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DOUBLE CROPPING SOYBEANS SUCCEEDING SOYBEANS IN FLORIDA 

K.  J .  BOOTE 

INTRODUCTION 

Growing two crops during t h e  w a r m  season is  poss ib le  i n  much of  Flor ida  
where s o i l  temperature i s  adequate and the  f r o s t - f r e e  period exceeds 240 
days. Soybean (Glycine max L.  Merr ,) ,  because of i t s  photoperiodic sens i 
t i v i t y ,  i s  usual ly  planted as t h e  second crop, e i t h e r  a f t e r  a cool season 
cereal  o r  a f t e r  a warm season crop such as vegetables,  melons, o r  e a r l y  
maturing corn (Zea mays L.) i n  Flor ida  (Gui lar te  e t  a l . ,  1975; Prine e t  a l . ,  
1978; Gallaher e t  a l . ,  1979). However, experiments i n  Flor ida  by Boote 
(1977, 1980) demonstrated t h a t  e a r l y  maturing soybean c u l t i v a r s  can be 
planted i n  March f o r  maturi ty i n  late June, with s u f f i c i e n t  time t o  p lan t  
a second warm season crop, such as adapted late-maturing soybeans (Guilarte 
e t  a l . ,  1975; Prine e t  a l . ,  1978; Akhanda e t  a l . ,  1976). 

In  order  t o  produce two soybean crops per  year,  the  f i r s t  crop must be 
planted e a r l y  t o  a c u l t i v a r  from e a r l y  maturi ty groups ( l e s s  than group V) 
so t h e  crop w i l l  progress rap id ly  i n t o  seed growth and mature by l a t e  June 
(Boote 1977, 1980). The optimum Maturity Group (MG) f o r  the  f i r s t  crop was 
Group III, although Groups I I  and I V  were acceptable.  When planted i n  March, 
c u l t i v a r s  o f  MG V through VIII were induced t o  flower by the  i n i t i a l l y  shor t  
days, but  t h e  accelera t ing daylengths delayed subsequent reproductive develop
ment and delayed maturi ty u n t i l  September-October (Boote, 1977, 1980). Thus 
p lant ing a second soybean crop was not f e a s i b l e  a f t e r  MG V, V I ,  V I I ,  VIII 
and later c u l t i v a r s .  Long photoperiods a f t e r  flowering have been shown t o  
prolong post-flowering development and reduce p a r t i t i o n i n g  of  dry matter t o  
seeds (Johnson e t  a l . ,  1960; Lawn and Byth, 1973; Raper and Thomas, 1978; 
Thomas and Raper, 1976). Hartwig (1954) observed flowering a t  49 and 4 1  
days a f t e r  emergence f o r  MG V I  and VII c u l t i v a r s  planted Apri l  10 a t  Stone
v i l l e ,  MS ( l a t i t u d e  330 20'  N), but  reported t h a t  t h e  p lan t s  aborted near ly  
a l l  e a r l y  flowers and matured i n  October. 

In addition t o  c u l t i v a r  se lec t ion ,  March-planted e a r l y  maturing soybeans may 
encounter severa l  o the r  problems including the  hazard of l a t e  f r o s t s  and cool 
s o i l  temperature which causes slow emergence and reduced e a r l y  growth (Hart-
wig, 1954). When planted i n  lower l a t i t u d e s  including Flor ida ,  e a r l y  matur
i t y  groups flower ea r ly ,  a r e  shor t ,  and s e t  t h e i r  pods lower (Whigham and 
Minor, 1978; Boote, 1977). Incomplete canopy cover can be overcome by plant
i n g  i n  narrow rows, but  low pod s e t  remains a more challenging problem. 

This paper addresses t h e  f e a s i b i l i t y  of double cropping soybeans succeeding 
soybean. Speci f ic  ob jec t ives  were t o  evaluate soybean c u l t i v a r s  i n  a range 
of Maturity Groups f o r  y i e l d ,  reproductive development, and s u i t a b i l i t y  a s  
t h e  f i rs t  crop i n  double cropping systems o r  a s  t h e  second crop i n  double 
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cropping systems i n  F lo r ida ,  and t o  eva lua te  row spacing,  p l a n t i n g  methods, 
and o the r  c u l t u r a l  p r a c t i c e s  needed t o  grow two soybean crops per  year  i n  
F lor ida .  

MATERIALS AND METHODS 

F i r s t  Crops: Soybeans were grown dur ing  the  s p r i n g  seasons (1976-1979) a t  

t h e  Univers i ty  of F lor ida  Agronomy Farm, Gainesvi l le ,  FL  (Lat i tude  29o 40' 

N). The soybean c u l t i v a r s  and p lan t ing  da te s  are l i s t e d  i n  the  Tables.  

The s o i l  type i n  the  experimental areas was Kendrick sand, a loamy, s i l i c e o u s ,  

hyperthermic Arenic Pa leudul t  i n  1976, 1978, and 1979; and a Eainesv i l l e  sand, 

a hyperthermic, coated Typic Quartzipsamment i n  1979. S o i l  pH was a t  recom

mended l e v e l s  o r  co r rec t ed  by preplant  dolomite add i t ion .  F e r t i l i z e r  (40 

kg N ,  35 kg P,  and 133 kg K) was incorpora ted  be fo re  p l a n t i n g  the  first crop. 

The f i e l d s  were plowed and disked p r i o r  t o  p l an t ing .  Agr i cu l tu ra l  chemicals 

a r e  given as act ive ing red ien t s  per  h e c t a r e .  Nematode con t ro l  was furn ished  

i n  1976 and 1977 by i n j e c t i n g  26 kg/ha o f  1,2-dibromo-1-3-chloropropane. In  
1978, fenamiphos (ethyl-3-methyl-4- (methyl thio)phenyl  (1-methylethy1)phosphor
amidate) was disked i n  a t  7.5 kg/ha. No nematocide was used i n  1979. Weeds 
were c o n t r o l l e d  with pre-emergence he rb ic ides  : i n  1976, 2 . 2  kg/ha a l a c h l o r  
(2-chloro-2', 6'-diethyl-N-(methoxymethy1) acetanilide) and 2.5 kg/ha dinoseb 
(2-sec-butyl-4,6-dinitrophenol, i n  1977, 1.3 kg/ha benef in  (N-butyl-N-ethyl - a ,  
a,a-trifluoro-2,6-dinitro-p-toluidine), 2.6 kg/ha ve rno la t e  (S-propyl dipropyl  
thiocarbamate) ,  2 . 2  kg/ha a l a c h l o r ,  and 2.8 kg/ha dinoseb; i n  1978, 1 . 3  kg/ha 
benefin;  i n  1979, 1 . 3  kg/ha benef in ,  2 . 2  kg/ha a l a c h l o r ,  2 . 2  kg/ha naptalam 
(N-1-naphthylphthalamic a c i d ) ,  and 1.1 kg/ha dinoseb. Moderate he rb ic ide  
in ju ry ,  probably f r o m  ve rno la t e ,  was observed i n  1977. F o l i a r  feeding i n -
sects were n o t  a problem; however, 0.5 kg/ha o f  methomyl (S-methyl-N- ((methyl
carbamoy1)oxy) th ioace t imidate)  was appl ied  25 May 1976 f o r  an i n f e s t a t i o n  o f  
southern green s t inkbug (Nezara v i r i d u l a  L . ) .  P lo t s  were i r r i g a t e d  t o  supple
ment r a i n f a l l  during t h e  season.  

The experimental design was a randomized complete block.  Repl ica t ions  numbered 
th ree ,  s i x ,  four ,  and four  i n  1976 through 1979, r e spec t ive ly .  Seeds were 
p lanted  i n  31-cm rows i n  1976 and 1977, 25-cm rows In  1978, and 35-cm rows i n  
1979. Seeding dens i ty  ranged from 56 t o  64 seeds/m2 . Each p l o t  cons is ted  
o f  f i v e  o r  s i x  rows 5 m long o f  which the  c e n t e r  t h r e e  o r  fou r  rows were har
ves ted  f o r  y i e l d .  

Reproductive development o f  c u l t i v a r s  was observed as days from emergence t o  
R 1  (50% o f  p l a n t s  having one f lower) ,  R4  (50% having a 2.0 c m  long pod any-
where on t h e  p l a n t ) ,  R5 (50% having d e t e c t a b l e  bean swel l ing  i n  any pod), 
and R8 (95% o f  t h e  pods a t  mature c o l o r ) .  The reproduct ive s t ages  d i f f e r  
s l i g h t l y  from those  o f  Fehr e t  a l  (1971) and Fehr and Caviness (1977) i n  t h a t  
R3, R4, and R5 s t a g e s  p e r t a i n  t o  pods a t  any node on the  p l a n t  r a t h e r  than 
a t  t h e  top  fou r  nodes having fully-expanded leaves .  

The soybeans were hand-harvested a few days a f t e r  reaching R8 matur i ty ,  warm 
a i r - d r i e d ,  and threshed .  Yield of c lean  seed per  p l o t  was based on harves ted  
a reas  (bordered middle rows) o f  4.46 m2 i n  1976 and 1977, 4.34 m2 i n  1978, 
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and 5.12 m2 i n  1979. Average he igh t  t o  t i p  o f  main stem was measured a t  
matur i ty .  Seed q u a l i t y  was r a t e d  on a scale o f  1 (very good) t o  5 (very 
poor) .  Weight p e r  100 seeds was determined. To es t imate  combine ha rves t -
a b i l i t y ,  a t  l e a s t  50 cm of bordered row was c u t  i n t o  two segments; s o i l  
l i n e  t o  8 cm, and above 8 cm. Indiv idual  segments were threshed s e p a r a t e l y  
and percent  seed weight below 8 cm h e i g h t  was determined. A l l  d a t a  on re-
product ive  development and y i e l d  c h a r a c t e r i s t i c s  were subjec ted  t o  a n a l y s i s  
o f  variance.  C u l t i v a r  means were compared by t h e  new Duncan's Mul t ip le  
Range t e s t .  The e r r o r  term was t h e  c u l t i v a r  by r e p l i c a t i o n  mean square.  

Second Crop: The second crop 'Cobb' soybeans were p lan ted  30 June 1977, 29 
June 1978, and 27 June 1979 i n  92,  46, and 35-cm rows, respec t ive ly .  T i l l a g e  
p r i o r  t o  t h e  second crop cons i s t ed  o f  d i sk ing  i n  1977, plowing and d i sk ing
i n  1976, and n o- t i l l a g e  i n  1979. No nematocide o r  a d d i t i o n a l  f e r t i l i z e r  
was appl ied .  Alachlor ,  a t  2 .2  kg/ha was used a l l  t h r e e  years  f o r  weed 
c o n t r o l  w i th  a d d i t i o n  o f  2 .2  kg/ha of glyphosate (N(phosphonemethy1)glycine) 
on n o- t i l l a g e  p l o t s  i n  1979. Cu l t iva t ion  was done i n  1977 and 1978. The 
second crops were i r r i g a t e d  i n  1978 and 1979. I n s e c t i c i d e s  were needed i n  
1978 and 1979. Four y i e l d  r e p l i c a t e s  were harves ted  each yea r  from border
ed  rows similar i n  area t o  t h e  f i rs t  crop. Yield and matur i ty  c h a r a c t e r i s 
t i c s  were handled s i m i l a r l y  t o  the  f i r s t  crop.  To convert  kg/ha t o  lb / ac ,  
mu l t ip ly  by 0.892. Divide lb /ac  by 60 t o  ob ta in  bu/ac. 

RESULTS AND DISCUSSION 

Cul t iva r s  wi th  S u i t a b l e  Reproductive Development f o r  Firs t  Crop: Maturi ty 
d a t a  from 1976 and 1979 (Table 1) shows c u l t i v a r s  from a range o f  Maturi ty 
Groups (MG) . Maturi ty d a t a  from- 1977 and 1978 were in termedia te  t o  those-
i n  1976 and 1979. Reproductive development and ma tu r i ty  was prolonged i n  
1976, p a r t i a l l y  due t o  season and p a r t i a l l y  due t o  southern  green s t inkbug 
damage. In  1979, t h e  only year  nematocide was n o t  app l i ed ,  nematode i n j u r y  
may have hastened reproduct ive  development and senescence, e s p e c i a l l y  f o r  
t h e  f i r s t  t h r e e  c u l t i v a r s  l i s t e d .  

Cu l t iva r s  i n  MG 00 through I inc luding  'Corsoy' (MG 11) flowered e a r l y  (29 
days af ter  emergence) and d id  not  d i f f e r  s i g n i f i c a n t l y  i n  days from emer
gence t o  R 1 ,  R4, and R5. However, they  d i f f e r e d  up t o  6 days i n  time t o  
matur i ty .  Maturi ty Group 11, 111, and I V  c u l t i v a r s  flowered 1 t o  2 days 
later;  t h e r e a f t e r ,  each r e s p e c t i v e  MG was p rogres s ive ly  somewhat slower i n  
reaching each success ive  reproduct ive  s t a g e .  The l a r g e s t  d i f f e r e n c e  among 
MG 00 t o  I V  c u l t i v a r s  occurred i n  days from RS (bean swell) t o  R8 (95% pod 
ma tu r i ty ) .  The s l i g h t l y  slower reproduct ive  development o f  MG II, III, and 
I V  cul t ivars  con t r ibu ted  t o  t a l l e r  p l a n t s  with 1 t o  2 more nodes, bu t  t he  
s i g n i f i c a n t l y  longer  pod f i l l  pe r iod  (R5 t o  R8) gave t h e s e  c u l t i v a r s  a con
s i d e r a b l e  y i e l d  advantage over  MG 00, 0 ,  and I (Table 2 ) .  

The MG V, V I ,  and V I I  c u l t i v a r s  were delayed i n  f lowering and slower i n  
reproduct ive  development than MG I V  and e a r l i e r  c u l t i v a r s .  They flowered 
a t  l e a s t  10 days l a t e r  than MG I V  c u l t i v a r s .  The s u b s t a n t i a l  s h i f t  i n  
reproduct ive  behavior  from MG I V  t o  MG V i s  noteworthy. Reproductive 



--

-- 

24 


behavior  o f  'Essex', t y p i c a l  of MG V, was more comparable t o  t h a t  o f  MG V I  
and V I I  t han  t o  t h a t  of MG I V .  ' H i l l '  does n o t  e x h i b i t  f lowering behavior  
t y p i c a l  o f  MG V ( K .  Hinson, personal  communication). C u l t i v a r s  l a t e r  than 
MG I V  r equ i r ed  3 t o  20 more days from R 1  t o  R4 than  d i d  ear l ier  M G ' s .  Most 
of t h i s  de lay  was l a g  time before  any a c t i v e  pod e longa t ion .  Subsequent 
reproduct ive  development (R5 t o  R8) was a l s o  prolonged for  MG V t o  VII 
c u l t i v a r s .  Essex and H i l l  s e t  a reasonable pod load, bu t  la ter  c u l t i v a r s  
such as Bragg' (MG VII) remained green and s e t  pods a t  a very slow ra te  
and d id  n o t  mature u n t i l  t h e  normal time i n  October. Essex and H i l l  had 
80 t o  90% mature pods by 25 Ju ly  and 31 J u l y ,  r e s p e c t i v e l y ,  bu t  t h e  re
mainder o f  t h e  pods s tayed  green, and t h e  p l a n t s  r e t a i n e d  one- th i rd  of  
t h e i r  green leaf area a t  t h a t  time. 

Table 1.	 Reproductive development of  soybean c u l t i v a r s  p lan ted  i n  March 
o f  1976 and 1979 a t  Ga inesv i l l e ,  FL. 

Cul t i v a r  Maturi ty  Nodes 
Group a t  Reproductive Development Stage 

Maturi ty  R 1  R 4  R5 R8 
--- - - -days a f t e r  emergence--------

_ _ _ _ _ _  
Fiskeby V 
Altona 
Portage 
Clay 
Evans 
Hodgson 
S t e e l e  
Corsoy 
Amsoy 71 
W i  11i
Call and 
Cu t l e r  71 
Bonus 
Hood 

000 30ef * 38f 45f 7 7 f  
00 29f 38f 46ef 81e 
00 29 f 38f 46ef 82e 

0 29 f 38f 46ef 82e 
0 30ef 38f 47ef 86d 
I 38f 4 7def 87d 
I 30ef 39f 85d 

39f 93c 
31d 41e 94c 
32cd 4 49cd 
31de 4 49c 
33c 44c 52b 
33c 44c 50bc 108a 
5 71a 76a -
45b 68b 75a -

Maple Arrow 
Amsoy 71 
Woodworth 
W i  11iams 
Union 
Frankl in  
C u t l e r  71  

ex 

00 28e 37g 40f 76h 

29de 
39fg
39f g 

4 3e 
42e 

79 
82f 

30cd 40ef 4 3de 88e 
10. Ibc 31cd 41cd 

30cd 41de 44d 89de 
V 4 93c 
V 4 61b 124b 
V 5 2a 64a 69a 131a 

Means i n  a column wi th in  a given year  no t  followed by t h e  same l e t t e r  
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  0.05 l eve l  according t o  Duncans N e w  
Mul t ip le  Range t e s t .  

t 	Results  f o r  1976 averaged over t h r e e  p l an t ing  d a t e s :  8 ,  18,  and 29 
March, and t h r e e  r e p l i c a t i o n s  pe r  p l a n t i n g  d a t e .  
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The cause for  t h i s  abnormal reproduct ive  behavior  i s  the  s e n s i t i v i t y  o f  each 
p a r t i c u l a r  genotype t o  photoperiod. The l a t e r  t h e  MG of  a c u l t i v a r ,  t h e  
s h o r t e r  days i t  r e q u i r e s  t o  success fu l ly  complete reproduct ive  development. 
When p lan ted  i n  March, t h e  days were s h o r t  enough t o  induce flowering and 
pod se t  o f  t h e s e  l a te r  c u l t i v a r s .  But t he  subsequently lengthening days of 
May, June and J u l y  a f f e c t e d  reproduct ive development even though f lowering 
had been i n i t i a t e d .  The l a t e r  t h e  MG, t h e  more s e n s i t i v e  it i s  t o  t h e  e f f e c t  
o f  a given lengthening photoperiod on reproduct ive  development (Major e t  a l . ,  
1975). This means t h a t  only c e r t a i n  combinations of c u l t i v a r s  and p l a n t i n g  
d a t e s  w i l l  f i t  f o r  an e a r l y  soybean crop a t  a given temperature-and-increas
ing-daylength loca t ion .  For Ga inesv i l l e ,  MG V and l a t e r  c u l t i v a r s  p lanted  
i n  March were adverse ly  a f f e c t e d  by daylength and matured t o o  l a t e  t o  al low 
a second crop.  In fac t ,  they  produced less and poorer  q u a l i t y  seed than  i f  
p l an ted  a t  recommended d a t e s  (May-June). MG II, III, and IV c u l t i v a r s  were 
e a r l y  enough t o  al low a second crop .  

Yield C h a r a c t e r i s t i c s  o f  F i r s t  Crop Soybean C u l t i v a r s :  Good y i e l d  l e v e l s  
were achieved i n  a l l  fou r  years  under condi t ions  of narrow rows, i r r i g a t i o n ,  
and good weed con t ro l .  A comparison o f  y i e l d  c h a r a c t e r i s t i c s  t o  matur i ty  
group i n d i c a t e s  MG 000 t o  I c u l t i v a r s  were u n i f o r m l y e a r l y ,  s h o r t  and low 
y ie ld ing ,  with low pod se t  (Table 2 ) .  Their  low y i e l d  p o t e n t i a l  can be 
a t t r i b u t e d  t o  a s h o r t  f i l l i n g  per iod  (days from R5 t o  R 8 ) .  Successively 
l a t e r  matur i ty  groups were l a t e r  maturing, t a l l e r ,  had poorer  q u a l i t y  seed ,  
and se t  fewer seeds below 8 cm. P o t e n t i a l l y  economical y i e l d  l e v e l s  were 
gene ra l ly  achieved with MG III and IV c u l t i v a r s  which matured between June 
20 and 30 a t  Ga inesv i l l e  i f  p lanted  March 14. 'Amsoy 71' o f  MG II a l s o  
y i e lded  well ,  except  i n  1979 when no nematocide was used. 'Williams' (MG 
111) was probably t h e  most c o n s i s t e n t l y  good performer over  t h e  yea r s .  This  
agrees  with Williams' unusual ly good adap ta t ion  i n  INTSOY's t rop ica l - sub t rop i 
cal t r i a l s  i n  s p i t e of be ing  i n  MG III (Whigham, 1975; Whigham and Minor, 1978).  
Ce r t a in  o the r  MG III and IV c u l t i v a r s :  'Woodworth', 'Bonus', and 'F rank l in '  
y i e lded  s i g n i f i c a n t l y  less than  Williams. 'Union', being o f  Williams parent-
age,  appeared similar t o  Williams. While 'Cal land '  (MG 111) and ' C u t l e r  71' 
(MG IV) were t a l l  and y ie lded  we l l ,  they had some nega t ive  a t t r i b u t e s :  poorer  
seed q u a l i t y ,  l a t e r  matur i ty ,  and a tendency t o  maintain green stems and a 
few green leaves  a t  matur i ty ,  poss ib ly  i n  response t o  lengthening days. This 
"staygreen" t r a i t  was even more pronounced on MG V c u l t i v a r s  which "matured" 
with poor q u a l i t y  seed i n  la te  Ju ly ,  b u t  r e t a i n e d  about one- th i rd  green leaves 
and about 10-20% green pods. While t h e  p l a n t  and pod he igh t  o f  MG I V  c u l t i v a r s  
i s  d e s i r a b l e ,  t h e i r  poorer  seed q u a l i t y  and l a t e r  matur i ty  c o n f l i c t  wi th  prompt 
early ha rves t  i n  t h e  w a r m  humid r a i n y  season i n  F lo r ida  which a r r i v e s  i n  l a t e  
June. Delayed matur i ty  and ha rves t  delays p l a n t i n g  and reduces t h e  growth 
per iod  o f  t h e  second soybean crop .  

Second crop soybeans and t o t a l  seed y i e l d  from two crops .  Second crop 'Cobb' 
soybeans were p lan ted  June 30, June 29, and June 27 a f t e r  ha rves t ing  early 
soybean crops i n  1977, 1978, and 1979, r e spec t ive ly .  F i r s t  crop 'Williams' 
y i e l d ,  second crop 'Cobb' y i e l d ,  and combined y i e l d  of two crops i s  shown i n  
Table 3 .  The y i e l d  p o t e n t i a l  o f  t h e  second crop i n  1977 was l imi t ed  by incom
p l e t e  canopy cover  i n  92 cm rows and growth under r a i n f e d  condi t ions .  The 
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Table 2. Yield c h a r a c t e r i s t i c s  o f  soybean c u l t i v a r s  p l an t ed  i n  March o f  

1976, 1977, 1978, and 1979 a t  G a i n e s v i l l e ,  FL. 

Height  Yie ld  

Cul t i v a r  
Matur i ty  Matur i ty  a t  Seed 

Group Datet Harves t  Yield 
below 
8 c m  

Seed 
Q u a l i t y t t  

1 -5 
. - -- -

Fiskeby V 
Altona 
P o r tage  
Clay 
Evans 

S t e e l e  
Corsoy 
Amsoy 71 
W i  11iams 
Cal land  
Cutler 71 
Bonus 

M65-217 

Altona 

Portage 

Maple Arrow 

Evans 

Corsoy 

Amsoy 71 

W i  11iams 


P r i z e  
71 

W i  11iams 
Frank l in  
- - -
Maple Arrow 
Amsoy 71 
Woodwo th 
Williams 
Union 
Frank 1i n  
C u t l e r  71 
Essex 
H i l l  

000 
00 
00 

0 
0 
I 

I 


-

00 
00 
00 
00 

00 

00 

V 
V 

6-5f" 33g 24a 
6-9e 53e 
6-10e 
6- 45f 
6- 14d 47f 
6-15d 47f 
6- 13d 48f 
6- 18ab 
6- l l d e f  
6-27b 
7- 7a 75b 7fg 
7-7a 83a 
7-6a 78b 

-14 March 1977- - -
6-8e 36d 
6-3f  39d 
6 -4f 37d 12c 
6-9d 40d 21bc 
6-9d 36d 28ab 
6- 31a 2 .  Oab 
6-16b 
6-20a 60a 

-14 March 1978- - -
27b 
41a 

6-19b 52b 22bc 
6-22a 54b 
6- 60a 

-15 March 1979- - -
6- 7h 

6-13g 45f 
6-19e 4cd 
6-21d 6bcd 
6-20de 2 

65b 
7- 55d # 
8 - l a  72a # 

* 	Means i n  a column w i t h i n  a given y e a r  n o t  followed by t h e  same l e t t e r  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  t h e  0 .05  l e v e l .  

t 	Resu l t s  f o r  1976 averaged over  t h r e e  p l a n t i n g  d a t e s :  8 ,  18, and 29 March. 
Matur i ty  d a t e s  f o r  1976 a d j u s t e d  t o  a h y p o t h e t i c a l  14  March p l a n t i n g  d a t e  
t o  a l low comparison t o  t h e  o t h e r  t h r e e  y e a r s .  

= Very Good; 5 = Very Poor.  
Not measured, bu t  was less than  3 % .  
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y i e l d  p o t e n t i a l  o f  bo th  t h e  f i r s t  and second crop i n  1978 were l i m i t e d  by i n -

s u f f i c i e n t  i r r i g a t i o n frequency i n  a d r y  season coupled wi th  a s t ing  nematode 

i n f e s t a t i o n  i n  o n e - t h i r d  o f  t h e  cxperimcnt. In 1979 t h e  two c rops  r ece ived  

n e a r l y  optimum i r r i g a t i o n  and r a i n f a l l  f r equency ,  h u t  rece ived  no nematocide.  

The e x c e l l e n t  weather  i s  r e f l e c t e d  i n  the high y i e l d s  f o r  1979. The 1979 

y i e l d s  were 2800 kg/ha (42 bu/ac)  p lu s  3410 kg/ha (51 bu/ac) f o r  a t o t a l  of 

6210 kg/ha (93 bu/ac) p e r  season .  Even under t h e  adverse  cond i t i ons  of 1978, 

t o t a l  y i e l d  was 4400 kg/ha (65 bu/ac), a y i e l d  more t han  twice  t h e  s t a t e  aver-

age .  The second c rop  responded wel l  t o  narrow row spac ing  w i th  a 30% i n c r e a s e  

i n  1978 from 46 ve r sus  92 cm rows and a 9% i n c r e a s e  i n  1979 from 35 versus  105 a


cm rows. The c u l t i v a r  Bragg y i e lded  as wel l  as Cobb i n  t h e  two yea r s  i t  was 

p l a n t e d .  


Table 3 .  	 'Total y i e l d  o f  'Cobb' soybeans s u c c e d i n g  soybeans 
du r ing  1977, 1978, and 1979 a t  G a i n e s v i l l e ,  FL.  

Row P l a n t i n g  Maturity Seed To ta l  
Year Crop C u l t i v a r  Spacing Date Date Yield Yield 

1977 F i r s t  Williams 31 3/14 20 3200 
Second Cobb 92 2070 5270 

1978 F i r s t  Williams 25 3/14 6/22 2760 
Second Cobb 46 6/29 1640 4400 

1979 F i r s t  Williams 35 3/15 6/18 2800 
Second Cobb 35 6/27 3410 6210 

T i l l a g e  cond i t i ons  d i f f e r e d  f o r  t h e  second crops i n  each y e a r .  Disking i n  
1977 was n o t  s a t i s f a c t o r y ,  because i t  provided a good seed depth i n  which 
f i rs t  c r o p  soybeans vo lun teered  i n  the second crop.  This was n o t  d e s i r a b l e ,  
because vo lun t ee r s  from f i rs t  crop seed were s h o r t ,  matured e a r l y ,  and had 
poor  seed  q u a l i t y  by t h e  t i m e  t h e  f u l l  season crop was mature .  I n  o t h e r  words, 
f i r s t  c rop  v o l u n t e e r  soybeans a c t e d  l i k e  'weeds ' .  Morever, t h e  low pod se t  
o f  t h e  f i rs t  c rop  i s  l i k e l y  t o  r e s u l t  i n  s u f f i c i e n t  c u t t e r  ba r  loss t o  g ive  
a v o l u n t e e r  soybean problem. After t h e  1978 e a r l y  c rop ,  t h e  f i e l d  was plowed 
wi th  a moldboard plow t o  bury t h e  seed  lost dur ing  h a r v e s t .  Th i s  worked, b u t  
t h e  second c r o p  was p l a n t e d  i n  d r y  s o i l  and i r r i g a t e d  t oo  h e a v i l y .  Emergence 
and s t a n d  was reduced by  s o i l  compaction and weed p r e s s u r e  i n c r e a s e d .  In  1979, 
t h e  second c rop  was seeded n o - t i l l  i n t o  t h e  r e s i d u e  l e f t  from t h e  f i r s t  soy-
bean crop.  Lasso-Roundup (2.2  kg/ha a l a c h l o r  and 2 . 2  kg/ha glyphosate)  were 
a p p l i e d  t o  c o n t r o l  f u t u r e  weeds as wel l  as weed escapes  from t h e  f i rs t  c rop .  
The second c rop  i n  35 cm rows covered t h e  ground q u i c k l y  and weeds were n o t  
a problem. This  n o - t i l l a g e  method e f f e c t i v e l y  so lved  t h e  vo lun t ee r  soybean 
problem, c o n t r o l l e d  weeds, maintained s o i l  mois ture  f o r  germinat ion,  and 
speeded r e p l a n t i n g  w i th  lower energy input. 

Conclusions and Recommended C u l t i v a r s  and P r a c t i c e s  f o r  Growing Sovbeans 
~ ~~ 

1 s  f o u r  yea r s  i n d i c a t e d  t h a t  t h e  c u l t i v a r  f o r  t h e  f i rs t  crop 
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should be  from MG II, III, or IVfor best yield potential, seed quality, suffi

c i e n t  pod and p l a n t  he igh t ,  and s u f f i c i e n t l y  e a r l y  ma tu r i t y  t o  a l low a second 

crop .  Williams was t h e  b e s t  performing c u l t i v a r ,  b u t  Union, C u t l e r  7 1 ,  and 

Amsoy 71 were a l s o  good w i t h i n  MG I I  t o  I V .  C u l t i v a r s  from MG V ,  V I .  VII, 

VIII, and IX, when p l a n t e d  i n  March, were adverse ly  a f f e c t e d  by t h e  lengthen

i n g  days.  A s  a r e s u l t  t h e i r  r ep roduc t ive  development was slow and t hey  

matured t o o  l a t e  t o  a l low p l a n t i n g  a second c rop .  


Growing two soybean c rops  per y e a r  w i l l  r e q u i r e  c a r e f u l  management. The f i r s t  

crop  must be p l a n t e d  no l a t e r  t han  t h e  end o f  March on wel l- dra ined ,  p roduc t ive  

soi ls  t h a t  have p r ev ious ly  produced good soybean y i e l d s .  I r r i g a t i o n  and good 

weed c o n t r o l  are a b s o l u t e l y  e s s e n t i a l .  P l a n t  i n  narrow rows a t  popula t ions  

n e a r  60 p l a n t s  p e r  m2 (Table 4 ) .  This w i l l  g ive  a c lo sed  canopy and reduce 

weed compet i t ion .  Yield was inc rea sed  21% by p l a n t i n g  i n  25cm as compared t o  

102 cm row spac ing .  Yie ld  was n o t  i nc r ea sed  by doubl ing s eed ing  r a t e  t o  1 1 2  

seeds/m2. The f r a c t i o n  of seed  y i e l d  below 8 cm was reduced by e i t h e r  g r e a t e r  

in-row p l a n t  compet i t ion  (fewer rows a t  t h e  same a r e a  p l a n t i n g  dens i t y )  o r  by 

g r e a t e r  o v e r a l l  p l a n t i n g  d e n s i t y  a t  t h e  same in-row compet i t ion .  Because pods 

are se t  low, c a r e f u l  combine h a r v e s t  and low c u t t e r  b a r  h e i g h t  a r e  needed. 

Harves t ing  a t  t h e  ear l ies t  p o s s i b l e  t ime  is e s s e n t i a l  t o  p r even t  lo s s  o f  s eed  

q u a l i t y  i n  t h e  w a r m  humid summer and t o  g ive  maximum growing time f o r  t h e  

second c rop  p l a n t e d .  Spraying a h a r v e s t  a i d  d e s i c a n t  such as paraqua t  (1, l ' - 

dimethyl-4,4'-bipyridinium ion)  may be  d e s i r a h l e  i f  t h e  last  few leaves  f a i l  

t o  d i e  as pods beg in  t o  mature. Seed d ry ing  may be needed. 


The second c rop  should  b e  a f u l l - s e a s o n  adapted c u l t i v a r .  Bragg (MG VII)  and 

Cobb IMG VIII) have performed b e t t e r  t han  t h e  few MG I X  exper imental  l i n e s  

t r i e d .  Best y i e l d  performance o f  t h e  second crop occur red  i n  yea r s  when no-

till p l a n t i n g  methods, narrow rows, optimum i r r i g a t i o n  was p r a c t i c e d .  The 


Table  4 .  	 E f f e c t  o f  row spac ing  and popu la t i on  on y i e l d  c h a r a c t e r i s t i c s  o f  
'Amsoy 71' and 'Wil l iams '  soybean p l a n t e d  14 March 1978 a t  Gaines
v i l l e ,  FL. 

Harvest  Height Yie ld  Wei ght 
Row P l a n t  a t  Seed below o f  100 Seed 

C u l t i v a r  Spacing Densi ty  Harvest  Yie ld  8 cm Seed Qua 1i ty t  t 
c m  cm 1-5 

Amsoy 71 25 47  2 2 a  
51 51 

5 2c 
76 50 1l b  18.  

102 50 4c 
W i  11iams 25 47  12a 

51 50 
53a 

76 49 57a 2 0 .  l a  
102 48 3c 2.03

* 	Means i n  a column w i t h i n  a given c u l t i v a r  no t  fol lowed by t h e  same l e t t e r  
are 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  accord ing  t o  Duncans N e w  
Mul t i p l e  Range tes t .  2t Thi s  row spac ing  t rea tment  seeded a t  1 1 2  seeds/m ; a l l  o t h e r  t rea tments  
seeded a t  56 seeds/m 2 . 

= Very Good; 5 = Very Poor.  
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combined t o t a l  y i e l d s  o f  two soyhean crops per season  were 5270, 4400.  and 
6210 kg/ha i n  1977, 1978, and 1979. I n  s p i t e  o f  t h e  apparen t  success  o f  
t h e s e  exper iments ,  f u r t h e r  experimental  a n d  farm l e v e l  e v a l u a t i o n  i s  needed 
be fo re  t h e  p r a c t i c e  i s  recommended t o  Florida p roducers .  Carefu l  management 
is t h e  key. 
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