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Resistance in Commercial Soybean Cultivars to Six Races 
of Heterodera glycines and to Meloidogyne incognita 1 

R. D. RIGGS, M. L. HAMBLEN, AND L. RAKES 2 

Abstract: Soybean cultivars grown in pots in the greenhouse were tested for resistance by inoc- 
ulation with Meloidogyne incognita or one of six races of Heterodera glycines. Selected cultivars were 
tested against each nematode isolate. The numbers of cultivars tested against each H. glycines race 
and the numbers resistant and (or) moderately resistant were as follows: Race 2 - -114  tested, 1 
resistant and 9 moderately resistant; race 3- -170  tested, 56 resistant and 17 moderately resistant; 
race 4 - - 8 9  tested, 1 resistant and 13 moderately resistant; race 5 - -  106 tested, 4 moderately resistant; 
race 6 - -95  tested, 10 resistant and 25 moderately resistant; race 14--81 tested, 2 resistant and 10 
moderately resistant. No cultivar was resistant to all races. Meloidogyne incognita was tested on 139 
cultivars; 50 were resistant. 

Key words: Glycine max, Heterodera glycines, Meloidogyne incognita, race, root-knot nematode, soybean, 
soybean cyst nematode. 

Soybean cyst nematode ,  Heterodera gly- 
cines I ch inohe  (SCN), has been  r e p o r t e d  in 
26 states in the Uni ted  States. In many o f  
these states (e.g., Arkansas) the  infestat ion 
is widespread,  whereas in o the r  states (e.g., 
Kansas) the infestat ion is very l imited (3). 
SCN damage  to soybean (Glycine max (L.) 
Merr.)  can result in yield suppression. Many 
resistant cultivars with resistance to SCN 
are now available. Provid ing  in format ion  
on the resistance o f  available cuhivars  has 
bec ome  a p rob lem with the increasing 
n u m b e r  o f  SCN races (2). 

Commerc ia l  cultivars have been  tested 
in Arkansas against races 2 - 6  and 14 and 
against Meloidogyne incognita (Kofoid and 
White) Chi twood dur ing  the past 4 years. 
A n u m b e r  o f  cuhivars  were  tested more  
than 1 year.  This  paper  is a compilat ion o f  
the results o f  those tests. 

MATERIALS AND METHODS 

Seeds o f  all soybean cultivars were ger- 
mina ted  in vermicul i te  and t ransplanted,  
one  per  pot ,  into fine sand in 7.5-cm-d clay 
pots. T h e  seedlings were  inoculated 2 days 
later. T h e r e  were  5 - 1 0  replicat ions o f  each 
cultivar,  depend ing  on the  test. Tests  were 
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not  repea ted  the same year,  but  a n u m b e r  
o f  cultivars were tested for  2 - 4  years. 

All H. glycines races used were collected 
f rom Arkansas soybean fields. Inocu lum o f  
H. glycines races 2 - 6  and 14 (2) was main- 
tained on  soybean cultivars Lee  or  Pickett .  
Females and cysts were  ex t rac ted  f rom 
stock cul tures and caught  on a 250-~zm- 
pore  sieve; cysts were then  b roken  in a 
b lender .  T h e  result ing suspension of  eggs 
and second-stage juveniles  was used as in- 
oculum. T h e  inoculum, 4,000 eggs and ju-  
veniles per  pot,  was applied with a repeat-  
ing syringe to the sand near  the roo t  o f  
each seedling. 

T h e  plants were main ta ined  in a green-  
house at 2 4 - 3 0  C for  5 weeks. Females and 
cysts were r e c o v e r e d  f rom each roo t  and 
counted.  Lee  and the race host differen-  
tials, Pickett ,  Peking, PI 88788,  and PI 
90763,  were used as checks. Cultivars were  
ra ted  resistant if the index o f  females and 
(or) cysts r ecove red  per  roo t  system was 9 
or  less (< 10% of  the n u m b e r  o f  females 
and cysts on Lee), as modera te ly  resistant 
if  the index was 10-25,  and susceptible if 
the index was > 25. 

R o o t - k n o t  n e m a t o d e  i n o c u l u m  was 
mainta ined in a g reenhouse  on tomato  (Ly- 
copersicon esculentum Mill. cv. Rutgers).  In- 
oculum was obta ined  by the sodium hy- 
pochlor i te  p r o c e d u r e  (1). About  10,000 
eggs and second-stage juveniles  were ap- 
plied a ro u n d  the roots  o f  each plant  grow- 



TABLE 1. Average  indices t  o f  six races o f  Heterodera glycines and  o f  Meloidogyne incognita on  commerc ia l  soybean  cultivars.  

Race 2 Race 3 Race 4 Race 5 Race 6 Race 14 M. incognita 

Soybean No. Av. No. Av. No. Av. No. Av. No. Av. No. Av. No. Av. No. eggs/  
cultivar tests index tests index tests index tests index tests index tests index tests indexz~ plant 

A5474  2 46 1 1 3 47 1 45 1 14 1 16 1 3.0 2,000 
A5618  1 42 1 30 1 5.0 
A5939  1 13 1 23 1 5.0 21 ,600  
A5974  1 23 1 1 1 79 1 20 2 3.9 20 ,100 
A5980  3 40 3 12 2 72 1 4 1 37 1 1.3 1,200 
A6242  2 18 2 9 1 53 1 9 1 6 2 2.4 8,500 
A6381 1 200 1 85 1 26 I 85 1 133 1 0.7 800 
A6520  2 23 4 5 2 38 2 77 2 66 1 17 1 0.0 0 
A6785  1 87 1 42 1 39 1 120 1 1.0 1,000 
A7372  3 118 3 121 1 35 1 126 1 180 1 5.0 
A7986  1 99 1 47 1 67 1 120 
Acco 401 1 56 1 87 
Agr iP ro  55 1 69 1 90 
Agr iP ro  70 2 103 1 66 2 0.0 240 
Agr iP ro  71 1 48 I 64 1 3.0 
Agr iP ro  350 1 70 1 176 1 93 
A W  42 1 16 1 1 1 72 1 17 1 4.3 14,400 
Bedford  4 31 12 4 7 16 2 87 2 56 1 10 4 0.9 770 
Bossier 1 316 1 103 1 93 1 13 
Bragg 2 131 3 76 1 27 1 81 1 249 1 148 3 1.6 800 
Brax ton  2 104 3 120 ! 45 2 139 1 252 1 136 3 0.7 0 
Brysoy 9 1 66 1 55 2 3.1 
Buck 500 1 158 1 96 1 67 1 113 1 1.0 4 ,400 
Centennia l  2 131 4 4 1 38 2 55 1 18 1 172 4 0.9 1,300 
Coker  156 2 126 5 95 1 30 2 77 1 148 ! 163 4 1.6 5,440 
Coker  237 2 54 4 116 1 55 2 71 1 175 1 136 4 2.2 4 ,410 
Coker  317 1 90 2 13 1 115 1 35 1 142 1 2.3 2,600 
Coker  355 4 29 4 8 1 16 2 86 1 16 I 68 2 2.4 12,100 
Coker  368 1 91 1 < 1 1 54 1 20 1 1.0 1,100 
Coker  425 4 120 3 108 2 93 1 148 1 116 2 3.3 9,400 
Coker  485 4 84 3 4 2 41 1 16 1 133 2 0.7 525 
Coker  575 1 190 1 14 1 14 1 184 1 0.0 400 
Coker  596 1 181 1 16 1 43 1 145 1 0.0 0 
Coker  627 2 85 2 8 1 75 1 20 1 136 2 0.5 650 
Coker  686  2 47 2 8 2 49 1 18 1 109 2 0.4 2,000 
Coker  738 1 78 1 1 ! 42 1 25 1 1.0 400 
C o l u m b u s  1 47 1 15 1 5.0 
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TABLX 1. Cont inued .  

Soybean 
cultivar 

Race 2 Race 3 

No. Av. No. Av. 
tests index tests index 

Race 4 Race 5 Race 6 

No. Av. No. Av. No. Av. 
tests index tests index tests index 

Crawford  1 71 1 32 
Dare 1 94 1 28 
Davis 3 46 3 63 1 34 
DPL 105 4 106 4 116 1 88 
DPL 246 2 70 2 135 1 80 
DPL 296 1 79 1 57 
DPL 345 2 96 3 56 1 81 
DPL 386 1 87 1 121 
DPL 403 1 91 1 20 
DPL 415 1 124 1 1 
DPL 416 I 53 1 75 
DPL 417 3 89 3 120 1 61 
DPL 439 1 67 1 42 
DPL 497 2 121 3 80 1 140 
DPL 506 1 94 1 58 
DPL 566 2 137 2 65 
DPL 675 1 29 1 2 
Egyptian 1 32 1 1 
Epps 2 20 2 7 
Essex 4 91 4 100 1 57 
FFR 559 1 28 1 144 
FFR 560 1 9 1 9 
FFR 561 2 141 3 70 1 11 
FFR 562 1 59 1 94 
FFR 668 1 51 1 121 
FFR 711 1 90 1 142 
FFR 771 2 113 2 97 
Forrest  2 76 3 5 2 44 
Gasoy 17 2 153 1 47 
Gordon  2 65 2 10 
Govan 2 166 1 49 
GS 333 1 2 1 19 
GS 737 1 50 1 27 
GS 791 1 85 1 74 
Har tz  5164 1 31 1 2 
Har tz  5171 2 129 2 7 

Race 14 M. incogni~ 

No. Av. No. Av. No. eggs/  
tests index tests index~ plant 

1 5.0 
1 3.2 

1 104 3 3.4 22,900 
1 157 2 1.9 3,200 

1 163 3 3.9 25,900 

1 2.5 
1 3.7 8,400 

1 148 1 0 .0  0 
1 4 .4  

1 124 1 0 .0  0 
1 4.7 92 ,400 

1 66 2 2.3 21 ,300 
1 3.3 22 ,200 

1 18 1 3.7 11 ,000  
1 163 3 2.1 4,600 

74 
64 

116 

35 
178 

32 

1 60 1 30 

1 143 

2 96 2 100 
1 123 1 120 
2 53 1 50 
1 96 1 6 
1 119 1 14 
2 64 1 25 
2 94 1 170 

1 94 
1 44 1 13 1 0.3 0 
2 67 2 99 1 190 2 2.9 8,500 
! 51 1 122 1 2.7 ]2 ,800  
1 123 1 171 1 0 .0  0 
1 175 1 154 1 2.7 2 ,000  
2 67 1 172 2 1.2 16,900 
2 21 1 52 1 157 3 1.5 1,200 

2 2.8 27,600 
2 37 1 17 1 148 2 1.0 200 

2 0.6 240 
1 2.7 
1 3.5 

1 125 1 14 
2 27 1 8 1 157 2 2.5 13,400 
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TABLE 1. Cont inued .  

Soybean 
cultivar 

Race 2 Race 3 

No. Av. No. Av. 
tests index tests index 

Race 4 

No. Av 
tests index 

Race 5 

No. Av. 
tests index 

Race 6 

No. Av. 
tests index 

Race 14 

No. Av. 
tests index 

M. incognita 

No. Av. No. eggs/  
tests index~ plant 

Har tz  5252 2 146 2 6 2 29 1 3 1 106 2 1.0 525 
Har tz  6130  2 25 2 5 2 80 1 19 1 6 2 0.4 475 
Har tz  6383 2 136 2 8 2 39 1 11 1 78 2 0.4 600 
Har tz  7110 1 87 1 < 1 1 29 1 18 1 1.0 12,000 
Har tz  7126 2 96 2 12 2 46 1 39 1 116 1 5.0 56 ,400 
Har tz  8112 2 94 2 52 2 103 1 157 1 107 2 4.0 29 ,200  
He lena  401 1 94 1 89 
Hill 1 53 1 40 2 2.5 
H o o d  75 1 75 1 44 1 5.0 
Je f f  4 35 4 5 1 22 2 102 1 4 1 19 2 0.9 825 
J o h n s o n  1 95 1 109 1 89 1 129 1 2.3 4 ,800 
Lancer  2 237 1 27 3 1.6 1,600 
Lee 2 100 11 100 6 100 5 100 1 100 1 100 1 4.3 38 ,400 
Lee 74 2 93 3 114 1 100 2 64 1 73 1 142 3 1.3 20 ,566  
Leflore 2 19 2 9 2 91 1 6 1 10 1 0.0 0 
Lloyd 1 35 2 4 1 74 1 30 3 4.4 106,500 
Mack 2 87 3 7 1 53 2 86 1 10 1 101 2 0.0 720 
McNair  3152 2 2 1 29 2 3.0 7 ,920 
McNair  3167 2 2 1 31 1 5.0 
McNair  500 1 73 1 47 2 1.7 
McNair  600 1 71 1 17 1 5.0 
McNair  700 2 97 3 107 2 71 1 2.3 
McNair  710 1 66 1 28 1 4.7 
McNair  770 1 1 1 96 
Mitchell  1 44 1 48 1 4.7 
MV 100 1 4 1 69 
MV 101 1 2 1 16 1 2.7 
N A P B  503 1 2 1 95 
NAPB 505 1 81 1 45 1 5.0 
N A P B  517 1 69 1 139 1 93 
NAPB 607 1 3 1 40 1 4.0 
NAPB 611 1 < 1 1 104 
N A P B  705 1 1 1 34 1 4.7 
Narow 2 62 4 24 2 61 2 48 2 58 1 127 2 4.4 7,400 
Na than  4 42 3 25 2 52 1 30 1 27 2 0.9 300 
pek ing  4 24 11 < 1 6 48 2 2 2 5 1 53 2 4.3 67 ,200  
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TABLE 1. Cont inued .  

Race 2 Race 3 Race 4 Race 5 

Soybean No. Av. No. Av. No. Av. No. Av. 
cultivar tests index tests index tests index tests index 

Pe r sh ing  2 111 2 90 
Pickett  4 89 10 3 6 116 
Pickett  71 1 1 1 60 
P 5482 3 83 2 92 
P 5683 1 1 1 97 
P ioneer  9531 1 55 2 11 
Pioneer  9561 3 88 3 92 
Pioneer  9571 4 30 1 8 
P ioneer  9581 1 22 1 2 
P ioneer  9591 1 85 1 38 
Pioneer  9691 1 76 1 < 1 
P ioneer  9791 1 132 1 93 
Pyramid  1 30 1 < 1 
RA 405 1 131 3 91 
RA 451 4 88 1 107 
RA 452 1 199 2 93 
RA 480 2 125 1 96 
RA 501A 1 50 1 20 
RA 603 2 60 1 50 
RA 604 1 42 1 28 1 65 
RA 605 3 21 1 9 
RA 606 4 53 3 21 
RA 680 2 53 1 5 1 72 
RA 701 1 15 1 22 
RA 701A 1 < 1 1 86 
RA 701B 1 1 1 114 
RA 702 2 126 2 5 
R T  503 
R T  563 
R T  593 
R T  613 
R T  713 
Sampson  2 92 2 77 
Sana loma 2 108 2 83 
Sharp  2 50 1 110 
Shiloh 2 25 4 47 

Race 6 Race 14 M. incognita 

No. Av. No. Av. No. Av. No. eggs/  
tests index tests index tests index:~ plant 

2 109 1 154 
2 55 2 40 

1 122 
1 148 

1 64 

1 22 
1 80 
1 14 

2 2.0 4,500 
2 3.2 24,700 
3 3.4 2,160 
1 1.0 600 1 31 

1 67  
1 83 
2 87 1 17 
1 94  1 18 
1 81 1 64  
1 53  1 11 
1 64  1 143  
1 163 1 12 
1 101 
2 141 1 129 
1 236 1 172 
2 99 1 228 

1 47 

2 69 1 26 
2 64 1 19 

1 0.3 600 
1 0.0 200 
2 1.5 800 
1 1.0 1,900 

1 1.3 2,800 
1 5.0 51,600 

1 124 1 5.0 96 ,000 
1 124 2 3.2 7,600 

1 5.0 7,800 
1 106 2 3.0 4,200 

1 5.O 
1 3 .0  

1 133  1 2 .7  
1 1.8 

1 122 2 2.5 8,700 
1 169  2 0 .5  1 , 0 0 0  

1 0 .8  

2 16 1 67 1 151 2 1.0 500 
1 88 
1 84  
1 121 
1 126  
1 75 

2 80 1 50 1 68 2 2.0 32,800 
2 98 1 115 1 102 2 2.2 32,200 

2 84 2 57 1 69 2 1.7 4,800 
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TABLE 1. Continued. 

Race 2 Race 3 Race 4 

Soybean No. Av. No. Av. No. Av. 
cuhivar tests index tests index tests index 

Race 5 Race 6 Race 14 M. incognita 

No. Av. No. Av. No. Av. No. Av. No. eggs/ 
tests index tests index tests index tests index:~ plant 

Sohoma 2 98 1 45 
Spartan 3 75 2 121 
Star 2 103 2 110 
Stevens 1 139 1 101 
Stutts 1 21 1 160 
Sumpter  4 14 1 130 
Tracy 2 143 1 44 
Tracy M 2 73 3 102 1 44 
TV 505 1 59 
TV 515 4 79 3 5 
TV 553 4 89 3 12 
T V  606 1 38 1 55 
TV 616 2 99 2 37 
TV 708 2 104 2 108 1 27 
T V  768 2 118 1 128 
TV 774 2 76 1 243 
TV 790 2 98 1 96 
TV 8O8 2 70 1 8 
TV 794 2 64 1 57 
Wilstar 480 1 50 1 25 
Wilstar 550 2 104 3 63 1 37 
Wilstar 780 2 118 4 80 2 93 
YK 503 2 97 2 46 
YK 563 1 129 1 91 
YK 577 1 60 1 < 1 
YK 593 4 86 3 12 
YK 613 2 96 2 8 
YK 701 1 44 1 5 
YK 757 1 40 1 3 
Young 2 59 2 91 

2 3.0 21,360 
1 30 1 48 1 4.3 99,600 
2 80 1 117 1 136 2 1.0 1,600 
1 129 1 107 1 0.0 5,600 

1 121 
1 72 1 113 1 0 .0  0 

2 3.6 22,560 
2 80 1 194 1 154 2 3.4 9,800 

1 5.0 
2 36 1 17 1 119 1 0.0 600 
2 33 1 8 1 148 1 0.0 400 

1 2.3 
2 107 1 91 1 101 2 2.9 17,700 

1 4.0 

2 4.4 14,000 
2 64 1 120 1 181 2 4.2 4,200 
2 90 2 95 1 175 2 4.9 19,800 
2 57 1 126 1 130 2 4.2 12,400 
1 22 1 85 1 2.3 0 
1 47 1 8 I 0.7 700 
2 106 1 27 1 178 2 0.5 900 
2 33 1 3 1 126 2 3.7 50,100 
1 79  1 30 1 2 .0  1 ,800 
1 81 1 23 1 2 .3  1 ,100 
2 82 1 127 1 178 2 2.0 19,200 
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J" SCN index = ([number of females or cysts from cultivar]/[number of females or cysts from Lee]) x 100. Cultivars with indices of 0-9 were considered resistant, 10-25 moderately resistant. 
~: Root-knot index: 0 = no galls, 1 = 1-2 galls/root system, 2 = 3-10, 3 = 11-30, 4 = 31-100, and 5 = > 100. Cuhivars with gall rating of 11.5 or less were considered resistant unless egg 

counts were above 5,000/root system; if gall ratings were above 1.5 but egg counts were < 2,000, the cultivars were considered resistant. 
.,ff 
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ing in fine sand in 10.5-cm-d clay pots. Af- 
te r  7 weeks, roo t -kno t  galling was ra ted  on 
a scale o f  0 to 5 (0 = no galls; 1 = 1-2  galls 
per  roo t  system; 2 = 3-10 ;  3 = 11-30;  4 
= 31-100 ;  and 5 = > 100 galls). Af te r  the 
roo t  systems were  ra ted  they were t rea ted  
with 10% sodium hypochlor i t e  for  recov- 
ery o f  eggs (1). Cultivars with gall ratings 
o f  1.5 or  less and an egg coun t  below 3,000 
per  roo t  system, or  an egg coun t  less than 
2,000 per  roo t  system regardless  o f  gall 
rat ing,  were  classed as resistant to M. in- 
cognita. 

RESULTS AND DISCUSSION 

O f  175 cultivars tested, 74 were  good 
hosts to all o f  the races o f  14. glycines and 
to 3I. incognita. T h e  n u m b e r  of  cultivars 
with resistance varied with the  n e m a t o d e  
and race (Table  1). O f  170 cultivars tested 
against SCN race 3, 56 were  resistant and 
17 modera te ly  resistant.  Race 2 was tested 
on 114 cultivars; 1 was resistant and 9 were 
modera te ly  resistant.  N o n e  o f  the  cultivars 
tested were  resistant to race 5, but  4 were 
modera te ly  resistant.  Race 6 was tested on 
95 cultivars; 10 were resistant and 25 were 
modera te ly  resistant.  Race 4 was tested on 
89 cultivars; 1 was resistant and 13 were 
modera te ly  resistant.  Race 14 was tested 
on 81 cultivars; 2 were resistant and 10 
were modera te ly  resistant. O f  139 tested 
against M. incognita, 50 were  resistant. Pe- 
king is included as a H. glycines-resistant 
check but  is not  included in the numbers  
of  resistant cultivars. 

Resistance to soybean cyst nematode  race 
3 was c o m m o n  and the level o f  resistance 
of  individual cultivars was higher .  This  
suggests that  race 3 is the "wild type"  with 
the fewest or  no genes to help it ove rcome  

resistance (4). T h e  second highest  numbe¢ 
o f  resistant cultivars r e c o r d e d  was to race 
6, which parasitizes only Pickett  am o n g  the 
host differentials.  Pickett ,  a derivat ive o f  
Peking, apparent ly  has fewer  genes for  re- 
sistance than Peking (unpubl.) and may 
have fewer  than PI 88788 and PI 90763.  
Race 5 parasit ized only two host  differen- 
tials (Pickett  and PI 88788) and the re  were 
fewer  cultivars with resistance to it than  to 
any o the r  SCN race tested. Races 2 (Pick- 
ett,  Peking,  and PI 90763) and 14 (Pickett, 
Peking, and P188788)  parasitize t h ree  host 
differentials and race 4 parasitizes four  
(Pickett,  Peking, PI 88788,  and PI 90763); 
the re  were about  equal  numbers  o f  culti- 
vars with resistance to each o f  them.  

T h e  most reliable indices are  those f rom 
cultivars tested at least two times. Repor ts  
o f  tests for  resistance to H. glycines races 
o the r  than races 1 -4  were not  found.  This  
r epo r t  provides  in format ion  on the suscep- 
tibility or  resistance o f  many cultivars to 
two newly descr ibed races (races 6 and 14). 
It  also provides  cyst indices and M. incognita 
root-gall  ratings for  a large n u m b e r  o f  re- 
cently released cultivars tested in one  lo- 
cation by one  protocol .  

LITERATURE CITED 

1. Hussey, R. S., and K. R. Barker. 1973. A com- 
parison of" methods of collecting inocula of  Meloido- 
gyne spp. including a new technique. Plant Disease 
Reporter  47:1025-1028.  

2. Riggs, R. D., and D. P. Schmitt. 1988. Com- 
plete characterization of the race scheme for Heter- 
odera glycines. Journal  of Nematology 20:392-395.  

3. Sim, T., IV, and T. C. Todd. 1987. First field 
observation of the soybean cyst nematode in Kansas. 
Plant Disease 70:603. 

4. Triantaphyllou, A. C. 1975. Genetic structure 
of races ofHeterodera glycines and inheritance of ability 
to reproduce on resistant soybeans. Journal  of" Nema- 
tology 7:356-364. 


	MAIN MENU
	PREVIOUS MENU
	---------------------------------
	Search CD-ROM
	Search Results
	Print

