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Abstract: Addi t iona l  tests  o f  178 cuh iva r s  and  lines o f  soybean  aga ins t  soybean  cyst n e m a t o d e  are  
r epo r t ed .  Cul t ivars  a re  available with s o m e  level o f  res is tance  to races  1, 2, 3, 4, 5, 6, 9, and  14, 
b u t  in s o m e  cases t he  res is tance  level is mode ra t e .  N o  cul t ivar  o r  line (except  possibly PI 437654)  
has  res i s tance  to all o f  the  races  tested.  T h i r t e e n  cuh iva r s  a n d  lines, however ,  were  res i s tan t  o r  
m o d e r a t e l y  res i s tan t  to race  1, 14 to race  2, 87 to race 3, 2 to race  4, 3 to race  5, 42 to race 6, 18 
to race  9, and  36 to race  14. S ome  have  res is tance  to m o r e  t h a n  o n e  race. 
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Soybean  cyst n e m a t o d e  (SCN)Heterodera 
glycines I c h i n o h e  is k n o w n  to occur  in 26 
o f  28 soybean  p r o d u c i n g  states in the  Unit-  
ed  States o f  A mer i ca  (3). Many  o f  these  
states have  soybean  b r e e d e r s  who  are  de- 
ve lop ing  cult ivars  with res is tance to SCN. 
In  addi t ion,  n u m e r o u s  p r iva te  compan ies  
a re  p r o d u c i n g  cuhivars  with res is tance to 
one  or  m o r e  races o f  SCN. In  mos t  cases, 
cuhivars  a re  tes ted  against  one  o r  m o r e  o f  
races  1, 3, 4, and  14 o f  SCN because  they 
a re  the  mos t  c o m m o n l y  occu r r ing  races.  

T h e  p u r p o s e  o f  this s tudy was to collect  
as m a n y  new cult ivars  o f  soybean  as pos- 
sible each  year  and  test  t h e m  against  as 
m a n y  races o f  SCN as possible.  T h e  results  
o f  ear l ier  tests have  a l ready b e e n  pub l i shed  
(2). 

MATERIALS AND METHODS 

T h e  m e t h o d s  used in these  tests were  
basically the  same as those  used  ear l ier  (2). 
Seeds o f  the  test  cult ivars and  lines were  
g e r m i n a t e d  in vermicu l i t  e , t r ansp lan ted  in 
the  co ty ledon  stage to steri l ized fine r iver  
sand in 7 .5-cm-d clay pots,  inocula ted  with 
4,000 eggs and  juven i les  o f  a race  o f  SCN 
24 hour s  a f t e r  t ransp lan t ing ,  and  pro-  
cessed fo r  the  e n u m e r a t i o n  o f  females  28 
to 35 days later.  T h e  race  different ia ls  (1) 
were  inc luded in each  test. Because o f  oc- 
casional  p r o b l e m s  with the  r e p r o d u c t i o n  
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o f  SCN race  3 on the Lee  cuh iva r  (1), Lee  
74 was used as the  s t anda rd  suscept ible  cul- 
tivar, except  in the  tests with race 14, where  
Lee  was the  s tandard .  T h e  test  cuhivars  
and  lines were  rep l ica ted  five t i m e s - - e x -  
cept  in a few cases whe re  seed g e r m i n a t i o n  
was p o o r  and  f ewer  plants  were  available 
o r  whe re  a p lant  d ied du r ing  the  test. Each 
dif ferent ia l  was rep l ica ted  10 times. Resis- 
tance  was j u d g e d  on the  basis o f  an index 
calcula ted  as a p e r c e n t a g e  o f  the  n u m b e r  
o f  females  p r o d u c e d  on Lee  74 or  Lee  as 
follows: I n d e x  = ave rage  n u m b e r  o f  fe- 
males  on test  line divided by the  ave rage  
n u m b e r  o f  females  on Lee  74 (or Lee) t imes 
100. An en t ry  with an index  less than  10 
was cons ide red  to be  res is tant  and  one  with 
an index  o f  10 -25  was m o d e r a t e l y  resis- 
tant .  A total  o f  178 cuhivars  and  lines were  
tes ted,  with 39 tes ted  against  SCN race 1, 
95 against  race  2, 178 against  race  3, 97 
against  race  4, 96 against  race  5, 122 against  
race  6, 97 against  race  9, and  178 against  
race  14. Some  were  tes ted 1 yea r  only,  and  
some  for  3 years  (1988-90) .  

R E S U L T S  

O f  the  178 cuhivars  and  lines tested,  79 
were  susceptible to all races tes ted (Tab le  
1), 18 were  m o d e r a t e l y  res is tant  to at least 
one  race  (Tab le  2), and  81 were  res is tant  
to at least one  race  (Tab le  3). Only  six cul- 
t ivars were  resis tant  to race  1 (Tab le  3), 
and  seven cult ivars were  m o d e r a t e l y  resis- 
tan t  (Tables  2, 3). O f  the  cult ivars tes ted 
against  race  2, only one  was res is tant  (Ta-  
ble 3), and  13 cuhivars  and  'one line had  



TABLE 1. Indices indicating relative reproduc t ion  o f  e ight  races ofHeterodera glycines on the  susceptible soybean cultivars and lines tes ted in 1988-90.  

Race 1 Race 2 Race 3 Race 4 Race 5 Race 6 Race 9 Race 14 

No. No. No. No. No. No. No. No. 
Variety test Index test Index test Index test Index test Index test Index test Index test Index 

A 7258 1 81 1 65 1 159 2 68 2 64 
A T  525 1 57 1 73 1 53 2 83 2 84 
A T  575 1 31 I 38 3 68 2 37 2 85 2 83 3 71 4 78 
AT-700 1 76 1 80 1 55 1 53 
Bragg 1 23 1 113 1 56 1 91 
Branel 401 1 26 1 32 1 61 1 67 
Braxton 1 19 1 100 1 58 1 51 
Buckshot 603 1 110 1 187 1 75 2 67 2 94 
Buckshot 703 1 61 1 75 2 87 2 54 
Capehar t  5636 1 60 1 78 1 84 1 64 
Capehar t  5896 1 44 1 67 1 66 1 77 
Capehar t  EXP7636 1 93 1 71 1 58 1 72 
C a p e h a r t / F F R  Stone 1 99 1 115 1 108 2 70 2 72 O 
C a p e h a r t / F F R  515 1 71 1 69 1 70 2 73 2 101 
C a p e h a r t / F F R  695 1 72 1 62 1 98 2 96 2 112 
Coker  237 1 28 1 60 1 73 1 117 
Coker  614 1 81 1 120 1 113 1 78 1 94 1 47 1 94 ~ 
Crawford 1 76 2 118 2 89 2 79 1 93 3 68 3 92 ~ '  D . . , .  

Crockett  1 51 1 95 2 27 2 126 
Deltapine 105 1 62 1 98 1 61 1 70 
Deltapine 3627 1 73 1 153 1 70 2 90 2 77 
Deltapine 506 1 102 1 80 1 76 1 30 ¢2, 
Douglas 1 67 2 134 1 108 2 70 1 101 3 108 2 95 .~ 
E.H.J.U.-5 1 95 1 157 1 68 2 83 2 90 

1 89 1 175 1 166 2 74 2 86 ~ E.HoJ.U.-1213 
ESCO B-24 1 90 1 52 1 84 1 29 ~.  
FFR 398 1 83 1 184 1 70 1 84 1 81 1 85 1 133 
FFR 464 1 70 1 187 1 56 1 59 1 104 1 113 1 84 "" 
FFR 544 1 83 1 122 1 35 1 105 1 58 I 104 1 93 
FFR 561 1 88 1 76 1 84 1 48 0~ 
Hartz  6686 1 81 2 166 2 149 2 104 1 106 3 93 4 71 
Hartz  H7190 1 70 2 159 2 208 2 87 3 82 3 66 
Hartz  H7585 1 126 1 66 1 80 2 75 2 82 
HB-J57-5 1 56 1 98 1 92 1 97 ~w 

oo 



TABLE 1. 
o0 

C o n t i n u e d  o~ 

Race 1 Race 2 Race 3 Race 4 Race 5 Race 6 Race 9 Race 14 ~'~ 

No. No. No. No. No. No. No. No. _~ ~" 
Variety test Index test Index test Index test Index test Index test Index test Index test Index 

H u t c h e s o n  1 76 2 125 1 45 1 131 1 66 1 114 1 127 ~" 
H y p e r f o r m e r  B rand  401 1 68 1 97 2 112 2 117 1 74 3 64 3 107 
JMS 4982 1 36 1 31 1 66 1 39 
KE 518 1 118 1 68 1 117 2 39 2 98 
L a m a r  1 52 1 86 1 84 2 59 2 54 
Lee 74 1 100 1 100 1 100 1 57 
Lee N o n o d  1 66 1 167 1 40 2 89 2 90 
M82-571206  1 77 45 1 77 1 34 
M88-467128  1 43 1 75 1 77 2 53 2 61 
M88-577321 1 99 1 79 1 60 2 61 2 83 ~" 
Pe r sh ing  1 29 1 42 1 58 1 75 
Pioneer  Variety 9391 1 78 1 102 1 81 2 79 2 83 
P ioneer  Variety 9442  I 56 2 128 2 77 2 52 1 66 3 52 3 65 
Pioneer  Variety 9461 1 53 1 126 1 106 2 63 2 69 
Pioneer  Variety 9591 1 67 1 79 1 103 2 90 2 88 
Pioneer  Variety 9592  1 102 1 112 1 91 2 54 3 63 
P ioneer  Variety 9641 1 118 2 126 2 97 2 84 1 80 3 73 2 60 
R I - l l  1 119 1 88 1 133 2 37 2 54 
RA 451 1 27 1 39 1 90 1 44 ~- 
Rally 1 145 1 264 1 171 2 86 2 69 
RVS 477 1 107 1 116 1 67 2 70 2 75 "~ 
RVS 499 1 36 1 117 1 68 2 38 2 38 
RVS 677 1 48 1 125 1 49 2 87 2 71 ~'~ 
RVS 693B 1 66 1 95 1 83 2 79 2 55 
RVS 699 1 84 1 165 1 116 2 104 2 79 
RVS Cajan 1 79 1 102 1 59 2 60 2 55 
$44-77 1 41 2 116 1 137 1 74 1 71 1 52 1 64 
$53-34 1 61 2 94 1 42 1 111 1 84 1 49 1 60 
$61-10 1 75 I 187 1 160 1 88 1 110 1 54 1 93 
$69-96 1 35 1 78 1 104 1 53 
Sharkey 1 74 1 118 1 65 2 92 1 99 



TABLE 1. C o n t i n u e d  

Race l Race 2 Race 3 Race 4 Race 5 Race 6 Race 9 Race 14 

No. No. No. No. No. No. No. No. 
Variety test Index test Index test Index test Index test Index test Index test Index test Index 

Shenandoah  1 40 1 70 1 89 1 40 
Spartan 1 47 1 107 1 78 1 47 ¢/~ 
Starr  1 47 1 96 1 78 1 55 .~0 
Stevens 1 62 1 70 3 88 2 127 2 60 2 95 3 70 4 66 
Ter ra -Vig  505 1 94 1 101 1 65 2 57 2 78 
Terra-Vig  616 1 64 1 318 1 181 2 54 2 114 
Tracy M 1 163 1 77 1 148 1 35 ~ 
Twiggs 1 44 2 26 2 160 2 33 1 104 3 90 3 83 
Wilstar 550 1 72 1 42 1 71 1 43 ~" 
Wilstar 790 1 67 1 93 1 81 1 73 
Yield King 499 1 94 1 150 1 128 1 88 1 111 1 56 1 99 
Yield King Compet i to r  1 68 1 197 1 54 1 76 1 66 1 99 1 87 ¢:~ 
YK 503 1 61 1 57 1 46 1 51 
Young 1 113 1 85 1 73 1 36 

Indices are based on percentage of  females produced on test host compared to Lee 74 or  Lee (with race 14). Indices shown in table are  means across 1-4 tests in 3 years as indicated. 
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TABLE 2. Indices indicating relative reproduct ion of  eight races of  Heterodera glycines on the moderately resistant soybean cultivars and lines tested in 1988-90. 

O0 

Variety 

Race 1 Race 2 Race 3 Race 4 Race 5 Race 6 Race 9 Race 14 

No. No, . No. No. No, No. No. No. 
test Index test Index test Index test Index test Index test Index test Index test Index 

A 6785 1 71 1 87 1 21 1 71 
A 7986 1 15 1 152 1 73 1 61 
Capehart  EXP6836 1 18 1 143 1 62 1 49 
Deltapine 417 1 22 1 93 1 33 1 74 
Deltapine 566 1 85 1 18 1 90 1 69 
E.H.J.U.-3 1 25 1 106 1 175 2 53 2 70 
HB-R224 1 21 1 30 1 30 1 96 1 37 1 64 1 43 
Johnson  1 19 1 120 1 63 1 53 
Pioneer Variety 9691 1 52 1 30 1 14 1 51 
Pioneer Variety 9791 1 23 1 t85 1 84 1 59 
RA 452 1 18 1 36 1 58 1 51 
$48-84 1 37 1 58 1 101 1 40 1 32 1 21 1 63 
Sampson 1 21 1 141 1 130 1 86 
Sanaloma l 24 1 77 1 95 2 110 
Shiloh 1 59 1 14 1 29 1 31 
YK 593 1 137 1 14 1 27 1 93 
YK 707 1 20 1 11 1 28 1 13 
YK 757 1 43 1 12 1 36 1 22 

g~ 
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Indices are based on percentage of females produced on test host compared to Lee 74 or Lee (with race 14). Indices shown in table are means across 1-4 tests in 3 years as indicated. 



TABLE 3. Indices indicating relative reproduc t ion  o f  e ight  races ofHeterodera glycines on the  resistant soybean cultivars and lines tested in 1988-90.  

Race 1 Race 2 Race 3 Race 4 Race 5 Race 6 Race 9 Race 14 

No. No. No. No. No, No. No. No. 
Variety test Index  test Index  test Index  test Index  test Index  test Index  test Index  test Index  

A 5403 1 15 2 5 2 68 2 110 1 24 3 26 3 12 
A 5979 1 9 2 4 2 58 2 84 1 29 3 19 3 11 
A 6297 1 4 1 34 1 91 2 18 2 20 
A T  550 1 4 1 16 2 3 2 32 2 108 2 22 3 21 4 4 
AT-685 1 9 1 8 1 12 I 5 
A T  695 1 7 1 81 1 70 2 19 2 8 
Avery 1 2 1 29 1 97 2 8 2 7 
Bedford  1 35 1 0 1 17 1 4 
Capehar t  5646 1 35 1 4 1 25 1 32 ~t~ 
C a p e h a r t / F F R  565 1 9 2 9 2 91 2 125 1 32 3 39 3 22 -.¢ 

606 1 7 2 4 2 106 2 64 1 25 3 33 3 16 ~ '  C a p e h a r t / F F R  
C a p e h a r t / F F R  646 1 9 1 88 1 51 2 49 2 10 
Centennial  1 63 1 1 1 17 1 68 
Coker  355 1 62 1 1 1 15 1 24 ~ 
Coker  368 1 26 1 0 1 19 1 19 
Coker  485 1 90 1 0 1 12 1 93 " ~" 
Coker  6727 1 26 1 2 1 15 1 122 
Coker  6738 1 36 1 0 1 16 1 107 
Coker  6847 1 36 1 0 1 159 1 93 1 18 2 61 3 85 ~,  
Coker  686 1 30 1 0 1 17 1 35 .~ 
Coker  6955 1 13 1 67 3 0 2 72 2 79 2 28 3 55 4 64 oq 
Coker  6995 1 6 1 37 3 9 2 60 2 80 2 26 3 14 4 7 ~-~ 
Cordell  1 0 1 11 I 2 2 13 2 49 ~.  
D79-6162 1 91 1 0 1 32 1 44 .~. 
Deltapine 415 1 78 1 3 1 19 1 96 

726 1 48 1 82 3 0 2 73 2 44 2 41 3 67 4 73 9~ ~.  Deltapine 
E.H.J.U.-1P 1 6 1 105 1 80 2 34 2 11 0~ 
E.H.J.13.-7 1 0 1 169 1 27 2 64 2 86 

GO 
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TABLE 31 C o n t i n u e d  

~D 

Race I Race 2 Race 3 Race 4 Race 5 Race 6 Race 9 Race 14 

No. No. No. No. No. No. No. No. 
Variety test Index test Index test Index test Index test Index test Index test Index test Index 

E. r id .U. -11  
Epps 
Forres t  
Gordon  
Har tz  5164 
Har tz  5171 
Har tz  5370 
Har tz  6130 
Har tz  6200 
Har tz  6385 
Har tz  7110  
Har tz  7126 
Har tz  H 4 4 6 4  
Har tz  H 5 2 4 0  
Har tz  H 6 3 7 2  
Har tz  H 6 5 7 0  
HSC-B2J 
HSC-Baldwin 
Je f f  
JMS 5484 
KE 648 
Lef lore  
Lloyd 
M82-572403  
M82-722611 
Narow 
N a t h a n  
Pha roa h  

1 1 1 56 1 73 2 9 2 2 
1 50 1 1 1 13 1 11 
1 54  1 0 1 10 1 58 ~-~ 
1 20  1 3 1 14 1 38 
1 95 1 1 1 14 1 9 
1 103 1 0 1 14 1 82 
1 93 l 1 1 71 1 30 1 13 2 45  3 51 ~" 
1 18 1 0 1 15 1 4 

22 1 38 2 0 2 107 2 14 2 24 3 43 4 59 
1 40 1 0 1 32 1 71 
1 25 1 0 1 21 1 113 ~" 
1 25 2 3 1 48 1 107 1 34 2 62 3 83 

1 0 1 48 1 61 2 32 2 48 
45 2 1 2 93 2 61 1 49 3 69 3 111 

1 43 1 1 1 21 1 52 
5 2 1 2 50 2 74 1 23 3 26 3 6 

1 37 1 1 1 13 1 124 
1 37 1 1 1 23 1 111 
1 54 2 1 1 23 1 17 ,,~ 
1 55 1 0 1 32 1 112 

t 4 1 42 1 94 2 15 2 4 
1 73 1 1 1 19 1 8 
1 63 1 2 1 10 1 0 
1 48 1 1 1 24 1 105 
1 50 1 6 1 74 1 62 
1 70 1 2 1 15 1 96 
1 36 1 4 1 27 1 16 

1 1 1 63 1 46 2 59 2 53 



TABLE 3. C o n t i n u e d  

Race 1 Race 2 Race 3 Race 4 Race 5 Race 6 Race 9 Race 14 

No. No. No. No. No. No, No, No. 
Variety test Index test Index test Index test Index test Index test Index test Index test Index 

PI 437654  1 0 1 0 1 0 2 0 2 0 
P ioneer  Variety 9531 1 13 2 4 2 82 2 i 02 1 23 3 11 3 7 
P ioneer  Variety 9581 1 78 2 0 1 66 1 34 1 10 2 62 2 23 
P ioneer  Variety 9582  1 2 1 43 1 121 2 19 2 10 
P ioneer  Variety 9711 1 1 1 178 1 85 2 75 2 68 
Pioneer  Variety 9751 1 1 1 109 1 58 2 57 2 59 
RA 606 1 83 1 9 1 40 1 57 
RA 680 1 31 1 0 1 21 1 46 
RVS 593 1 4 1 264 1 159 2 61 2 82 O 
RVS 757 1 5 1 98 1 76 2 18 2 13 "~ o" 
$59-19 1 54 1 8 1 15 1 25 
$64-23 1 12 2 2 2 80 2 106 1 18 3 12 3 6 
$69-54 1 39 1 45 3 0 2 158 2 43 2 37 3 62 4 64 
Stonewall  1 2 1 230 1 86 2 94 2 74 
T e r r a - V i g  626 1 5 1 68 1 39 2 41 2 21 ~ 
T h o m a s  1 1 1 133 1 124 2 51 2 76 
T N  5-85 1 1 1 84 1 49 2 51 2 60 
TN-4 -86  1 3 1 71 1 71 2 16 2 4 
T V  515 1 54 1 0 1 54 g:~ 
T V  553 1 62 1 1 1 16 1 29 .~ 
T V  6260  1 18 1 8 1 78 1 81 1 48 1 25 1 13 0~ 
Waiters  1 42 t 39 2 2 1 122 1 68 2 33 1 91 2 95 ~ '  5 .  
YK 577 1 87 1 0 1 9 1 61 
YK 613 1 51 1 7 1 25 1 89 
YK 696 1 38 1 1 1 28 1 94 l:~ 

Indices are based on percentage of females produced on test host compared to Lee 74 or Lee (with race 14). Indices shown in table are means across 1-4 tests in 3 years as indicated. 

g~ 
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indices low e n o u g h  to be ra ted  modera te ly  
resistant  (Tables  2, 3). Eighty-one  o f  the 
cultivars and lines tes ted were  resistant to 
race  3 (Table  3), and  10 were  modera te ly  
resistant  (Tables  2, 3). Only  one  line was 
resistant  to race 4 (Table  3), and one  cul- 
t ivar was modera t e ly  resistant (Table  3). 
O ne  cult ivar and one  line were  resistant  to 
race 5 (Table  3), and one  cult ivar was mod-  
erately resistant (Table  3). One  cultivar was 
resistant  to race 6 (Table  3), whereas  41 
were  modera t e ly  resistant  (Tables  2, 3). 
T w o  cultivars and one  line were  resistant 
to race 9 (Table  3), and  15 cultivars and  
lines were  modera t e ly  resistant  (Tables 2, 
3). In fou r  tests, 17 cultivars and  lines were  
resistant to race 14 (Table  3), and 19 o thers  
were  modera te ly  resistant (Tables  2, 3). 

DISCUSSION 

By far  the  largest  pe rcen t age  o f  resistant 
cult ivars or  lines o f  those tes ted against a 
par t icu lar  race was to race 3. All cultivars 
and  lines tha t  were  resistant to races 1, 2, 
4, 5, 6, 9, or  14 were  also resistant  to race 
3. T h a t  was not  t rue  o f  those with mod-  
e ra te  resistance. T h e  second highest  per-  
cen tage  resistant  plants was against race  
14, whereas  in a previous  r e p o r t  the second 
highest  pe rcen t age  was against race 1 (2). 
Few cultivars and  lines with resistance to 
races 2, 4, or  5 were  found,  as has been  
t rue  in ear l ier  tests (2). T h e  cultivars Bragg 
and Brax ton  appea red  to have m o d e r a t e  
resistance to race  2, bu t  in previous  tests 
they  were  bo th  susceptible (2). T h e  low 
n u m b e r s  o f  nematodes  ma tu r ing  on these 
cultivars may be a t t r ibu table  to a high level 
o f  r oo t  pene t r a t i on  and tissue damage.  

In 1990, the  cultivars and  lines were  test- 
ed  against two isolates each o f  races 9 and 
14. In some cases, a cult ivar  was resistant 
to one  isolate and  modera t e ly  resistant or  
susceptible to the  o ther .  This  d i f ference  in 

reac t ion  may be an indicat ion o f  the dif- 
fe rences  in the  gene pool  o f  the  n e m a t o d e  
isolates, even t h o u g h  bo th  were  the  same 
race accord ing  to the differentials.  

Sixty-five o f  the cultivars and  lines re- 
p o r t e d  in the p resen t  study had been  tes ted 
ear l ier  and were  r e p o r t e d  in a previous  re- 
por t  (2). T h e r e  are  differences in the sus- 
ceptibili ty rat ings in a few instances. For  
example  A7986 is r e p o r t e d  to be moder -  
ately resistant to race 2, whereas  in 1988 
it was r e p o r t e d  to be susceptible. As ind i -  
cated earl ier ,  t he re  were  dif ferences  in the  
rat ings o f  Bragg and Brax ton  against race 
2. T h e s e  discrepancies may be the result  
o f  differences in the  race  2 isolates, jus t  as 
was indicated for  the  race 9 and 14 isolates 
in 1990. T h e s e  variations in ra t ing o f  the  
same variety with two isolates o f  the same 
SCN race emphasize  the  need  to use the 
same isolate for  test purposes  as m u ch  as 
possible. Also the  race differentials (1) 
should be p lan ted  with every  cult ivar test 
to conf i rm the  test SCN race. 

Results o fcu l t iva r  tests have demons t ra t -  
ed that  some level o f  resistance to the com- 
monly fo u n d  races o f  SCN is available. In 
some cases few cultivars are  available and  
in some cases the  level o f  resistance was 
not  high. T h e  resistant cultivars should be 
p lan ted  judiciously,  as needed ,  bu t  not  con- 
t inuously.  
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