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INTRODUCTION 

M u l t i c r o p p i n g  (g row ing  t w o  o r  more c r o p s  p e r  y e a r  on  t h e  same land  a rea )  
has g r e a t e s t  advantage i n  t h e  t r o p i c s  and s u b - t r o p i c s  where 12 month 
g r o w i n g  seasons a r e  n o t  u n u s u a l .  S ince  F l o r i d a  and much o f  t h e  s o u t h e a s t e r n  
U.S. l i e s  i n  or  c l o s e  t o  t h i s  r e g i o n ,  p r o p e r l y  managed m u l t i c r o p p i n g  
systems c o u l d  r e s u l t  i n  i n c r e a s e d  f o o d  p r o d u c t i o n  by t a k i n g  advantage 
o f  t h e  l ong  g r o w i n g  season. Farmers i n  Taiwan,  f o r  example, s u c c e s s f u l l y  
use m u l t i c r o p p i n g  and r o u t i n e l y  grow as many as  5 or more c r o p s  p e r  yea r  on 
t h e  same land.  T h i s  success b y  t h e  Taiwan fa rmers  i s  due i n  p a r t  to  t h e  
u t i l i z a t i o n  of a yea r- round  f a v o r a b l e  g row ing  season and t o  t h e  use o f  
new techno logy ,  i n c l u d i n g  s h o r t  season c r o p  v a r i e t i e s ,  i n g e n i o u s  systems 
for o v e r l a p p i n g  p l a n t i n g  and h a r v e s t  d a t e s ,  and p r o p e r  use o f  f e r t i l i z e r  
and p e s t i c i d e s .  

The ac reage  under  m u l t i c r o p p i n g  has i nc reased  r a p i d l y  d u r i n g  r e c e n t  yea rs  
i n  t h e  U . S . ,  t h e  l a r g e s t  agronomic  m u l t i c r o p p i n g  system b e i n g  sma l l  g r a i n  
succeeded by soybeans. C l i m a t i c  c o n d i t i o n s  i n  the s o u t h e a s t  a r e  such t h a t  
m u l t i c r o p p i n g  s h o u l d  be e x p l o i t e d  t o  t h e  u t m o s t  t o  h e l p  meet t h e  demand 
f o r  a g r i c u l t u r a l  p r o d u c t s .  Food and f i b e r  p r o d u c t i o n  must  i nc rease  t o  
s a t i s f y  t h e  needs o f  a r a p i d l y  g r o w i n g  p o p u l a t i o n  i n  t h e  s o u t h e a s t  and t o  
h e l p  meet t h e  needs c r e a t e d  f r o m  n a t i o n a l  and w o r l d  c o m p e t i t i o n .  
Producers  i n  t h e  s o u t h e a s t  must  make b e t t e r  u t i l i z a t i o n  o f  t h e i r  f a rm land  
on  a yea r- round  p r o d u c t i o n  b a s i s  t o  o f f s e t  i nc reased  c o s t  and i n f l a t i o n  
from l a n d  p r i c e s ,  t a x e s ,  l a b o r ,  mach ine ry ,  i n t e r e s t ,  i r r i g a t i o n  systems and 
o t h e r  f o rms  o f  overhead.  

Many m u l t i c r o p p i n g  f a r m e r s  a r e  i n c r e a s i n g  t h e i r  chances f o r  success by 
u t i l i z i n g  n o - t i l l a g e  ( t h e  open ing  o f  a s l o t  i n  t h e  s o i l  o n l y  s u f f i c i e n t l y  
deep and w i d e  t o  p r o p e r l y  d e p o s i t  and c o v e r  the seed) or n o - t i l l a g e  p l u s  
s u b s o i l i n g ,  t o  p l a n t  one or more c r o p s  i n  t h e i r  m u l t i c r o p p i n g  system. 
M u l t i c r o p p i n g  n o - t i l l a g e  f a r m i n g  r e q u i r e s  a h igh l e v e l  o f  management t h a t  
m o s t  p roduce rs  have not  expe r ienced .  N o - t i l l a g e  has numerous advantages ove r  
c o n v e n t i o n a l  t i l l a g e  p l a n t i n g  management. N o - t i l l a g e  reduces e r o s i o n  (18 ) .  
N o - t i l l a g e  conserves  s o i l  m o i s t u r e  when p l a n t i n g s  a r e  i n t o  a c h e m i c a l l y  
c o n t r o l l e d  mu lch  c r o p  and i n d i c a t i o n s  a r e  t h a t  a more v i g o r o u s  root  system 
deve lops  t o  a i d  i n  w i t h s t a n d i n g  d r o u g h t  s t r e s s  ( 1 1 ) .  N o - t i l l a g e  r e s u l t s  i n  
t i m e l y  p l a n t i n g  o f  c r o p s  i n  s u c c e s s i o n  w i t h o u t  d e l a y s  expe r ienced  i n  conven
t i o n a l  seedbed p r e p a r a t i o n  ( 1 3 ) .  N o - t i l l a g e  reduces t h e  number o f  f a r m i n g  
o p e r a t i o n s ,  t h u s  i n  many cases r e d u c i n g  p r o d u c t i o n  c o s t  and c o n s e r v a t i o n  
o f  f u e l  (22 ) .  N o - t i l l a g e  r e s u l t s  i n  g r e a t e r  or equa l  y i e l d  of c rops  
(10, 12, 19) .  N o - t i l l a g e  reduces prob lems w i t h  Lesse r  Corn S t a l k  Borer ,  
one o f  t h e  most  dreaded i n s e c t s  i n  t h e  s o u t h e a s t  ( 2 , 3 ) .  N o - t i l l a g e  i n  
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con junc t i on  w i t h  a good mulch c rop  can reduce weed problems when compared 
e q u a l l y  w i t h  convent ional  t i l l a g e  (12) .  N o - t i l l a g e  farming has disadvan
tages as w e l l  as the previously mentioned advantages. The disadvantages 
can be summed up i n  t he  fact t h a t  t h i s  type of farming requ i res  an 
i nnova t i ve ,  h i g h l y  s k i l l e d ,  and informed farmer who, t o  be success fu l ,  
wants t o  make i t  work. 

Many producers a r e  u t i l i z i n g  n o - t i l l a g e  p l a n t e r s  t o  grow crops i n  c rop  
res idues ,  mulch crops or sod crops i n  succession m u l t i c r o p p i n g  systems. 
Because o f  new n o - t i l l a g e  and n o - t i l l a g e  p l u s  s u b s o i l i n g  equipment and 
chemical weed c o n t r o l ,  producers can u t i l i z e  c rop  res idues,  mulch crops and 
sods to  g r e a t  advantage as mulch for  succeeding crops ins tead  o f  burn ing  
o r  o therwise des t roy ing  them as i n  pas t  management. Mulch m a t e r i a l s  
i nc l ude  any th ing  l e f t  on or app l i ed  t o  the  s o i l  su r face  around p l a n t s  or 
i n  which crops a r e  p l an ted  i n t o  t o  conserve mo is tu re ,  moderate s o i l  
temperature,  c o n t r o l  weeds, p reven t  e ros ion  and t o  increase c rop  or  
p l a n t  p roduc t i on  capac i t y .  The mulch m a t e r i a l  may be o rgan i c ,  such as 
compost, bark,  leaves, grass c l i p p i n g s ,  c rop  res idues ,  dormant or k i l l e d  
sods, and k i l l e d  w i n t e r  cover crops such as smal l  g ra i ns  and legumes; or 
i t  may be i n e r t ,  such as sand, g r a v e l ,  pebbles, t i n f o i l  o r  po lye thy lene  
f i Im.  

Probably the most impor tant  f a c t o r  t o  farmers i s  t he  f a c t  t h a t  p r o p e r l y  
u t i l i z e d  mulch can r e s u l t  i n  s i g n i f i c a n t  increases i n  y i e l d  o f  crops 
( 1 1 ,  14, 23, 24).  The major c o n t r i b u t i n g  f a c t o r s  t o  y i e l d  response from use 
of a mulch i s  a r e s u l t  of the conserva t ion  of s o i l  water (6 ,  1 1 ,  14, 
20, 23, 24) ,  f r o m  reduced water r u n o f f  ( 1 ,  4, 14,  16, 24) and increased 
water i n f i l t r a t i o n  (9, 15, 16 ) .  Mulch m a t e r i a l  prevents  loss o f  water 
from the  s o i l  by evaporat ion.  S o i l  mo i s tu re  moves by c a p i l l a r y  a c t i o n  t o  
the  su r f ace  and evaporates i f  n o t  covered by a mulch. Mulching w i l l  
p revent  c r u s t i n g  o f  the s o i l  su r face ,  thus improving abso rp t i on  and per
c o l a t i o n  o f  water i n t o  the  s o i l  and a t  the  same t ime, e l i m i n a t i n g  e ros ion .  
So i l  i t s e l f ,  f e r t i l i z e r s  and o ther  chemicals app l i ed  t o  t he  s o i l  a re  
major c o n t r i b u t i n g  sources to  a g r i c u l t u r a l  p o l l u t i o n .  Losses o f  s o i l  
and chemicals by bo th  water and wind e ros ion  can be reduced t o  near zero  
by u t i l i z i n g  mulches i n  c rop  p roduc t i on  (1, 4, 9, 15, 16, 23). Maintenance 
o f  a more un i f o rm  s o i l  temperature can be obta ined by us ing  mulches i n  
crop p roduc t i on  (6, 20, 23) .  The mulch a c t s  as an i n s u l a t o r  t h a t  keeps 
the  s o i l  warm d u r i n g  c o o l  pe r i ods  and cool under in tense  s u n l i g h t .  
Organic mulches can improve s o i l  s t r u c t u r e  and t i l t h .  As the  mulch 
decays, the  m a t e r i a l  works down i n t o  the  t o p s o i l .  Decaying mulch can 
serve as a source o f  increased c a t i o n  exchange s i t e s  t o  h o l d  more p l a n t  
n u t r i e n t s  as w e l l  as the a d d i t i o n  o f  n u t r i e n t s  to  t he  s o i l .  Mulch from 
legumes can f u r n i s h  s u b s t a n t i a l  q u a n t i t i e s  o f  n i t r o g e n  (N) and o the r  
n u t r i e n t s  t o  t he  succeeding c rop  (17) .  Good mulches have ‘control led or 
reduced weeds (5, 12, 21),  increased p l a n t  n u t r i e n t  uptake (20), reduced 
the need for tillage opera t ions  and thereby reduced so i l  compaction (7), 
increased s o i l  aggregat ion,  o rgan ic  mat te r  and s o i l  N ( 4 ) ,  and improved 
crop stands and reduced p roduc t i on  costs  ( 5 ) .  

When n o - t i l l a g e  and mulch management a r e  p rope r l y  incorpora ted  i n  va r i ous  
m u l t i p l e  cropping systems, advantages o f  each can a s s i s t  modern day farmers 
t o  be b e t t e r  producers o f  food and f i b e r .  The o b j e c t i v e  o f  t h i s  paper i s  
t o  d iscuss some examples o f  mulch management assoc ia ted  w i t h  m u l t i p l e  
cropping. I t  w i l l  be imposs ib le  t o  cover a l l  aspects of the sub jec t  
o r  t o  c i t e  every research re ference on the  sub jec t .  
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SMALL GRAIN RESIDUE FOR A MULCH 

S m a l l  g r a i n  f o l l owed  by soybeans i s  the agronomic m u l t i c r o p p ing system most 
widely grown i n  the  southeast  U.S., and p robab ly  i n  the  wo r l d  About half 
o f  smal l  g r a i n  p l a n t s  i s  c rop  res idue  t h a t  can be used f o r  a mulch i n  no-
t i l l a g e  p l a n t i n g  o f  summer annuals.  Wheat s t raw res idue  averages about 
9 0 ,  0.67, 0.07, 0.97, and 0.17% d r y  ma t te r ,  N, phosphorus ( P ) ,  potassium 
(K)  and ca lc ium (Ca), r e s p e c t i v e l y  (8 ) .  A 40 bu/A wheat c rop  w i l l  leave 
a res idue  o f  about 4,080 Ib/A c o n t a i n i n g  about 27,  6 and 47 Ib/A of 
N, P20 and K20, r e s p e c t i v e l y .  S o i l  e ros ion  can be reduced t o  a minimum 
w i t h  about 1,700 Ib/A o f  wheat r es i due  on a sandy o r  sandy loam soil and 
about 750 lb /A i s  needed on a c l a y  loam (8 ) .  

Interrill e ros ion  can be reduced by 40% w i t h  450 lb/A wheat s t raw and about 
80% by 1,800 lb/A as compared t o  no mulch (15).  Eros ion was near zero 
a t  h i ghe r  mulch ra tes .  Water r u n o f f  was s l i g h t l y  reduced a t  the  1,800 Ib/A 
r a t e .  Another s tudy found t h a t  2,000 Ib/A o f  wheat s t raw decreased s o i l  
loss t o  o n l y  18% b u t  t h a t  4,000 Ib/A reduced e ros ion  to  less than 5% of  
the  c o n t r o l  (16) .  Runoff v e l o c i t y  r educ t i on  by the mulch was the  major 
c o n t r i b u t i n g  f a c t o r  t o  reduce e ros ion .  

Summary o f  3 t o  4 years and 4 l o c a t i o n s  i n  Georgia o f  wheat-soybean double 
c ropp ing  y i e l d  i s  found i n  Tables 1 and 2 .  Note t h a t  system 4, n o - t i l l a g e  
of  soybeans i n t o  wheat s t raw,  i s  the  system i n  which mulch i s  u t i l i z e d .  
Soybean y i e l d  f o r  t reatment  4 i s  equal t o  soybeans i n  a l l  o t h e r  systems 
i n c l u d i n g  monocropped f u l l  season soybeans, t reatment  3. 

Table 2 shows f e r t i l i t y  response of wheat soybean double cropping a t  
t he  same s o i l  s i t e  f o r  3 years.  E f f e c t i v e  use o f  preemergence and post -
emergence h e r b i c i d e s ,  narrow rows, t ime l i ness  o f  ha rves t i ng  o f  wheat and 
p l a n t i n g  o f  soybeans i n t o  the  wheat s t raw has e s s e n t i a l  t o  o b t a i n  
these y i e l d s .  

WINTER ANNUAL CROPS FOR A MULCH 

These m u l t i c r o p p i n g  systems i nc l ude  growing of  wheat, r ye ,  oa ts ,  ba r l ey ,  
ryegrass,  ve tch ,  l u p i n  and c l o v e r s  t h a t  are chem ica l l y  k i l l e d  and con
v e r t e d  t o  a mulch c rop  a t  or be fo re  p l a n t i n g  o f  the  succeeding crop.  I n  
some instances a smal l  g r a i n  and legume m ix tu re  i s  grown as the  mulch crop.  
No-t i l lage co rn  p l an ted  into Harry vetch and cr imson c l o v e r  m ix tu res  
produced g r a i n  y i e l d s  comparable t o  those obta ined by the a p p l i c a t i o n  
o f  100 Ib/A N i n  a U n i v e r s i t y  o f  Delaware s tudy (17) .  Approximately one-
t h i r d  o f  the  t o t a l  N f rom mulch covers was re leased t o  t he  corn  i n  a s i n g l e  
season, w i t h  about 90% o f  t h i s  de r i ved  f rom cover c rop  top  growth. 
Mulch covers were less  r e f l e c t i v e  than the  bare s o i l  sur face,  r e s u l t i n g  
i n  mulch su r f ace  temperatures up t o  10 C h i ghe r  than those w i t h  unprotected 
s o i l  su r faces .  Temperatures immediately below the  mulch covers were more 
than 10 C lower than those of the su r f ace  o f  unpro tec ted  s o i l .  

Ten years o f  research a t  Clemson University has shown t h a t  ve tch  and r y e  
mulch averaged 3.11 inches l ess  water r u n o f f  pe r  year ,  2.38 tons/A 
less s o i l  e ros ion  loss p e r  year  and t h a t  y i e l d  was equal o r  g r e a t e r  than 
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plowed unmulched c o r n  ( 4 ) .  T h i s  s t u d y  showed t h a t  t h e  degree o f  s o i l  
a g g r e g a t i o n  i nc reased  a f t e r  10 yea rs  i n  mulched t r e a t m e n t s  b u t  was reduced 
s i g n i f i c a n t  y i n  t h e  p lowed check  t r e a t m e n t .  Mulched t r e a t m e n t  o f  v e t c h  
and r y e  i n c  eased s o i l  o r g a n i c  m a t t e r  f rom 1 .5  to  2.6%, and s o i l  N 
f r o m  0.047 o 0.069% a f t e r  10 y e a r s  o f  c o n t i n u o u s  c o r n ,  w h i l e  t h e  p lowed 
check remained a t  1.2% o r g a n i c  m a t t e r  and 0.036% N .  

I n  a Georg ia  s tudy ,  n o - t i l l a g e  o f  c o r n  and soybeans showed t h a t  u s i n g  
t h e  r y e  c r o p  f o r  a mulch  as opposed t o  removal f o r  hay r e s u l t e d  i n  52 
bu/A more c o r n  and 13 bu/A more soybeans ( 1 1 ) .  T h i s  was a 46% i n c r e a s e  
fo r  c o r n  and 30% i n c r e a s e  f o r  soybeans. C o n s e r v a t i o n  and b e t t e r  u t i l i z a t i o n  
o f  moisture was t h e  m a j o r  a t t r i b u t i n g  f a c t o r  t o  b e t t e r  y i e l d  from t h e  r y e  
mulch  t o r n  and soybeans. S i m i l a r  s t u d i e s  i n  F l o r i d a  o f  n o - t i l l a g e  p l u s  sub-
s o i l i n g  i n t o  r y e  mulch  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  r e s u l t e d  i n  s i g n i f i c a n t l y  
g r e a t e r  soybean and g r a i n  sorghum y i e l d s ,  t a l l e r  p l a n t s ,  g r e a t e r  c r o p  
p o p u l a t i o n s  and fewer  weeds ( 1 2 ) .  

Tab les  3 -5  g i v e  y i e l d  d a t a  f rom t h e  U n i v e r s i t y  of F l o r i d a  on  g rowth  o f  
c r o p s  p l a n t e d  i n  w i n t e r  annua ls  grown f o r  a mulch .  These d a t a  i l l u s t r a t e  
many o f  t h e  b e n e f i t s  o f  n o - t i l l a g e  and a mulch  as d i s c u s s e d  i n  t h e  i n t r o 
d u c t i o n .  N o - t i l l a g e  p l u s  s u b s o i l i n g  r e s u l t e d  i n  h i g h e r  y i e l d  t han  r e g u l a r  
n o - t i l l a g e  f o r  c o r n ,  g r a i n  sorghum and s u n f l o w e r s  ( T a b l e  3 ) .  I n  a s i m i l a r  
s t u d y  c o r n  y i e l d  was 133 bu/A f rom n o - t i l l a g e  p l u s  s u b s o i l  i n  r y e  f o r  mulch  
and 114 bu/A f o r  c o n v e n t i o n a l  t i l l a g e  plus s u b s o i l .  

Harry vetch p r o v i d e d  a lmos t  a l l  t h e  N r e q u i r e d  f o r  c o r n  and g r a i n  sorghum 
Table 4),  and n o - t i l l a g e  o f  t hese  c r o p s  i n t o  t h e  v e t c h  gave h i g h e r  
y i e l d  t han  c o n v e n t i o n a l  t i l l a g e .  Data  i n  T a b l e  5 i l l u s t r a t e s  t h e  d i f f e r e n c e  
i n  N requ i remen ts  o f  g r a i n  sorghum depend ing on t h e  mulch  or g reen  manure 
c r o p  p receed ing  t h e  g r a i n  sorghum. 

SOD CROPS FOR A MULCH 

Sod c r o p s  o f  p e r e n n i a l  g rasses ,  such as o r c h a r d g r a s s ,  b l u e g r a s s ,  f escue ,  
bermudagrass and b a h i a g r a s s  have been used as mulch  c r o p s  f o r  n o - t i l l a g e  
c o r n  more than  any o t h e r  summer annua l .  More problems have been encoun te red  
from t h e  warm season sod c r o p s  than  c o o l  season. I n  gene ra l  c o r n  p r o d u c t i o n  
has been good i n  t hese  sod c r o p s  i f  t h e  sod i s  k i l l e d  e f f e c t i v e l y  w i t h  
h e r b i c i d e s  so t h a t  t h e  sod c r o p  does n o t  compete w i t h  c o r n  for wa te r  and 
f e r t i l i z e r .  P r o p e r l y  managed sods can  be b e n e f i c i a l  as a mu lch  f o r  
g row ing  n o - t i l l a g e  c o r n .  

A V i r g i n i a  s t u d y  ( 1 4 )  showed t h a t  mulched t r e a t m e n t s ,  whether  o f  undisturbed 
k i l l e d  o r c h a r d g r a s s  sod on n o - t i l l a g e  p l o t s  or o f  wheat s t r a w  on  c o n v e n t i o n a l  
p l o t s ,  gave t h e  l owes t  v a l u e s  for w a t e r  r u n o f f  and h i g h e s t  v a l u e s  f o r  s o i l  
w a t e r  c o n t e n t  and y i e l d  o f  c o r n .  S o i l  w a t e r  conserved by  t h e  mulches 
i nc reased  c o r n  y i e l d  by 39 bu/A. Another  V i r g i n i a  s t u d y  produced an 
average o f  103 bu/A c o r n  on n o - t i l l a g e  i n  o r c h a r d g r a s s  v e r s u s  80 bu/A from 
c o n v e n t i o n a l  t i l l a g e  (23 ) .  The h i g h e r  y i e l d  w i t h  23 bu/A more c o r n  f rom 
n o - t i l l a g e  ve rsus  c o n v e n t i o n a l  was a t t r i b u t e d  to  l e s s  w a t e r  r u n o f f ,  less 
e v a p o r a t i o n ,  and n e g l i g i b l e  e r o s i o n .  T h i s  r e s u l t e d  i n  more e f f i c i e n t  use  
o f  w a t e r  f o r  c r o p  p r o d u c t i o n .  Kentucky r e s e a r c h e r s  have shown t h a t  k i l l e d  
b l u e g r a s s  sods have h i g h e r  s o i l  w a t e r  c o n t e n t  and lower s o i l  tempera tures  
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i n  n o - t i l l a g e  c o r n  s t u d i e s  ( 6 ) .  I n  an  Ohio  s t u d y ,  t a l l  f e s c u e  k i l l e d  and 
used f o r  a mu lch  i n  n o - t i l l a g e  c o r n  management p roduced 3 t imes  as g r e a t  
a y i e l d  e f f e c t  f o r  corn as  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  ( 2 4 ) .  

I n  a Georg ia  s t u d y ,  t h e  a u t h o r  f ound  t h a t  n o - t i l l a g e  o f  c o r n  i n  a f i e l d  o f  
abou t  50% f e s c u e  and 50% bermudagrass averaged 10 bu/A l e s s  than  conven
t i o n a l  t i l l a g e  t r e a t m e n t s .  C o n v e n t i o n a l  t i l l a g e  c o r n  ranged from 128 t o  
154 bu/A w i t h  an  ave rage  o f  143 bu/A and n o - t i l l a g e  i n t o  t h e  sod ranged f rom 
121 t o  I 3 8  bu/A w i t h  a n  average of 133 bu/A. I ncomp le te  c o n t r o l  of t h e  
bermudagrass r e s u l t e d  i n  c o m p e t i t i o n  o f  t h e  sod w i t h  t h e  n o - t i l l a g e  c o r n .  

G r a i n  sorghum tended t o  y i e l d  abou t  t h e  same f o r  n o - t i l l a g e  ve rsus  con
v e n t i o n a l  t i l l a g e  i n  a b a h i a g r a s s  sod ( T a b l e  5 ) .  Bah iagrass  was effec
t i v e l y  c o n t r o l l e d  by p r e a p p l i c a t i o n  o f  Roundup and p o s t  d i r e c t  a p p l i c a t i o n  
o f  Paraquat  i n  t h i s  s t u d y .  

SUMMARY 

Crop r e s i d u e s ,  mulch  c r o p s ,  and sod c r o p s  can be u t i l i z e d  i n  numerous 
m u l t i p l e  c r o p p i n g  systems. E f f e c t i v e  management o f  mulches r e q u i r e s  
knowledge o f  how t o  f a r m  by t h e  n o - t i l l a g e  method and how t o  e f f e c t i v e l y  
u t i l i z e  c o n t a c t  h e r b i c i d e s  such as Paraquat  and Roundup t o  k i l l  and/or  
c o n v e r t  crop r e s i d u e s ,  mulch  c r o p s  and sod c r o p s  i n t o  a mulch .  P r o p e r l y  
managed mulches i n  m u l t i c r o p p i n g  n o - t i l l a g e  f a r m i n g  a r e  v a l u a b l e  because 
o f  reduced e r o s i o n  and p o l l u t i o n ,  m o i s t u r e  c o n s e r v a t i o n ,  l ower  s o i l  temp
e r a t u r e s  i n  warm wea the r ,  higher s o i l  t empera tu res  i n  c o l d  wea the r ,  b e i n g  
a s o u r c e  o f  s o i l  o r g a n i c  m a t t e r  and p l a n t  n u t r i e n t s ,  reduced weed g rowth ,  
reduced Lesser  Corn S t a l k  Bo re r  i n f e s t a t i o n ,  improved chemica l  and phys
i c a l  s o i l  p r o p e r t i e s ,  improvement i n  t i m e l i n e s s  f o r  p l a n t i n g  o f  c r o p s ,  
fewer t i l l a g e  o p e r a t i o n s ,  and improved c r o p  y i e l d .  
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3. 

4. 
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TABLE 1 .  AVERAGE OF THREE OR FOUR YEARS AND THREE LOCATIONS (CALHOUN, 
GRIFFIN AND PLAINS, GA.) OF DOUBLE C R O P  WHEAT-SOYBEANS. 

SOYBEANS AVERAGE Y I 
System F o l l o w i n g  P l a n t e d  T i l l a g e  Wheat Soy beans 

t o n  DM/A bu/A 
1. Wheat f o r a g e  e a r l y  no 3.0 32 
2. Wheat f o r a g e  e a r l y  yes 3.0 28 
3. No- crop e a r l y  yes 3 1  
4, Wheat g r a i n  l a t e  no  45.0 31 
5. Wheat g r a i n  l a t e  yes 45.0 31  

TABLE 2 .  THREE YEAR AVERAGE YIELD OF WHEAT-SOYBEAN MULTICROPPING FROM 
FERTILIZATION ON A CECIL SCL AT GRIFFIN, GA.  

T reatment  T i l l a g e  Annual F e r t i l i t y  Y i e l d  
Wheat Soybeans Wheat Soybeans Wheat Soybeans T o t a l  

N - P - K bu/A 
1 
2 
3 

y es no 
yes no  
yes no 

0-0-0 O - O - O 
67 - 0 - 0 0-0-0  
67-65-125 O - O - O 

15 d 
39 c 
43 a 

16 d 3 1  d 
29 c 68 c 
36 b 79 b 

4 yes no 67-130-250 O- O- O 50 a 39 a 89 a 

TABLE 3. CORN,  G R A I N  SORGHUM, AND SUNFLOWERS PLANTED NO-TILLAGE INTO 
R Y E  FOR A MULCH I N  1978 AT WILLISTON, FLORIDA. 

Crop V a r i e t y  N o  - T i l l a g e  N o  - T i l l a g e  D i f f e r e n c e  % 
p l u s  s u b s o i l  I nc rease  

Corn Funks G4507 89 bu/A 100 bu/A 1 1  bu/A 12 
Sorghum Grower ML135 46 bu/A 72 bu/A 26 bu/A 57 
Sorghum Deka lb  BR54 27 bu/A 69 bu/A 42 bu/A 156 
S u n f l o w e r  Sungrow 380* 358 # / A  914 # /A  556 # /A  156 

Sun f l ower  d a t a  was i n  c o o p e r a t i o n  w i t h  O r .  B r i a n  A.  B a i l e y .  
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TABLE 4. G R A I N  AND FORAGE YIELD FOLLOWING HARRY VETCH KILLED FOR A 
MULCH (M) OR USED AS A GREEN MANURE (GM). AVERAGE OF 1977 and I978  
AT THE UNIVERSITY OF FLORIDA. 

N i t r o g e n  # / A - - -
T i l  l age  0 75 150 average 

Deka lb  BR54 G r a i n  Sorghum bu/A 
no  ( M I  62 71 72 68 
y e s  (GM) 49 53 57 53 
X 56 62 65 

Deka lb  BR54 G r a i n  Sorghum t o n  d r y  m a t t e r / A  
n o  (MI 4.45 4.97 4.97 4.80 

X 3.99 

Deka lb  XL75A Corn t o n  d r y  matter/A 
no (M) 
yes (GM) 

3.65 3.85 4.05 
2.53 2.65 2.63 

3.85 
2.60 

X 3.09 3.25 3.34 

yes (GM) 3.52 3.86 3.80 

TABLE 5. YIELD OF DEKALB BR54 GRAIN SORGHUM PLANTED INTO V A R I O U S  C R O P S  
THAT ARE USED FOR A MULCH (NO-TILLAGE PLUS SUBSOIL) O R  GREEN MANURE I N  
1978 AT THE UNIVERSITY OF FLORIDA. (MULCH, M.  GREEN MANURE,GM.)

- - - N i t r o g e n  # / A  -
T i  l a g e  0 50 100 200 X 

bu/A 
cove r  c r o p  P e n s i c o l d  b a h i a g r a s s  

no (M) 18 32 53 59 73 47 
yes  (GM) 
X 

19 
19 

32 66 67 67 
32 60 63 70 

50 

no (M) I 8  
c o v e r  crop--Wrens Abruzz i  Rye

46 70 83 85 60 
yes  (GM) 
X 

20 
19 

46 57 81 74 
46 64 82 80 

56 

no  (M) 42 
c o v e r  c r o p  F r o s t  L u p i n

62 72 72 70 
- -

64 
yes (GM)-X 

65 
54 

77 86 70 69 
70 79 71 70 

73 

c o v e r  crop - - none,  w i n t e r  f a l l o w  
no 18 50 65 79 86 60 

35 58 68 86 86 
X 27 54 67 83 86 




