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,4bstra,t: A s i m p l e ,  r a p i d ,  a n d  i n e x p e n s i v e  m e t h o d  f o r  e v a l u a t i o n  of  h o s t - p a r a s i t e  i n t e r a c t i o n s ,  

based on monoxenic cultures, is described. Axenic root explants of (;lycine max (L.) Merr., 
cultttred on a holidic agar medimn, were inoculated with axenic second-stage larvae of 
Iteterodera glyciues Ichinohe, Race 3. A clear separation of susceptible and resistant cultivars, 
based on numbers of mature female nematodes present after 3 wk at 25 C, was observed. The 
method described should aid researchers in the evaluation of the host response to infection by 
H. glycines. Journal of Nematology 14(4):593-594. 1982. 

Evaluations of soybean ( G l y c i n e  m a x  
[L.] Merr.) breeding lines for resistance to 
H e t e r o d e r a  g l yc ines  Ichinohe,  the soybean 
cyst nematode  (SCN), have been derived 
pr imar i ly  from field and greentiouse studies. 
Basically, the mettiods involve growing soy- 
bean populat ions in SCN-infested soils 
using relatively high popula t ion  densities 
of cysts and counting the number  of adult  
females on the roots as the cri terion for 
resistance. However,  there are inherent  
problems associated with screening for re- 
sistance under  these conditions, including 
lack of a homogeneous nematode popula-  
tion, nonun i fo rm distr ibution of nema- 
todes in the soil, interference by secondary 
pathogens, seasonal variation, and high 
cost. 

An early repor t  of soybean graft ing ex- 
periments indicated that  resistance to SCN 
was "genetically inherent  in the ent ire  re- 
sistant plant"  (5). Therefore ,  it seemed 
plausible to utilize axenic root  explants to 
observe soybean-SCN interactions under  
controlled envi ronmenta l  conditions. This  
study reports  the results of the interactions 
of 15 soybean cultivars with SCN, Race 3, 
(SCN) as determined under  gnotobiot ic  
conditions. 

M A T E R I A L S  A N D  M E T H O D S  

Fifteen soybean cultivars were selected 
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from seed stocks at ARS, USDA, Beltsville, 
Maryland. T e n  of the cultivars are generally 
accepted as susceptible to SCN 3: Dare (3), 
Delmar  (3), Essex (4), Hawkeye (I1), Hil l  
(11), Hood  ( l l ) , L e e  (11), Perry (11), Kent, 
and Williams. T h e  remain ing  five cultivars 
were previously reported as resistant to 
SCN 3: Centennial  (3), Dyer (6), Forrest 
(7), Mack (2), and Pickett  (1). Second-stage 
larvae (L2) were obtained from previously 
established monoxenic  cultures of SCN 3 
Oil Kent  (9,10). 

Axenic excised root  cultures of the soy- 
bean cultivars were propagated  as previ- 
ously described (10). Th ree  replicates of 
each cultivar with three root explants per 
petri dish were inoculated with 50 -+- 2 
axenic L2 suspended in 0.l ml of sterile tap 
water. Petri dishes were sealed with Para- 
film and incubated in the dark at 25 C in 
an envi ronmenta l  control chamber.  Root  
cultures were examined with a stereomicro- 
scope over a 3-wk period, and the number  
of adult  females and males was determined.  
T h e  munber  of adults developing on each 
cultivar was statistically compared using 
Duncan 's  mult iple-range test. 

R E S U L T S  A N D  DISCUSSION 

T h e  average number  of adul t  females 
per cult ivar varied considerably (Table  1). 
Of the 10 susceptible cultivars, Essex had 
significantly (P = 0.01) more  adul t  females 
than Hood,  Hill ,  or Williams. Resistant  
cultivars Mack, Dyer, Forrest, Pickett, and 
Centennial  had significantly fewer adult  
females than the susceptible cultivars. Al- 
though the average number  of adul t  males 
ranged from 0.3 to 5.0, there were no sig- 
nificant differences among  the means. T h e s e  
results generally agree with those of previ- 
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Tab le  1. Average n u m b e r  of  adu l t  females and  
males  of  Heterodera glycines, Race 3, which  devel- 
oped on axenic  root exp lan t s  f rom 15 soybean cul- 
tivars grown in the  dark  at 25 C for 3 weeks. 

N u m b e r  of nematodes  
Cul t ivars  Females  Males  

Essex 36 a* 2.3 a 
Dare 28 a b 1.0 a 
Kent  27 a b 4.3 a 
Lee 27 a b 2.0 a 
Perry 25 a b 0.3 a 
D e h n a r  25 a b 3.0 a 
Hawkeye 23 a b 2.7 a 
Hood  21 b 5.0 a 
Hil l  19 b 3.7 a 
Wi l l i ams  18 b 2.0 a 
Mack 6 c 2.3 a 
Dyer  3 c 2.3 a 
Forrest  3 c 2.0 a 
Pickett  3 c 2.7 a 
Cen tenn ia l  2 c 3.3 a 

N u m b e r s  followed by a le t ter  in c o m m o n  are 
not  significantly different  (P = 0.01) according to 
Duncan ' s  mu l t ip l e - r ange  test. Fisher 's  LSD = 11.58 
( e  = 0.01).  

ous evaluations of SCN 3 to resistant and 
susceptible cultivars. 

Monoxenic cultures should prove useful 
in screening and comparing resistance of 
soybean cultivars to SCN races. T h e  screen- 
ing method described is rapid, reliable, and 
relatively inexpensive. Analyses are derived 
from host-parasite interactions of a homo- 
geneous nematode population.  T h e  ability 
to observe directly SCN development  and 
host-parasite interaction should enhance 
studies concerning the mechanisms and 
physiology of resistance. A disadvantage of 
this method to soybean breeders is the irr- 
ability to regenerate whole plants from ex- 
perimental root explants. A modification of 
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the procedure, whereby a plant  could be 
regenerated, would be necessary if the 
breeder wished to screen F2 seed. A more 
likely application of the technique, how- 
ever, would involve testing later generation 
plant progeny from which remnant  seed of 
resistant genotypes would be available. 
Therefore,  the described method should 
provide a valuable aid to plant geneticists, 
breeders, and nematologists in evaluating 
resistance to the SCN. 
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