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Minimum t i l l a g e  (of ten  termed n o- t i l l a g e  s i n c e  only a small f r a c t i o n  
of t h e  s o i l  i s  t i l l e d )  f o r  corn (Zea mays L.) was compared wi th  conven­
t i o n a l  t i l l a g e  (plowing, harrowing, and p l an t ing )  i n  Pensacola bahiagrass  
(Paspalum notatum Flugge) sod f o r  3 yea r s  on Scranton f s ,  a s i l i c e o u s ,  
thermic Humaqueptic Psammaquent. If y i e l d  r e t u r n s  were equiva len t ,  energy 
savings  would be important (2) .  

I n  1976, t h e r e  w e r e  no d i f f e r e n c e s  i n  corn y i e l d s  f o r  convent ional  
ve r sus  no- t i l l age  when rows were 45 cm apart .  When rows were 90 c m  apar t ,  
y i e l d s  w e r e  h ighe r  f o r  t h e  convent ional  method but  no t  a t  t h e  5% l e v e l  of 
p robab i l i t y .  Responses were t h e  same f o r  Funks G-4708 and Pioneer 3369A 
c u l t i v a r s .  

I n  1978, convent ional  t i l l a g e  w a s  compared wi th  no- t i l l age  wi th  and 
wi thout  s u b s o i l i n g  f o r  f o u r  corn c u l t i v a r s .  With subso i l i ng  t h e r e  were 
no y i e l d  d i f f e r e n c e s  between n o- t i l l a g e  and convent ional  bu t  methods of 
t i l l a g e  i n t e r a c t e d  wi th  subsoi l ing .  There w a s  a l a r g e  response t o  sub-
s o i l i n g  f o r  bo th  t h e  no- t i l l age  method and t h e  convent ional  method of 
t i l l a g e ,  b u t  g r e a t e r  f o r  no- t i l lage .  A s  a r e s u l t ,  t h e  no- t i l l age  method 
gave h ighe r  y i e l d s  than  t h e  convent ional  method under subsoi l ing .  

The y i e l d  responses,  over t i l l a g e  methods, f o r  subso i l i ng  were r e l a t e d  
t o  s tand .  Stands (p l an t s /ha )  were improved by s u b s o i l i n g  but  more s o  f o r  
no- t i l l age .  Forage y i e l d s  c o r r e l a t e d  wi th  g r a i n  y i e l d s  but  bahiagrass  re-
growth y i e l d s  a t  ha rves t  were b e t t e r  when corn y i e l d s  w e r e  low. This sug­
g e s t s  t h a t  t h e  b e t t e r  groundcover of t h e  h igher  y i e l d i n g  t rea tments  shaded 
out  undergrowth. 

T i l l a g e  methods d i d  n o t  a f f e c t  y i e l d s  i n  1979 al though subso i l i ng  
improved the p l a n t  populat ion.  

For t h e  t h r e e  yea r s  of t h e  experiments,  g r a i n  y i e l d s  f o r  no- t i l l age  
w e r e  s u p e r i o r  o r  as good as t h e  convent ional  method when narrow rows were 
used and t h e  s o i l  w a s  subsoi led  beneath t h e  row t o  35 cm. The need f o r  
s u b s o i l i n g  i n t e r a c t e d  wi th  season; i n  1978 t h e r e  w a s  a b e n e f i t  bu t  i n  1979 
t h e r e  was no e f f e c t .  
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The no - t i l l age  method of p l a n t i n g  row crops has  been widely adopted 
i n  many states. An except ion  is Flor ida .  Y e t  r e sea rch  has shown t h a t  i n  
most i n s t a n c e s  y i e l d s  could be  comparable t o  convent ional  methods i f  t h e  
b e s t  s t and  and row widths are adopted (3,4,5,6,7) .  Comparable y i e l d s  
would make t h e  no- t i l l age  method p r e f e r a b l e  because t h e  method o f f e r s  
a d d i t i o n a l  f l e x i b i l i t y  i n  p l a n t i n g  and savings  i n  t i m e ,  machinery, and 
energy over-the convent ional  method. The n o- t i l l a g e  p r a c t i c e  has been 
eva lua ted  by Gal laher  (1) and Robertson and P r i n e  (8) .  

METHODS 

In 1976, t h e  experiment w a s  a f a c t o r i a l  of two c u l t i v a r s :  Funks 
G-4708 and Pioneer  3369A; two methods of p l an t ing :  convent ional ,  which 
inc luded  r o t a t i l l i n g ,  harrowing, and p l a n t i n g  wi th  t h e  n o- t i l l  p l a n t e r  
and n o - t i l l  which had once-over wi th  t h e  n o - t i l l  p l a n t e r ;  and two row 
widths:  90 and 45 cm. Treatments were r e p l i c a t e d  fou r  t i m e s .  The n o- t i l l  
p l a n t e r  w a s  made by A l l i s  Chalmers and had t h e  s e r r a t e d  cou l t e r s .  It had 
at tachments  t o  apply f e r t i l i z e r :  880 kg/ha of 4-3.4-6.6 (N-P-K); carbofuran 
2,3-Dihydro-2, 2-dimethyl-7-benzofuranyl methylcarbamate; and l i q u i d  herbi­
c ides :  2-ch1oro-4-ethy1amino-6-isopropy1-amino-1,3, 5 - t r i az ine  ( a t r az ine )  
and N (Phosphonomethyl) g lyc ine  (glyphosate  o r  roundup). P l o t s  cons i s t ed  
of  6 r o w s ,  90 cm a p a r t ,  and 12.3 meters long. The 45 c m  row width w a s  
ob ta ined  by doubling back between t h e  90 c m  rows. 

I n  1978 and 1979, t h e  experiments w e r e  f a c t o r i a l s  of two s u b s o i l  treat­
ments: subso i l ed  t o  36 cm depth beneath row and a check; and 4 c u l t i v a r s :  
Funks G-4507, DeKalb XL18, DeKalb XL12, and Pioneer 3958, r e p l i c a t e d  4 times. 
P l o t s  cons i s t ed  of 6 rows spaced 76 c m  a p a r t .  A t  ma tu r i t y ,  g r a i n  y i e l d s  
were c a l c u l a t e d  at 15%moisture and s t o v e r  ( s t a l k s ,  less e a r s )  and under-
growth y i e l d s  on an oven-dry bas i s .  

I n  1978, corn  rece ived  900 kg/ha 4-3.4-13.3 (N-P-K) a t  p lan t ing .  
Carbofuran w a s  app l i ed  at  the  rate of 22 kg/ha bes ide  t h e  row and t o  c o n t r o l  
weeds glyphosate  and a t r a z i n e  werebroadcast over  t h e  s o i l  s u r f a c e  a t  t h e  
rate of 4 l i ters and 3 kg/ha ( a c t u a l ) ,  r e spec t ive ly .  About 30 days a f t e r  
p l a n t i n g ,  420 kg/ha of w a s  app l i ed  as a s idedress ing .  Following 
ha rves t  i n  middle August, 3 soybean [Glycine (L.)  Merr.] c u l t i v a r s ,  
' J u p i t e r , '  and 'Cobb,' and sunflowers  (Helianthus s p  'Sungrow 
380A') were p lan ted  wi th  t h e  n o- t i l l  p l a n t e r  fol lowing t h e  corn c u l t i v a r s  
t o  s tudy r e s i d u a l  e f f e c t s  of t i l l a g e  and subso i l i ng .  

On March 27, 1979, corn received 350 kg/ha of 4-3-17.5 (N-P-K) bes ide  
t h e  row and 3 kg/ha ( a c t u a l )  of a t r a z i n e  and of 2-chloro-2', 6'-diethyl-N­
(Methoxymethyl) a c e t a n i l i d e  (Alachlor) and 4 l i t e r s / h a  glyphosate  broadcast  
during t h e  p l a n t i n g  once-over operat ion.  Bahiagrass f r o s t e d  j u s t  before  
t rea tment  and s i n c e  t h e r e  w a s  a p o s s i b i l i t y  glyphosate  might not  work, we  
post  d i r e c t e d  1, l '-dimethyl-4, 4 '- bipyridinium ion  (paraquat)  a t  t h e  rate  
of 1 liter/ha on A p r i l  28. On May 11, t h e  corn  w a s  s idedressed  wi th  a mix­
t u r e  of 15-0-12.5 (N-P-K) and at  t h e  rate  of 350 and 420 kg/ha, 
r e spec t ive ly .  
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RESULTS AND DISCUSSION 

Corn g r a i n  y i e l d s  were not  s i g n i f i c a n t l y  d i f f e r e n t  a t  t h e  5% l e v e l  
of p r o b a b i l i t y  i n  1976 f o r  p l a n t i n g  t rea tments ,  c u l t i v a r s ,  o r  row width 
(Table 1 ) .  Conventional p l an t ing  w a s  somewhat b e t t e r  than  n o- t i l l  a t  t h e  
90-cm row width f o r  both c u l t i v a r s  but  t h e  d i f f e r e n c e  w a s  reduced consid­
erab ly  a t  t h e  45-cm row width. Probably t h e  c l o s e r  rows shaded out  under-
growth and reduced competit ion f o r  n u t r i e n t s  and water.  I n  succeeding 
y e a r s ,  75-cm rows were planted.  

The b e s t  response i n  1978 was f o r  subso i l i ng .  Both corn g r a i n  and 
forage  y i e l d s  were increased (Table 2). The h igher  fo rage  under subsoi l ­
i ng  crowded out  undergrowth so  t h a t  weed and bahiagrass  growth fol lowing 
subso i l i ng  was  lower than  t h e  check. The e f f e c t s  of t i l l a g e  methods over 
s u b s o i l i n g  and c u l t i v a r s  w e r e  not d i f f e r e n t .  Grain and fo rage  y i e l d  f o r  
Funks G-4507 and g r a i n  y i e l d  f o r  Pioneer 3958 w e r e  s i g n i f i c a n t l y  h igher  
than  DeKalb XL18 and XL12. C u l t i v a r s  d i d  not  a f f e c t  undergrowth. 

Although t h e  o v e r a l l  e f f ec t so f  t i l l a g e  methods were not  d i f f e r e n t ,  
they d id  i n t e r a c t  wi th  subsoi l ing .  The i n t e r a c t i o n  f o r  corn  g r a i n  y i e l d s  
i s  shown i n  Table 3 .  Without subso i l i ng ,  n o- t i l l  corn g r a i n  y i e l d  was 
s i g n i f i c a n t l y  lower than  convent ional ly- planted corn. However, wi th  sub-
s o i l i n g  n o - t i l l  corn g r a i n  y i e l d s  were h igher  than t h e  check. Probably 
s u b s o i l i n g  increased  r o o t  depth and access  t o  water and t h e  advantage was 
enhanced under n o- t i l l  p l an t ing  s i n c e  evaporat ion from t h e  r e s idue  covered 
s u r f a c e  w a s  reduced s o  t h a t  moisture supp l i e s  down t h e  p r o f i l e  were g rea t e r .  
Addi t iona l  b e n e f i t  f o r  subso i l i ng  was ev ident  i n  s t ands  (Table 4). Stands 
were s i g n i f i c a n t l y  h igher  f o r  subsoi led  corn compared t o  check but  methods 
of t i l l a g e  had l i t t l e  e f f e c t  on s tand.  Ears p e r  p l a n t  were not  a f f e c t e d  
by subso i l i ng  o r  p l a n t i n g  methods. 

Nu t r i en t  composition of t h e  corn s tove r  was not  a f f e c t e d  g r e a t l y  by 
s u b s o i l i n g  (Table 5 ) .  The d i f f e r e n c e s  i n  uptake t h a t  occurred (Table 6) 
were e s s e n t i a l l y  r e l a t e d  t o  y i e l d  d i f f e r e n c e s  (Table 2). Subsoi l ing  re­
duced t h e  uptake of n u t r i e n t s  i n  t h e  undergrowth because corn  grew b e t t e r  
and competed wi th  t h e  undergrowth f o r  n u t r i e n t s  and water. For methods 
of p l a n t i n g ,  uptake of n u t r i e n t s  i n  t he  undergrowth was b e t t e r  from t h e  
convent ional  t reatment  poss ib l e  because of t h e  composition of t h e  under-
growth. There were more weeds and less bahiagrass  f o r  convent ional  com­
pared t o  n o - t i l l  and s i n c e  undergrowth contained more n u t r i e n t s  fol lowing 
convent ional  p l a n t i n g ,  t h e  weeds must have been h igher  i n  n u t r i e n t s  than  
bahiagrass .  

Soybeans w e r e  p lan ted  l a t e  (August 15)  and y i e l d s  were low, averaging 
980 and 880 kg/ha f o r  ' J u p i t e r '  and 'UF V-1' c u l t i v a r s ,  r e spec t ive ly .  
'Cobb' soybeans and sunflowers gave no cons i s t en t  y i e lds .  There w a s  no 
r e s i d u a l  e f f e c t s  due t o  t i l l a g e  and subso i l i ng  on the  ' J u p i t e r '  and 'UF 
V-1' soybean y i e lds .  

I n  1979, low r a i n f a l l  i n  t h e  l a t t e r  s t a g e s  of growth reduced g r a i n  
y i e lds .  Subsoi l ing  and t i l l a g e  had no e f f e c t  on y i e l d  o r  ears per  p l an t .  
However, subso i l i ng  aga in  improved t h e  s tand .  There were almost 52,000 
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plants/ha f o r  t h e  subsoi led  beans compared t o  46,400 plants/ha on t h e  
check. Funks G-4507 had t h e  h ighes t  y i e l d  s i m i l a r l y  t o  t h e  1978 r e s u l t s ,  
bu t  Pioneer  3958 y i e lded  s i g n i f i c a n t l y  less than  Funks G-4507 as compared 
t o  1978 where y i e l d s  were about t h e  same. Yie lds  and uptake of N f o r  t h e  
s t o v e r  corresponded t o  g r a i n  y i e l d s .  The o v e r a l l  stover/grain y i e l d  r a t i o  
i n  1978 and 1979 w a s  1.84 and 1.58, r e spec t ive ly .  

I n  1976 and 1979, t h e  convent ional  pract ice  of p l a n t i n g  corn gave 
y i e l d s  no d i f f e r e n t  from t h e  n o- t i l l a g e  method. Since c o s t s  of p l an t ing  
by t h e  no- t i l l age  method are d e f i n i t e l y  lower (2), i t  fol lows t h a t  it 
would be  more economical t o  p l a n t  corn  by t h e  n o- t i l l a g e  p r a c t i c e .  

I n  1978,  corn y i e l d s  obta ined  from t h e  convent iona l  p r a c t i c e  was more 
than by no- t i l l age ;  4470 v s  3370 kg/ha, r e s p e c t i v e l y  (Table 3) .  The value 
of t h e  y i e l d  d i f f e r e n c e  (1100 kg/ha) would probably more than  make up f o r  
t h e  sav ings  i n  us ing  t h e  n o- t i l l a g e  compared t o  t h e  convent ional  method 
(2) .  However, when both methods had t h e  added pract ice  of subso i l i ng ,  
t h e r e  w a s  i nc reased  y i e l d s  f a r  both methods of p l a n t i n g  and t h e  inc rease  
w a s  enough g r e a t e r  f o r  n o- t i l l a g e  t h a t  i t  w a s  s u p e r i o r  t o  t h e  convent ional  
method; 5643 vs 5258 kg/ha, r e s p e c t i v e l y  (a 385 kg/ha y i e l d  d i f f e r ence ) .  

1. 

2. 

3.  

4 .  

5. 

6 .  
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Table 1.	 1976 corn  g r a i n  y i e l d  d a t a  t e s t i n g  row 
width and n o- t i l l a g e  on two c u l t i v a r s .  

C u l t i v a r s  t Average 
Treatments Funks G-4708 Pioneer  3369A over c u l t i v a r s  

Bows spaced 90 cm, kg/ha 

Conventional 4 5240 5130 

No - t i l l  4 4880 4360 

Rows spaced 45 cm, kg/ha 

Conventional 4 4730 5330 

No - t i l l  4 4800 5400 

Average over spac ing ,  kg/ha 

Conventional 4 4980 5 240 

N o  - t i l l  -4 4840 4880 

8 4910 5060 

5180 

4620 

5030 

5100 

5110 

4860 

'Funks G-4708 is  an early-maturing c u l t i v a r  and Pioneer  33698 is a medium 
maturing c u l t i v a r .  

of observa t ions .  



146 


Table  2.	 1978 y i e l d  d a t a  i n  n o- t i l l a g e  experiment 
on co rn  on Scranton f s .  

N' 
Y ie lds  

Treatments Corn g r a i n  Forage Undergrowth 

Subso i l i ng  
No 32 
Y e s  32 

T i l l a g e  
Conventional 32 4860 9090 2531 
No-till 32 4510 8130 2480 

Cu l t  ivars 
Funks G-4507 16  2620 
DeKalb XL18 16  2780 
DeKalb XL12 16  2410 
Pioneer  3958 16  2200 

'Number of observa t ions .  

'Values fol lowed by d i f f e r e n t  l e t t e r s  are d i f f e r e n t  a t  t h e  
5%l e v e l  of p r o b a b i l i t y .  
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Table 3 . 	 1978 corn g r a i n  y i e l d s  showing i n t e r a c t i o n  
between subso i l i ng  and n o- t i l l a g e  t rea tments .  

Subsoi l ing  P lan t ing  method 
t reatment  Conventional No- t i l lage  

NO 3370bB 

Y e s  5260 5640a 

followed by d i f f e r e n t  s m a l l  let ters i n  between 
columns and d i f f e r e n t  c a p i t a l  letters i n  rows are 
d i f f e r e n t  at  t h e  5% l e v e l  of p r o b a b i l i t y .  Data are 
averages over  f o u r  r e p l i c a t i o n s  and f o u r  c u l t i v a r s .  
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Table  4 . 	 1978 corn  p l a n t  popula t ion  and e a r s  
per  p l a n t  as a f f e c t e d  by n o- t i l l a g e  
and subso i l i ng .  

Treatments  Plants/ha Ears/plant 

S u b s o i l i n g  
No 32 0.91 
Y e s  32 60,200a 0.92 

P l a n t i n g  method 
Conventional 32 53,000 0.92 
No - t i l l age  32 53,800 0.91 

'Number of observa t ions .  

fol lowed by d i f f e r e n t  l e t t e r s  are d i f f e r e n t  
a t  t h e  5% l e v e l  of p r o b a b i l i t y .  



Table 5. 	 N u t r i e n t  composi t ion o f  co rn  s tove r  and undergrowth i n  
1978 as a f f e c t e d  by s u b s o i l i n g  and methods o f  p l a n t i n g .  

N 0.88 0.88 0.95 0.82 1.15 1.26 1.08 

P 0.23af 0.23 0.22 0.20 0.21 

K 0.59 0.60 0.56 0.63 .81 1.80 

Ca 0.10 0.11 0.10 0.11 0.95 0.89 1.48 0.36 

0.09 0.08 0.09 0.08 0.23 0.22 

cu 21 18 21 16b 

Fe 32 20 19 48 48 
Mn 22 24 119 118 126 1 1 1  

' Number o f  observa t ions .  

Values fo l lowed by d i f f e r e n t  l e t t e r s  i n  h o r i z o n t a l  rows t e s t i n g  s u b s o i l i n g  and methods of  
p l a n t i n g  f o r  s t ove r  and undergrowth, r e s p e c t i v e l y ,  a r e  s i g n i f i c a n t l y  d i f f e r e n t  a t  the  5% 
l eve l  o f  p r o b a b i l i t y .  



Table 6. 	 Uptake o f  n u t r i e n t s  i n  corn s tove r  and undergrowth i n  
as a f f e c t e d  by s u b s o i l i n g  and methods o f  p l a n t i n g .  

N 90a 85a 66b 33a 26b 33a 26b 

P 16b 23a 21a 18b 6a 6a 

K 39b 62a 51 41a 52a 

Ca 7 12 9 9 26 22 39a 

6b 9a 6a 56 
cu 0.17 0.17 

Fe 0.14 0.18 0.17 0.15 

Mn 0.20 0.18 0.34 0.27 0.33 0.28 

'Number o f  observat ions.  

fo l lowed by d i f f e r e n t  l e t t e r s  i n  h o r i z o n t a l  rows t e s t i n g  subso i l  i ng  and methods o f  p l a n t i n g  
fo r  s tover  and undergrowth a r e  s i g n i f i c a n t l y  d i f f e r e n t  a t  5% l e v e l  o f  p r o b a b i l i t y .  



Table 7. y i e l d  data i n  n o - t i l l a g e  corn exper iment on Scranton f s .  

Gra in  Stover 

Treatments Nt y i e l d  an t  Y i e l d  N uptake 
-------

Subso i l i ng  

No 3200 461 0 49 
Yes 0.91 5610 56 

T i  lage 

Conventional 49,050 0.92 5060 

N o  - t i l l  3220 49 , 0.90 5160 54 

Cul t i v a r s  

Funks 16 47,200 0.87 

16 20b 48,850 0.89 

XL12 16 47,550 0.93 
Pioneer 16 53,190 0.94 

'Number o f  observa t ions .  

fo l lowed by d i f f e r e n t  l e t t e r s  a re  d i f f e r e n t  a t  t h e  5% l e v e l  o f  p r o b a b i l i t y .  




