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Materials and Methods 

Research w a s  i n i t i a t e d  i n  1982 t o  eva lua t e  t h e  po t en t i a l .  of w in t e r  
legume cover  c rops  ahead of corn (Zea maize) grown f o r  s i l a g e  product ion.  
T ibbie  crimson c l o v e r  (Tr i fo l ium incarnatum),  M t .  Barker subte r ranean  
c l o v e r  (Tr i fo l ium subterraneum),  and Nova II common ve tch  (Vic ia  s a t i v a )  
were p l an t ed  November 10, 1982. Wheat (Tri t icum aestivum) and f a l l ow  p l o t s  
were included as checks.  Cover crops were p l an t ed  as main p l o t s  i n  a 
randomized b lock  des ign  w i t h  f o u r  r e p l i c a t i o n s .  The experiment was 
conducted a t  Baton Rouge, La.  on a M i s s i s s i p p i  a l l u v i a l  s i l t y  c l ay  loam 
s o i l  (Commerce/Mhoon series) wi th  s u r f a c e  pH nea r  6.0 ( i nc reas ing  wi th  
depth) .  Fallow and wheat p l o t s  were s p l i t  w i t h ,  and without  the 
a p p l i c a t i o n  of 30 l b s .  of N p e r  a c r e  as ammonium n i t r a t e  on March 4 ,  1983. 

On March 14, 1983, Funk hybr id  G-4611 corn w a s  p lan ted  i n  0.72 m rows 
us ing  three d r i l l s  of a Moore n o - t i l l  g r a i n  d r i l l .  A t  t h i s  p l a n t i n g  t h e  
cover crop p l o t s  were s p l i t  i n t o  9-row sub- plots f o r  t h r e e  d i f f e r e n t  
h e r b i c i d e  spray ing  p a t t e r n s :  (1) broadcas t  spray ing ,  (2) 15" bands 
cen te red  on t h e  rows, and (3)  no spray ing .  Paraquat  and a t r a z i n e  were 
sprayed i n  a volume of 240 1 p e r  hectare (25 g a l l o n s  p e r  a c r e )  a t  a rate of 
0.56 and 3.36 kg a i /ha  (0.5 and 3 l b s .  a i / a c r e ) ,  r e s p e c t i v e l y .  The legume 
subp lo t s  were 7 meters long and t h e  wheat and f a l l ow  subp lo t s  were 3.5 
meters long. The corn  w a s  re- planted on A p r i l  21, 1983. For  t h e  A p r i l  
p l a n t i n g  d a t e  a l l  subp lo t s  received a band spraying of Paraquat  ahead of 
the d r i l l  w i t h  Furadan app l i ed  i n  t h e  row a t  a r a t e  of 1 . 2  kg a i l h a .  

The cover c rops  were sampled on March 14 and Apr i l  2 1 ,  1983 from 0.093 
square  meter areas u s i n g  a shea r  and frame. Samples were taken from 
undis turbed  areas on March 14 and from prev ious ly  unsprayed sub- plots  on 
A p r i l  21. The Apr i l  21 samples were analyzed f o r  K je ldah l  n i t r o g e n  con ten t  
by the Forage Q u a l i t y  Laboratory of t h e  L.S.U. Southeast  Research S t a t i o n ,  
Frankl in ton ,  La.  

When 1 2  inches  t a l l  i n  l a t e  May, corn w a s  s idedressed  w i t h  70 kg-N/ha 
suppl ied  as l i q u i d  f e r t i l i z e r  (URAN-32) i n j e c t e d  mid-way between the rows. 
A t  t h i s  t i m e  a n  at tempt  w a s  made t o  c o n t r o l  a s e r i o u s  i n f e s t a t i o n  of 
johnsongrass  w i t h  a hand spray ing  of Poas t  (sethozydim) d i r e c t e d  i n  t h e  row 
middles.  Corn s i l a g e  samples were harves ted  on Ju ly  28 and J u l y  29, 1983. 
Samples were c u t  from a 3 meter l eng th  of a c e n t e r  row. These samples w e r e  
s epa ra t ed  i n t o  corn and johnsongrass  components and the f r e s h  weight of 
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each component w a s  obtained. Number of p lan t s  p e r  sample and number of 
ears per sample were a l s o  recorded. These components were then re-combined 
and passed through a grinding machine and sampled f o r  q u a l i t y  analys is .  
The composite s i l a g e  samples (corn and johnsongrass) were analyzed f o r  
moisture content and Kjeldahl ni trogen.  Ears were picked from an adjacent  
3 meter length of row and were dried a t  60 degrees C t o  determine gra in  
y ie ld .  

Results  and Discussion 

The dry matter production of the  cover crops on both sampling dates  
and the  crude protein and t o t a l  above ground nitrogen y ie ld  of the  A p r i l  
sampling da te  a r e  reported i n  Table 1. 

Table 1. Cover crop dry matter  and nitrogen y i e l d s  from corn cover crop 
study. 

Species Variety N protein' 

Crimson Tibbie 860 5020 124 
Sub M t .  Barker 2230 3790 143 23.5 
Vetch Nova 2800 3700 107 
Wheat Coker 762 - N 1570 2075 23 7.4 
Wheat Coker 762 + N 1630 3970 5 1  7.7 
fallow 6 05 9 10 21 14.1 
fa l low 345 9 15 23 16.3 

L.S.D. (0.05) 1012 1130 37 4 

* Mean of only 2 samples,  mean used t o  est imate N y ie ld  of p l o t s  with missing 
crude p ro te in  values. 

@ a i r  dry b a s i s  

Common vetch  produced the  g r e a t e s t  ea r ly  growth. It was i n t e r e s t i n g  
t o  note the  poor e a r l y  growth from t h e  crimson clover r e l a t i v e  t o  
subclover when t h e  species were planted i n  November. The winter of 1982 
was milder than average i n  Louisiana. For the A p r i l  sampling date,  dry 
matter production w a s  ranked as follows: Crimson Sub = Wheat + N = Vetch 

Wheat - N Fallow N. Crimson c lover  and wheat + N appeared t o  produce 
t h e  l a r g e s t  proportion of t h e i r  dry matter y ie ld  during a shor t  period l a t e  
i n  the  spring.  N f i x a t i o n  by the  legumes and nitrogen recovery by wheat 
and weeds a s  measured by the  y i e l d  of n i t rogen per hectare  was highest  f o r  
subclover followed by crimson clover and vetch. Overal l  the  subclover 
f ixed  the  l a r g e s t  amount of n i t rogen and re ta ined by f a r  t h e  highest  crude 
p ro te in  concentrat ion of a l l  the  cover crops. 

Visually the  wheat appeared t o  respond t o  the  March appl ica t ion of 
n i t rogen,  while the  fal low areas  (mainly annual bluegrass Poa annua) did 
not  respond. This w a s  r e f l ec ted  i n  t h e  dry matter and nitrogen contents of 
the  wheat and fal low p l o t s  a t  t h e  Apr i l  sampling date. Nitrogen f e r t i l i z e d  
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wheat produced twice t h e  n i t rogen  y i e l d  a s  u n f e r t i l i z e d  wheat bu t  no 
d i f f e r e n c e s  were found between fa l low t rea tments  wi th  and without  
f e r t i l i z e r  n i t rogen .  The f a l low weeds were not  e f f e c t i v e  i n  recovering 
appl ied  f e r t i l i z e r  n i t rogen .  The crude p r o t e i n  percentage of t h e  wheat 
w a s  n o t  e f f e c t e d  by t h e  a p p l i c a t i o n  of n i t rogen  t o  t h e  cover crop. The 
increased  uptake w a s  due t o  increased  d ry  matter product ion.  

The March 14 p l an t ing  r e s u l t e d  i n  a s tand  f a i l u r e .  It appeared as 
though t h e  corn  germinated and emerged through t h e  c rops  and i t  w a s  pruned 
a t  t h e  s o i l  su r f ace  by i n s e c t s  o r  b i r d s .  Def ina t ive  observa t ions  on t h i s  
p o i n t ,  however, were n o t  made and the e f f e c t  could have a l s o  been due t o  
ko l ines  ( a l l e l o p a t h y ) .  A t  t h e  time of t h e  Apr i l  r ep l an t ing ,  s tand  counts  
were made of t h e  e x i s t i n g  corn p l a n t s .  The mean s tand  count repor ted  as  
p l a n t s f h a  were s t rong ly  inf luenced by cover crop and were as fol lows:  
29340, 12325, 4910, 2100, and 1785 p l a n t s / h a  f o r  t he  fa l low,  wheat, 
crimson, sub, and ve t ch  t r ea tmen t s ,  r e spec t ive ly .  The fa l low treatment  had 
by f a r  t h e  l e a s t  vege ta t ion  and produced t h e  b e s t  s tand ,  bu t  s t i l l  not  a 
s a t i s f a c t o r y  one. The re- plant ing  was succes s fu l  i n  most cases. Seed was 
n o t  always w e l l  p laced i n t o  t h e  soil i n  t h e  previous ly  unsprayed p l o t s  due 
t o  inadequate  adjustment of downward p re s su re  on t h e  c o u l t e r  openers. A t  
h a r v e s t  t h e  p l a n t  popula t ions  were: 57950, 53600, 46050, 43790 and 40015 
p l a n t s f h a  f o r  t h e  fa l low,  crimson, ve t ch ,  wheat and subterranean p l o t s ,  
r e s p e c t i v e l y ,  wi th  an LSD (0.05) of 11930. 

Corn s i l a g e  dry ma t t e r  y i e l d ,  p l a n t  popula t ion ,  moisture content  a t  
h a r v e s t ,  and t o t a l  s i l a g e  n i t r o g e n  uptake were s i g n i f i c a n t l y  inf luenced by 
cover crop and spraying t rea tments .  Percent  corn i n  t h e  s i l a g e  and percent  
crude p r o t e i n  were inf luenced by cover crop t rea tments .  Grain y i e l d s  were 
low and w e r e  in f luenced  only by spraying t rea tment .  A summary of t h e  
r e s u l t s  i s  repor ted  i n  Tables  2 and 3. The crimson c love r  cover crop 
r e s u l t e d  i n  t h e  g r e a t e s t  s i l a g e  d ry  matter product ion.  Corn s i l a g e  
produced fol lowing subclover  had t h e  h i g h e s t  crude p r o t e i n  concent ra t ion .  
Nitrogen uptake by corn fol lowing t h e  va r ious  cover c rops  ranged from 38 t o  
83 kg-N/ha, much less than expected. The g r e a t e s t  recovery of n i t rogen  w a s  
f o r  t h e  t h r e e  legume cover crops which averaged 78 kg-N/ha whereas t h e  
wheat and fallow t rea tments  only averaged 49 kg/ha uptake. The low 
recovery of t h e  appl ied  f e r t i l i z e r  N and n i t rogen  contained i n  t h e  cover 
c rops  a t  p l a n t i n g  may b e  due t o  t h e  f a c t  t h a t  t h i s  was t h e  f i r s t  yea r  f o r  
bo th  legume cover crops and n o - t i l l  corn p l an t ing  a t  t h i s  l oca t ion .  
T r a d i t i o n a l l y  t hese  f i e l d s  have produced corn s i l a g e s  of lower n i t r o g e n  
content  than  might be  expected a t  o the r  l oca t ions .  

There w a s  a s t a t i s t i c a l l y  s i g n i f i c a n t  i n t e r a c t i o n  of cover crop by 
spraying treatment on t h e  percentage of corn  i n  the s i l a g e  sample and the 
percent  crude p r o t e i n  of t h e  s i l a g e  samples. Examination of the d a t a  
i nd ica t ed  t h a t  t h e  i n t e r a c t i o n  w a s  mainly due t o  t h e  d i f f e r e n t  response of 
t h e  wheat and t h e  subclover t rea tments .  When wheat (with o r  without  
p rep lan t  n i t rogen)  w a s  n o t  sprayed,  corn only c o n s t i t u t e d  42% of t h e  s i l a g e  
sampled and t h e  s i l a g e  averaged only 4.5% crude p ro t e in .  On t h e  o the r  
hand, when subclover  w a s  not  sprayed, corn c o n s t i t u t e d  92% of t h e  s i l a g e  
sampled and averaged 8.2% crude p ro t e in .  The unsprayed subclover p l o t s  
could v i s u a l l y  be  i d e n t i f i e d  from a l l  t h e  o t h e r  p l o t s  during t h e  growing 
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Table 2. Corn s i l a g e  y i e l d  and qua l i ty  ana lys i s  a s  af fec ted  by cover crop. 

% 
Dry matter  Moisture 

Cover Crop Mg/ha a t  harvest  

crimson c lover  10.1 59 
Subclover 7.8 69 
Common vetch 9.0 63 
Wheat - N 6.9 66 
Wheat + N 7.2 63 
fal low - N 5.6 65 
fal low -+ N 6.9 63 

LSD (.05) 2 .o 5.1 

* dry matter b a s i s  

% 
% N uptake Crude 

Corn (kg-N /ha) protein* 

63.2 83 5 .O 
72.1 77 6.6 
63.2 74 5.2 
56.8 50 4.6 
56.3 56 4.8 
69.1 38 4.1 
80.2 53 4.6 

12.4 19 0.7 

Table 3. Corn s i l a g e  y i e l d  and corn gra in  y ie ld  

Spray Dry matter 
5 weeks p r i o r  s i l a g e  y ie ld  
t o  p lant ing Mg/ha 

Broadcast 9.3 
S t r i p  7.4 
None 6.3 

LSD (0.05) 1.3 

* 13% moisture 

% 
Moisture Grain yield* 

Plants/ha a t  harvest  (kg/ha) 

53710 
52260 
41095 

7810 

60 2225 
65 1690 
66 1095 

3.4 618 

season due t o  the  absence of johnsongrass. Although the  stand w a s  poor, 
the  corn i n  these  plots w a s  a l s o  vigorous. It was considerably retarded in 
maturi ty compared t o  a l l  the  o ther  t reatments and was harvested before i t s  
optimum dry matter and g ra in  y i e l d  had been achieved. It is felt that if 
t h e  d i f f i c u l t i e s  encountered i n  es tab l i sh ing  a stand can be overcome, a 
subclover cover crop may be very b e n e f i c i a l  t o  corn s i l a g e  production. 

Next yea r ,  the  experiment i s  being modified i n  t h a t  subclover w i l l  be 
the  only legume cover crop t e s ted .  The fallow treatments without n i t rogen 
w i l l  be maintained. Wheat w i l l  be  replaced with a conventional t i l l a g e  
treatment which w i l l  include f a l l  sub- soiling. The broadcast ,  s t r i p ,  and 
no-spray treatments w i l l  be applied about 3 weeks p r i o r  t o  expected 
plant ing date. Several r a t e s  of ni trogen f e r t i l i z e r  w i l l  be applied t o  
subplots  wi th in  the  spray treatments t o  determine t h e  ni trogen contr ibut ion 
of t h e  clover t o  the  system. 
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