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Distribution of Heterodera glycines in Ohio 1 
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Abstract: A 4-year  systematic  survey for the  p resence  o f  soybean cyst n e m a t o d e  Heterodera glycines 
in Oh io  soybean  fields was init iated in 1992. A total o f  667 soybean  fields in 63 count ies  was sampled .  
Heterodera glycines was p re sen t  in 91 fields in 40 count ies  based on  soil samples  collected, and  in one  
field in each o f  th ree  addi t ional  count ies  based on  soil samples  submi t t ed  to the  Plant  a n d  Pest  
Diagnost ic  Clinic or  t h r o u g h  a pre l iminary  survey conduc ted  in 1991. Soybean hec ta rage  in the  43 
count ies  with at least one  field known to be infested with H. glycines accounts  for  79% o f  the  total 
Oh io  soybean  p roduc t ion  area. Eight  races o f  H. glycines were ident i f ied in 33 samples  f r o m  18 
counties .  T h e  mos t  c o m m o n  was race 3, identif ied in 15 samples;  o thers  were races 1, 2, 4, 5, 6, 10, 
a n d  14. 

Key words: distr ibut ion,  Glycine max, Heterodera glycines, Ohio,  soybean,  soybean cyst n e m a t o d e ,  
survey,  races. 

In 1994, Ohio ranked fifth in soybean 
production in the United States. Ohio pro- 
duces soybeans on approximately 1.6 mil- 
lion hectares annually. In 1994, crop value 
was estimated at $990 million. Soybean 
cyst nematode Heterodera glycines was first 
detected in Miami County, Ohio, in 1980 
in soil accompanying tomato transplants 
shipped from Tennessee (3). In 1987, soy- 
bean field infestations were detected in 
Sandusky County in northern Ohio and 
Scioto County in southern Ohio (9). In 
1991, a survey for the nematode was con- 
ducted by the Ohio Cooperative Agricul- 
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ture Pest Survey program. Seventy fields 
distributed among 33 counties were sam- 
pied. The  nema tode  was de tec ted  in 
Darke, Erie, Fulton, Huron,  Preble, Sen- 
eca, Union, and Wood counties. A system- 
atic survey was initiated in 1992 to deter- 
mine the distribution of H. glycines in Ohio 
soybean fields. 

MATERIALS AND M E T H O D S  

The survey was initiated with a general 
target of  sampling 10 soybean fields in 
each Ohio county with 2,000 or more hect- 
ares of  soybean product ion.  Sampling 
preference was given to fields that were in 
the second year of soybean production, or 
those suspected by growers to have a 
production problem. Fields were located 
with the cooperation of  county extension 
agents. A total of 667 fields in 63 counties 
were sampled during the growing seasons 
of 1992 through 1995. Field sampling in- 
cluded a preliminary visual inspection of  
soybean root systems for the presence of  
cysts and the collection of a composite soil 
sample (ca. 1 liter), which was generally ob- 
tained from the field entrance and areas 
exhibiting symptoms of  plant stress, or ob- 
tained from random sites within a field. 
Soil samples were transported in insulated 
chests to the laboratory and stored at 10 °C 
until processed. 

All soil samples were bioassayed to de- 
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t e rmine  the p resence  o f  H. glycines. T h r e e  
seeds o f  the susceptible soybean cultivar 
Corsoy 79 were  p lan ted  in 350 cm s soil in 
a 10-cm-diam. plastic pot. Seedlings were  
t h inned  to one  pe r  pot  a f ter  emergence .  
Plants, g rown at 24 °C, were  watered,  fer-  
tilized, and  t rea ted  for  insect infestations 
as needed .  Af t e r  5 weeks cysts were ex- 
t racted.  Soil was suspended  in water  in a 

10-liter bucket  and  passed t h r o u g h  stacked 
sieves (840-~xm-pore over  250-1xm-pore). 
Roots were  washed  over  the sieves to re- 
cover  cysts. Material  collected on the 250- 
txm-pore sieve was inspected for  the pres-  
ence o f  new cysts using a dissecting micro-  
scope. Sites were  declared  positive if  the 
bioassay p r o d u c e d  cysts. 

In  addit ion,  200-cm 3 soil samples  were  
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_FIG. 1. Sites sampled in a detection survey for Heterodera glycines in soybeans in Ohio from 1992 through 
1995. (k positive, O negative) 
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TABLE 1. Mean female indices, followed by standard er ror  on differential soybean genotypes used for  race 
characterization of  Heterodera glycines populat ions detected in Ohio. 

Index a 

County Pickett Peking PI 88788 PI 90763 Race 

Hard in  1.8 ± 0.7 0 15.8 -+ 3.2 0 1 
Seneca 0.2 ± 0.1 0.2 --- 0.1 32.5 m 4.2 0.1 z 0.1 1 
Greene  81.9 ± 13.8 17.3 ± 5.2 16.2 + 5.3 1.6 ± 0.8 2 
Putnam 30.6 --- 5.0 21.1 --- 4.1 11.2 ± 3.5 8.1 ± 2.4 2 
Sandusky 61.2 ± 15.4 21.3 +- 7.0 54.5 +- 8.2 7.0 ± 2.0 2 
Clermont  5.2 - 1.1 0.1 -+ 0.1 0.7 --- 0.3 0 3 
Clermont  0 0.3 -+ 0.1 1.7 -+ 1.0 0 3 
Darke 0 0 1,6 --- 1,0 0.3 +- 0.3 3 
Erie 1.9 ± 0.7 0.2 --+ 0.2 2.1 ± 1.4 0 3 
Fulton 0 0 0 0 3 
Fulton 5.1 --- 1.6 0 3.3 -+ 1.4 0 3 
Greene 7.7 -+ 2.3 0.5 z 0.2 7.8 ± 2.0 0.3 -~ 0.2 3 
Hamil ton 1,7 ± 1.0 0.8 +-- 0.8 3.4 +-- 0.8 0 3 
Henry  0.4 ± 0.2 0 3.9 --- 0.8 0 3 
H u r o n  0.8 ± 0.1 0.2 ± 0.2 8.8 --- 3.0 0 3 
Mercer 0.2 -+ 0.2 0.1 -+ 0.1 0.7 -+ 0.2 0 3 
Miami 1.7 - 0.6 0 6.6 -+ 1.0 0 3 
Paulding 2.9 ± 0.6 0.2 +-- 0.1 1.5 + 0.5 0 3 
Pu tnam 1.0 ± 0.4 0 6.1 z 1.9 1.0 ± 0.7 3 
Wood 1.9 ± 0.5 1.0 -+ 0.1 6.4 = 2.1 0 3 
Wood 4.2 ± 0.5 1.1 ± 0.4 8,9 + 0,9 1.4 ± 0.7 3 
Wood 0 0 7.4 ± 1.2 0.9 -+ 0.6 3 
Wood  1.1 ± 0.6 0.1 - 0.1 4.2 --- 0.4 0 3 
Ottawa 65.2 - 21.7 23.8 -+ 4.3 26.1 -+ 9.5 10.4 -+ 4.1 4 
Sandusky 13.7 ± 2.0 3.1 ± 0.5 15.6 ~ 3.8 2.4 -+ 0.2 5 
Scioto 55,8 ± 9,8 3.9 ± 1.1 67.1 +-- 9.6 0.5 ± 0.1 5 
Clermont  107.4 + 34.3 0.4 ± 0.2 1.8 --- 0.6 0.1 -+ 0.1 6 
Ottawa 14.4 z 0.8 4.0 + 1.1 2.8 ± 1.0 1.4 -+ 0.7 6 
Pu tnam 13.5 -+ 3.2 0 8.2 ± 1.4 1,5 -+ 1.5 6 
Sandusky 13.9 --+ 6.5 7.7 -+ 1.2 2.8 -+ 0.9 4.4 ± 1.3 6 
Sandusky 28.1 ± 7.6 3.6 ± 1.3 9.4 ± 2.0 6.8 ± 2.8 6 
H u r o n  26.8 ± 7.3 2.1 ± 0.7 1.4 + 0.4 11,0 ± 2.7 10 
Crawford  98.3 - 25.5 56.4 ± 14.2 4.0 --- 1.2 42.0 ± 10.4 14 

a Index = percentage of cysts on resistant cultivars relative to Lee. 

assayed for the presence of  cysts (1992) 
or second-stage juveniles (12) and eggs 
(1993-1995). In 1992, field samples were 
processed by the Fenwick Can elutriator 
(1) followed by microscopic examination 
of  screen material for cysts. From 1993 
through 1995, soil samples were initially 
assayed for J2 juveniles and other plant- 
parasitic nematodes with a modified Baer- 
mann funnel extraction method (11). Sam- 
ples also were assayed for eggs by first 
extracting cysts from a 200-cm 3 soil sub- 
sample  us ing the same technique  de- 
scr ibed for  the bioassays.  Cysts were 
crushed in a 40-cm 3 Ten Broeck tissue 
grinder and the debris poured over a 25- 
Ixm-pore sieve. The eggs were recovered 

from the sieve, stained with acid fuchsin, 
and counted (4). 

Race determinations were conducted on 
H. glycines isolates from 33 infested fields 
(10). To increase an H. glycine population, 
cysts from the bioassay were crushed and 
the eggs were added to soil (1.5 parts con- 
struction sand: 1 part loam)in 15-cm-diam. 
clay pots in which seedlings of Corsoy 79 
were growing. Plants were grown for 30 to 
60 days. For race tests, three seeds each of  
the susceptible Lee 74 and the differential 
soybean lines Pickett, Peking, PI88788, 
and PI90763 were planted in construction 
sand in 350-cm 3 pots. Six replicate pots of  
each of  the soybean lines were maintained 
in 25.4-cm-diam. x 50.8-cm-diam. plastic 
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trays in a 24 °C greenhouse .  In o rde r  to 
avoid washing out  v e r m i f o r m  juveniles ,  
plants were watered  by the ebb-and-flow 
method .  Week-old  seedings were th inned  
to one  plant  per  pot  and the soil infested 
with 4,000 to 6,000 eggs f rom the isolate to 
be tested. Af ter  4 to 5 weeks, cysts were 
w a s h e d  f r o m  t h e  r o o t s  wi th  a h igh -  
pressure  water  spray, extracted f rom the 
sand, and  counted .  A female index (FI) 
was calculated for  each differential  as fol- 
lows: FI = (mean n u m b e r  o f  cysts on dif- 
ferent ia l ) / (mean n u m b e r  o f  cysts on  Lee 
74) x 100. Race classification was assigned 
ac c o rd i n g  to the  system establ ished by 
Riggs et al. (10). 

RESULTS AND DISCUSSION 

T h e  63 counties  sampled account  for  
99% of  Ohio's  total soybean hectarage.  H. 
glycines was detec ted  in 91 sites in 40 coun- 
ties. T h e  40 infes ted counties r ep resen t  
73% o f  the state's soybean hectarage. With 
two addit ional  counties found  to be posi- 
tive f r o m the 1991 survey and one f rom 
Plant and  Pest Diagnostic Clinic records,  
soybean hectarage  in positive counties in- 
creases to 79%. In general ,  the nematode  
was detec ted  t h r o u g h o u t  western and cen- 
tral Ohio  bu t  not  in the eastern region o f  
the state where  soybean produc t ion  is less 
intensive (Fig. 1). 

Since the emphasis  o f  this survey was on 
detec t ion and  sites sampled were ei ther  in 
the second consecut ive  year  o f  soybean 
p r o d u c t i o n  or  r e g a r d e d  by growers  as 
p rob lem fields, the f requency  of  H. glycines 
infestat ions de tec ted  may not  accurately 
reflect  the f requency  o f  H. glycines infesta- 
t ion o f  Ohio  soybean fields. However ,  the 
widespread detect ion does reflect the po- 
tential risk o f  H. glycines infestations in this 
state. Given the widespread distribution of  
H. glycines in this survey, all the major  soy- 
bean-p roduc ing  counties o f  Ohio are sub- 
ject  to a potential  risk o f  infestation. 

Race de te rmina t ions  were comple ted  for  
33 fields sampled f rom 18 counties. Eight 
o f  the possible 16 races were ident if ied 
(Table 1). Race 3, the most common,  was 

found  in 19 o f  33 samples f rom 13 coun-  
ties. Five o f  33 popu la t ions  f r o m  f o u r  
counties were identif ied as race 6. Race 2 
was identified in three  counties,  and races 
1 and 5 were identif ied in two counties.  
Races 4, 10, and 14 were fo u n d  in a single 
site each. 

T h e  race distribution in Ohio  is similar 
to that r epor t ed  for  Missouri (7). Race 3 
was the p r e d o m i n a n t  race ident i f ied  in 
both Missouri and Ohio,  and six o f  the 
seven o ther  races identif ied in Ohio  match 
the six remaining races r ep o r t ed  for  Mis- 
souri. However ,  race 6 is the second most  
co m m o n  race in Ohio, whereas race 1 was 
the second most co m m o n  in Missouri. This  
contrasts with race distr ibution for  Arkan-  
sas and Nor th  Carolina (10), where  races 2 
and 4 predominate ,  and for  South Caro- 
lina (5), where  race 14 is the most  c o m m o n  
and race 3 the second most common.  

T h e  impact  o f  H. glycines on soybean 
yield produc t ion  in the midwestern  states 
has been documen ted  (2,6,8). Field evalu- 
ations o f  resistant and susceptible soybean 
cultivars in Ohio dur ing  the past 2 years 
have demons t ra ted  that yields o f  suscepti- 
ble cultivars in infested soils are r ed u ced  
an average of  15% (unpubl.  data). Given 
such reduct ions in yield, H. glycines must  
be rega rded  as a significant th rea t  to Ohio 
soybean product ion .  T h e  n e m a t o d e  has 
been  detected in a major  p r o p o r t i o n  o f  
soybean-producing counties in Ohio,  and 
infestations causing yield losses have been  
observed in a n u m b e r  o f  areas within the 
state. In addition, race de te rmina t ion  re- 
sults have demons t ra ted  that  populat ions  
o f  H. glycines are  genetical ly d iverse  in 
Ohio. 
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