e  90% 
probabil i ty l eve l  in t h e  0-5 cm depth  and at t h e  9 5 %  probabil i ty l eve l  in 
t h e  45-60 crn depth.  B e t w e e n  t h e  row, O M  w a s  higher  t h a n  ove r  t h e  row, at 
t h e  0-5 C'II depth. A t  t h e  same depth,  t h e  i n t e r a c t i o n  be tween sampling 
position and t i l lage t r e a t m e n t  was signif icant .  In t h e  no- tillage plus 
subsoiling t r e a t m e n t ,  O M  decreased  by 20% over  t h e  row a s  compared t o  t h e  
o t h e r  sampling position. Migration of O M ,  leaching  of N, and increased  O M  
decomposit ion as a result of increased ae rea t ion  could be responsible for  
th is  decrease .  In t h e  0-5 c m  depth  s igni f icant  d i f f e rences  were found 
be tween  t h e  row, in no- tillage plus subsoiling and convent ional  t i l lage  plus 
subsoiling. O n t h e  ave rage ,  O M  was 3 5 %  higher in no-tillage t r e a t m e n t s  than 
i n  convent ional  t i l lage t r e a t m e n t s  (Table 2). 
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When combining layers  in 15  cm increments  w i t h  depth ,  i n t e rac t ions  
were f o u n d  be tween  sampling position and subsoiling t r e a t m e n t s  (no- tillare 
and conventional).  B e t w e e n  t h e  row, t h e  subsoiling t r e a t m e n t s  were 
d i f f e r e n t ,  and ove r  t h e  row no- tillage and conventional  t i l l a s e  plus 
subsoil ins were d i f f e ren t .  A t  the 45 t o  60  cm depth ,  no-tillage plus 
subsoiling had more 0.M. than convent ional  tillage t r e a t m e n t s  (Table 2). 

Summary 

1. No-tillage t r e a t m e n t  increased  t h e  soi l  N in the  0-5 cm depth. 
2. Increases  up  t o  3 5 %  and 4 5 %  i n  O M  and N respec t ive ly  occurred in 
no- tillage t r e a t m e n t s  a s  compared t o  convent ional  t i l lage t r ea tmen t s .  
3. Subsoiling ove r  t h e  row decreased O M  by 20X as compared t o  o the r  non 
subsoiling t r ea tmen t s .  This was likely due  t o  leaching  of N and 
decomposit ion of O M  and its migration t o  t h e  lower profiles. 
4. Soil O M  and N dec reased  with depth  bu t  t h e  change  in O M  was g e a t e r  than 
i n  N. 
5. A highly posi t ive cor re la t ion  was obvious b e t w e e n  O M  and N especial ly in 
t h e  0-5 c m  depth.  T h i s  may be because  most of t h e  N is likely associated 
with t h e  O M  in  t h e  soil s u r f a c e  and t o  mineral  colloids in lower  depth.  
6. 	 T h e  u s e  of c rop  r e s i d u e s  in  no-tillage and multicroppinq sys tems can  
a l l ev i a t e  t h e  losses of N by leaching  and deni t r i f ica t ion  in this type of 
soils. The values r epor t ed ,  support  t h e  f a c t  t h a t  O M  can be increased  in 
so i l s  with high r a in fa l l  and t e m p e r a t u r e  regimes. 
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Table 1. Percent nitrogen in the 0- 5 and 0- 1 5  cm depth of 
an Alfisol as affected by conventional versus no-tillage 
treatments and corn management after six years. 

Soil Surface Position 

Tillage Between Row Over Row Average 


% N ,  0- 5 cm Depth -
No with Subsoil 0 . 0 6 0  0 . 0 6 0  0 . 0 6 0  ab 
No 0 . 0 6 3  0 . 0 6 8  0 . 0 6 5  a 
Conv with Subsoil 0 . 0 4 6  0 . 0 4 3  0 . 0 4 5  b 
C onv 0 . 0 4 7  0 . 0 4 8  3 . 0 4 7  b 
Average 0 . 0 5 4  0 . 0 5 5  

- -- % N ,  0- 15 cm Depth 
N o  with Subsoil 0 . 0 5 1  0 . 0 5 3  0 . 0 5 2  a 
N O  0 . 0 5 3  0 . 0 5 5  0 . 0 5 4  a 
Conv with Subsoil 0 . 0 4 4  3 . 0 4 2  0 . 0 4 3  b 
C onv 0 . 0 4 5  0 . 0 4 6  0 . 0 4 6  b 
Average 0 . 0 4 8  0 . 0 4 9  NS 
NS means n o  significant difference. Values in columns not 
followed by the same letter are significantly different at 
the 0 . 0 5  level of probability. N o  means no-tillage. Conv 
means conventional tillage. 

Table 2 .  Percent organic matter in the 0 - 5 ,  0- 1 5  c m  depth 
of an Alfisol a s  affected by conventional versus no-tillage 
treatments after six years of corn cropping. 

1 Surface Posit ion 

T Between Row Over Row Average 


OM, 0- 5 cm depth - --
N o  with subsoil * 2 . 1 6  a 1.72 ab 1 . 9 4  
N O  NS 2 . 0 1  ab 2 . 1 4  a 2 . 0 8  
Conv with subsoil NS 1 . 4 3  b 1 . 3 5  b 1 . 3 9  
Conv 1 . 5 6  ab 1 . 5 1  ab 1 . 5 4  
Average 1 . 7 9  1 . 6 8  

OM, cm depth -
No with subsoil * 1 . 7 9  a 1 . 5 9  ab 1 . 6 9  
No NS 1 . 7 0  ab 1 . 7 5  a 1 . 7 3  
Conv with subsoil * 1 . 4 1  b 1 . 3 4  b 
Conv NS 1 . 5 2  ab 1 . 5 3  ab 1 . 5 2  
Average 1.61 1 . 5 5  

- - --- OM, 4 5- 6 0  cm depth 
No with subsoil 0 . 5 7  a 
N O  0 . 4 2  0 . 5 7  0 . 5 0  ab 
Conv with subsoil 0 . 4 1  0 . 3 2  0 . 3 7  b 
C onv 0 . 4 0  0 . 4 0  0 . 4 0  b 
Average 0 . 4 8  

The *
0 . 4 7  NS 

NS means no differences. means there are 
significant differences in OM between surface 
positions of within the tillage treatment at the 
0 . 0 5  level of probability. Values in columns not followed 
by the letter are significantly different at the 0 . 0 5  
level of probability. No means no-tillage. Conv means 
conventional tillage. 
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