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Influence of Tillage on Performance of Soybean Cultivars 
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I ntroduc t i  on 

No- tillage production r e s u l t s  i n  a unique environment t h a t  i s  
characterized by an  undisturbed s o i l  p r o f i l e  and abundant p l a n t  residues on 
the s o i l  surface.  Production p rac t i ces  involving crop cul t i v a r s  general ly
have been developed f o r  conventional t i l l a g e  agr icul ture .  Because of the 
u n i q u e  environment associa ted  w i t h  no- t i l l age  production, many of these  
p rac t i ces  may not be d i r e c t l y  t r ans fe r rab le .  They must be reevaluated,  
adapted, and in tegra ted  i n t o  new systems s p e c i f i c a l l y  designed f o r  crop
production under no- t i l l age  management. 

The influence of t i l l a g e  on c u l t i v a r  performance i s  one such f a c t o r  
which has been heretofore unaddressed. The object ive  of this  study was t o  
evaluate soybean cul t i v a r  performance i n  a double-cropping system under 
t h r e e  t i l l a g e  methods. 

Materials  and Methods 

T h i s  study was conducted near G r i f f i n ,  Georgia over a four-year period,
1979-80 and 1982-83. T h e  s o i l  series was Cecil sandy loam, a member of the 
clayey, k a o l i n i t i c ,  thermic family of Typic Hapludults. 

1979-80 

Dur ing  1979-1980, six soybean cul t i v a r s  were evaluated w i t h  conventional 
disk t i l l a g e  and no- t i l lage .  The six soybean cultivars were: 'Davis ' ,  
'Bragg',  'Ransom', 'Hut ton ' ,  'GaSoy 1 7 ' ,  and 'Duocrop'. The  t i l l a g e  
treatments were whole p l o t s  and the c u l t i v a r s  were sp l i t  p lo ts .  Individual 
p l o t  s i z e  was 4 rows x 21 f t .  Planting dates  were i n  mid-June following
wheat (Triticum aestivum L.) grain harvest.  P lo t s  were f e r t i l i z e d  w i t h  30 
lbs  P /A and 100 Ibs  K/A each year  before planting. Seed y i e l d s  were 
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obtained by combine-harvesting a length of 16 f t  from two rows f o r  each 
c u l t i v a r  and were calcula ted  a t  13%moisture content .  

1982-83 

Three t i l l a g e  p rac t i ces  were studied i n  a randomized complete block 
design w i t h  four repli ca t ions .  The  t i l l a g e  treatments f o r  each f a l l / s p r i n g  
were: no-tillage/no-tillage, conventional tillage/no-tillage, and
conventional tillage/conventional til lage. The conventional t i l l a g e  
treatment was plowed w i t h  a moldboard plow (approximately 10 i n  deep),
disked twice, and p l an t ed .  The no- t i l l age  treatment was planted i n t o  
standing wheat s tubble w i t h  a f lu ted  c o u l t e r  p lanter .  The t i l l a g e
treatments had been conducted on these p lo t s  f o r  six years  before these 
evaluations were conducted. Wheat and soybean were double-cropped d u r i n g
the f i r s t  f i v e  years ;  wheat and grain sorghum (Sorghum bicolor  L. Moench) 
were grown i n  the sixth year.  The s ize  of each whole plot was 9 x 60 f t .  
Ten soybean c u l t i v a r s  i n  maturity groups VII and VIII were planted on each 
whole p lo t  i n  a s p l i t - p l o t  design. The ten c u l t i v a r s  were 'Agripro-70' 
'Bragg' , 'Braxton' , 'Coker 237' , 'Coker 333' , 'Duocrop' , 'GaSoy 1 7 ' ,  
'Hutton' ,  'Ransom', and ' W r i g h t ' .  Subplots were two rows wide (5 f t )  and 30 
f t  long. Two border rows were planted on each side of each whole p lo t .
Planting dates were 21 June and 1 July i n  1982 and 1983, respectively.
P lo t s  were f e r t i l i z e d  and limed uniformly over the  t i l l a g e  treatments. 

Seed y i e l d s  were obtained by combine-harvesting a length of 20 f t  from 
two rows f o r  each c u l t i v a r  and were ca lcula ted  a t  13%moisture content.  
Analyses of variance were conducted u s i n g  SAS. Mean comparisons were 
conducted us ing  Duncan's Multiple Range Test. 

Results and Discussion 

Analyses of variance f o r  treatment e f f e c t s  showed the 
following: 1 )  Results were s i g n i f i c a n t l y  d i f f e r e n t  between years .  2 )
T i l l age  s i g n i f i c a n t l y  a f fec ted  soybean y i e l d s  i n  1979 and 1983, b u t  not i n  
1980 and 1982. 3 )  S ign i f i can t  d i f ferences  i n  y i e l d  between c u l t i v a r s  
occurred each year ,  b u t  the in te rac t ion  of t i l l a g e  w i t h  c u l t i v a r  was not 
s i g n i f i c a n t  i n  any year. The soybean y i e l d s  a s  influenced by t i l l a g e  a r e  
shown i n  Tables 1 ,  2 ,  3, and 4 f o r  1979, 1980, 1982 and 1983, respectively.  
I n  general ,  the  ranking of c u l t i v a r s  was not af fec ted  by t i l l a g e ;  the b e t t e r  
c u l t i v a r s  under conventional t i l lage tended t o  be the better c u l t i v a r s  under 
no-ti1 lage also. 

Table 5 shows the  influence of t i l l a g e  on several crop parameters i n  
1982 and 1983. The values i n  Table 5 a r e  averaged over the  ten c u l t i v a r s .  
The seed y i e l d  and seed w e i g h t  were not af fec ted  by t i l l a g e  i n  1982 b u t  were 
a f fec ted  i n  1983. The lack of s i g n i f i c a n t  d i f ferences  i n  y i e l d  i n  1982 i s  
probably a result of moderately good r a i n f a l l  amounts and d i s t r ibu t ion .  In 
1983, continuous no- t i l lage  resulted i n  the g r e a t e s t  y i e l d  and seed weight
and conventional t i l l a g e  i n  the l e a s t  y i e l d  and seed weight. This i s  
probably a r e f l e c t i o n  of moisture conservation w i t h  no- t i l lage  i n  a year
w i t h  l e s s  t h a n  adequate r a i n f a l l .  The mean p lan t  h e i g h t  was a l s o  af fec ted  
by t i l l a g e  and was g rea te r  f o r  no- t i l lage  than f o r  conventional t i l l a g e .  
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I n  summary, s i g n i f i c a n t  d i f fe rences i n  y i e l d  between c u l  t i v a r s  occurred 
each year, bu t  t he  i n t e r a c t i o n  o f  t i l l a g e  w i t h  c u l t i v a r  performance was not  
s i g n i f i c a n t  i n  any year. I n  o ther  words, t he  ranking o f  c u l t i v a r s  was not  
a f f e c t e d  by ti l lage; the  b e t t e r  cu l t i v a r s  under conventional t i l lage tended 
t o  be the  b e t t e r  c u l t i v a r s  under n o - t i l l a g e  also. However, t he  ranking o f  
c u l t i v a r s  was d i f f e r e n t  between years. 

Table 1 

T i l l a g e  
Y i e l d  o f  S ix  Soybean C u l t i v a r s  as In f luenced by T i l l a g e  i n  1979. 

Davis 19.9 12.4 16.2bc 
Bragg 19.9 14.6 17.3b 
Ransom 16.8 10.3 13.5c 
Hutton 28.1 15.5 21.7a 
GaSoy 17 24.9 18.5 21.7a 
Duocrop 23.8 24.0 23.9a 

Mean + 22.2a 16.5b 

+Means i n  a row o r  column fo l lowed by the  same l e t t e r  a re  no t  
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  .05 l e v e l  o f  p r o b a b i l i t y .  

Table 2 

Y i e l d - o f  S ix  Soybean C u l t i v a r s  as In f luenced by T i l l a g e  i n  1980. 
T i1  lage

Cul t i v a r  Conventional No T i l l a  e Mean -........ 
Davis 12.9 19.9 16.5b 
Bragg
Ransom 

14.6 
18.8 

17.9 
19.3 

16.4b 
19.0ab 

Hutton 25.4 22.3 24. Oa 
GaSoy 17 
Duocrop 

24.1 
13.4 

24.9 
20.4 

24.6a 
17.0b 

Mean' 17.9b 20.4a 

Means i n  a row o r  column fo l lowed by t h e  same l e t t e r  a re  n o t  
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  .05 l e v e l  o f  p r o b a b i l i t y .  
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Table 3 

Y i e l d  o f  Ten Soybean C u l t i v a r s  as In f l uenced  by T i l l a g e  i n  1982. 
T i l lage  ( f a l l / spr ing)  

Cul t i v a r  CT/CT CT/NT NT/NT Mean t-..................... 
Agr i- Pro 70 35.3 33.5 33.5 34.1 ab 
Bragg 32.4 28.6 25.6 28.9c 
Braxton 35.3 42.3 33.5 37.lab 
Coker 237 36.3 40.3 38.4 38.4a 
Coker 338 32.4 31.4 31.4 31 .7bc 
Duocrop 40.3 35.3 33.5 36.3ab 
Ga Soy 17 33.3 38.4 31.4 34.4ab 
Hut ton 36.3 39.3 39.3 38.2a 
Ransom 35.3 34.5 34.5 34.8ab 
Wright  37.4 35.3 35.3 36. Oab 

Table 4 

Y i e l d  of Ten Soybean C u l t i v a r s  as In f l uenced  by T i l l a g e  i n  1983. 
T i l l a g e  ( f a l l / s p r i n g )  

Cultiva r  CT/CT CT/NT NT/NT Mean + 
..................... bu/A------------------------

Agri-Pro 70 9.8 26.6 29.9 22.2abc 

Braxton 8.8 21.4 23.8 18.0d 
Coker 237 10.4 23.5 33.9 22.6abc 
Coker 338 10.3 28.6 35.9 24.8a 
Duocrop
Ga Soy 17 
Hut ton 

9.4 
11.3 
10.4 

23.5 
26.3 
23.4 

31.5 
31.2 
29.8 

21.4abcd 
22.9abc 
21.1abcd 

Ransom 10.3 25.3 33.8 23.1ab 
Wright  9.8 25.6 27.5 21. 0bcd 

Bragg 10.0 24.1 24.1 19.3cd 

+Means fo l l owed  by t h e  same l e t t e r  a re  n o t  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  0.05 l e v e l  o f  p r o b a b i l i t y .  

CT = convent ional  t i l lage 

NT = n o - t i l l a g e  



39 


Table 5 

In f luence o f  T i l l a g e  on Several Soybean Crop Parameters i n  1982 
and 1983 . (These values are averaged over the  ten  c u l t i v a r s . )  

Tillage
Treatment 
( f a l l / s p r i n g )  

CT/CT 
CT/NT 
NT/NT 

CT/CT 
CT/NT 
NT/NT 

P lan t  Ma tu r i t y  Seed 
Height  Date Y i e l d  Seed W t  

i n  Day o f  Year bu/A g/100 seed 

37b 294b 36.2a 14.5a 
40a 295ab 36.3a 14.5a 
36b 296a 34.2a 14.4a 

14c 306a 10.3c 14.5c 
22b 304b 25.lb 15.lb 
25a 305ab 30.7a 15.9a 

CT = Conventional til lage; NT = No- t i llage. 

For each year, values w i t h i n  a column fo l lowed by the same 

l e t t e r  are  n o t  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  .05 l e v e l  o f  

p r o b a b i l i t y  us ing Duncan's M u l t i p l e  Range Test. 





