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Four races of soybean cyst nematodes 
(SCN), Heterodera glycines, have been de- 
scribed in tile United States (2), and many 
other variations have been demonstrated 
(4). T h e  races have been reported to be 
morphologically and serologically identical 
(5). However, since the races interact dif- 
ferently when inoculated to different cul- 
tivars of soybeans, there should be some 
biochemical differences. This  study was 
nndertaken in an a t tempt  to identify differ- 
ences between the different races of SCN. 

Nematodes were reared on 'Lee' (Race 
3) or 'Pickett '  (Races 2 and 4) soybean cul- 
tivars in a greenhouse. White  females were 
sieved out  by the roil ing and sieving 
method, separated from extraneous debris, 
and maintained frozen unti l  used. T h e  
packed cysts were homogenized in a Teflon- 
glass homogenizer in two volumes of dis- 
tilled water and centrifuged at 700 Xg for 
15 rain. T h e  supernatant  (about 10 mg 
protein/ml)  was withdrawn and used as a 
source of antigens. Four  rabbits were in- 
jected subcutaneously with 0.4 ml of 
supernatant  mixed with an equal volume 
of Freund's Complete Adjuvant.  Injections 
of antigen in Freund's Incomplete Adjuvant  
were continued every few days for one 
month  until  distinct precipitin bands were 
found with crossed immunoelectrophoresis.  
An injection of antigen was given one week 
prior to any additional antiserum collec- 
tions. Blood obtained from each rabbit 's 
ear was allowed to clot, centrifuged at 600 
×g for 10 rain, and the antiserum with- 
drawn and frozen. 

Crossed immunoelectrophoresis was run  
in a 1% agarose gel in a barbital-glycine/ 
Tris  buffer, pH.  8.8, ionic strength 0.08 (1) 
using 5 or 10 tA of each antigen solution. 
In the second dimension, the separated 
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antigens were run  into agarose containing 
1 ml of antiserum. In some cases, the 1 ml 
of antiserum was incubated with 100 t~l of 
antigen for 1 hr at 37 C and centrifuged 
before use. Electrophoresis, gel washing, 
and protein staining with Coomassie Bril- 
liant Blue R-250 was performed as de- 
scribed (6). 

Tile pattern resulting from crossed im- 
munoelectrophoresis of a SCN homogenate 
and SCN antisera was extremely compli- 
cated, with as many as 30 separate pre- 
cipitin rockets appearing. T h e  rockets were 
not as distinct as with precipitations that 
occur between human serum and its anti- 
serum. T h e  size and distinctness of the 
rockets also vary somewhat with the batch 
of antigen and antisera, and with the length 
of storage of the antisera. As a result, race 
identification was difficult. T o  simplify tile 
pattern and look only for qualitative differ- 
ences, antisera were incubated with small 
amounts of heterologous antigen so that 
most of the cross reacting antibodies were 
absorbed. 

T a n d e m  crossed immunoelectrophoresis 
tests run  with SCN-3 and SCN-4 antigens 
against SCN-4 antisera absorbed with the 
heterologous SCN-~ antigens resulted in 
two doublet  precipit in lines, with only one 
apparent  singlet precipit in line (Fig. 1). 
This  demonstrated the presence of a SCN-4 
ant_igen that was not  present i n  SCN-3. 
However, it is possible that the antigen was 
present in SCN-3, but  below the detection 
level. In the complementary experiment  
(SCN-3 and SCN-4 antigens reacted with 
SCN-3 antisera absorbed with SCN-4 anti- 
gens), the plate showed no precipit in lines. 
This  was reproducible and further supports 
the possibility of the presence of a protein 
unique to SCN-4. 

Prel iminary experiments indicate that a 
comparison between SCN-2 and SCN-3 is 
analogous, respectively, to a SCN-4 and 
SCN-3 comparison. SCN-4 and SCN-2 are 
similar in that they appear  to form in re- 
sponse to plantings of soybeans resistant to 
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Fig. 1. T a n d e m  crossed immunoe lec t rophores i s  
us ing  5 #1 of Heterodera glycines race 4 h o m o g e n a t e  
a nd  10 #1 of H. glycines race 3 homogena t e  r u n  
agains t  H. glycines race 4 ant isera  absorbed wi th  
H. glycines race 3 homogena te .  T h r e e  d o m i n a n t  
precipi t in  lines form. T wo  are double t  pa t t e rns  
indica t ing c o m m o n  ant igens  in both samples  while  
a s inglet  peak arises f rom the H. glycines race 4 
homogena te .  

SCN-3 and SCN-I. Although we have found 
only the one antigenic difference between 
SCN-3 and SCN-4, other differences may 
exist. Price et al. (3) have indicated that 
counter-resistance in SCN was due to sev- 
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eral genetic factors. One would expect  then 
to find several differences in the nematodes 
due to the products of these genes. How- 
ever, thes e factors m a y  be ~antit_at_iye_ 
rathe r - t h a n  qua!jtative, and we have not  
looked closely for quanti tat ive differences. 
Some factors may be weakly antigenic or 
non-antigenic and therefore would not be 
visible through serological techniques. In 
addition, some factors may not  be expressed 
in the cyst stag e of de,¢elopment that we 
were using. 
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Phoresy Between a Mushroom-infesting Fly and Two Free-living 
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Free-living nematodes are pests of com- 
mercial mushroom production. On oc- 
casions they contr ibute significantly to 
mushroom yield reductions; however, their 
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role in decreased product ion is not  fully 
understood (1,2). Control  has been achieved 
through effective sanitation and good cul- 
tural practices. Pasteurization of the old 
crop has been practiced to kill nematodes 
in compost and structural framework. 
Proper  preparat ion of compost, casing soil, 
and spawn effectively produces nematode- 
free materials, but  despite these precautions, 
crops are often infested with nematodes. 

Hussey et al. (3) suggested that nema- 
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