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Ichinohe on Glycine max (L.) Merr? 
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T h e  soybean cyst nematode (SCN), 
Heterodera glycines Ichinohe is one of the 
most destructive pests of soybean, Glycine 
max (L.) Merr., and causes soybean yield 
reduction that  results in economic loss when 
fields are heavily infested. Studies by 
Ichinohe (1,2) have contr ibuted signifi- 
cantly to our current  unders tanding of the 
growth and development  of tile SCN. How- 
ever, the results of these early reports  in- 
trtxluced exper imenta l  variables that  were 
inherently associated with greenhouse and 
field conditions. Gnotobiot ic  cult ivation of 
SCN provides a controlled env i ronment  
that  enhances studies concerned with nema- 
tode development  and host-parasite rela- 
tionships. Th is  study reports the successful 
gnotobiot ic  cult ivation of SCN; pre l iminary  
results were reported earlier (3). 

T h e  SCN, Race 3, used in this study 
originated from infested soybean fields in 
western Tennessee. Nematodes  were in- 
creased on the susceptible soybean cv. Essex 
in greenhouse pot cultiures. Cysts and egg 
masses from the pot cultures were provided 
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by Dr. L. D. Young, USDA, Jackson, Ten-  
nessee. All equ ipment  and solutions used 
for the isolation of SCN were sterilized by 
autoclaving at 15 p.s.i, for 15 min and all 
procedures were done aseptically. Cysts and 
egg masses were placed on six layers of tis- 
sues (Kimwipes R) snppor ted  by a wire 
screen in a petr i  dish (5) containing 20 ml  
of an aqueous solution of 50 p p m  strepto- 
mycin sulfate (SS) aud 20 p p m  of 8-quino- 
linol sulfate (QS). After  24 h, tile wire 
screen was removed and the aqueous solu- 
tion containing second-stage larvae (L-2) 
which had passed through the tissues was 
poured  onto six layers of tissues with sup- 
port ing wire screen ill another  petri  dish. 
Ti le  original solution was decanted and re- 
placed with 20 ml of a fresh solution of SS 
plus QS. T h e  L-2 which passed through the 
second set of tissues after 24 h were con- 
centrated by centr i fugat ion at 1,500 r p m  
for 5 min. T h e  L-2 were washed three times 
by resuspension in distilled water. Ti le  
washed L-2 were resuspended and treated 
three times for 20 min each with a solution 
of 1,000 p p m  SS. T h e  treated L-2 were 
collected on a 10-/~m filter (Millipore a) 
and washed three times with distilled water. 
T h e  L-2 were resuspended in distilled water  
and used immedia te ly  for inoculat ion of 
the soybean root  cultures. 

Axenic soybean root  cultures were pre- 
pared according to the following method.  
Soybean seeds (cv. Kent) were sonicated in 
a 0.1% detergent  solution (Ultrasonic 
Cleaner, Cavi-clean R, Mett ler  Electronics 
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Fig. 1. ( ;notohiotic culture of excised 'Kent '  soybean rof)ts showing distr ibution and development of 
,o~l)ean cyst nematode females (arrows) 14 clays after intwulation. X 1.2. 

Fig. 2. Enlarged view of a 'Kent '  soybean root showing a cluster of females with egg masses 20 days after 
inoculation. X 33. 
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Corp. )  for I0 min .  Seeds were  r i n sed  w i t h  
t a p  water ,  w r a p p e d  in  cheese cloth,  a n d  
s te r i l i zed  by  son i ca t i on  in  1 -1 .5% s o d i u m  
h y p o c h l o r i t e  s o l u t i o n  for 10 min .  Surface  
s te r i l i zed  seeds were  p l a c e d  on  1.5% wa te r  
aga r  in  pe t r i  p la tes  (100 x 15 mm)  a n d  
i n c u b a t e d  for a p p r o x i m a t e l y  3 days  at  25 C 
i 1. Rad ic l e s  were  a sep t i ca l ly  excised 2-3  
cm f rom the r o o t  t ip  a n d  t r ans fe r red  to 
p e t r i  d ishes  c o n t a i n i n g  a mod i f i ed  S T W  
agar  m e d i u m  (4). T h e  S T W  m e d i u m  was 
m o d i f i e d  by  inc reas ing  the c o n c e n t r a t i o n  of 
FeSO4 • 7H~O from 23.0 to 27.85 m g / L  (5.6 
p p m  Fe "+) a n d  a d j u s t i n g  t i le  p H  of the  
m e d i u m  to 5.8 by  a d d i n g  ac id  or  base  a f te r  
au toc l av ing .  A t  l a t e r a l  r oo t  d e v e l o p m e n t ,  
each r o o t  c u l t u r e  was i n o c u l a t e d  w i th  an  
aq u eous  suspens ion  of  ca. 200 t r e a t ed  L-2. 
T h e  cu l tu res  were  i n c u b a t e d  in  the  d a r k  at  
2 5 C +  1. 

T h e  efficacy of  the  desc r ibed  m e t h o d s  in  
e s t ab l i sh ing  the  SCN on  K e n t  soybean  was 
ca. 7 5 % .  T h e  r e m a i n i n g  cu l tu res  were  con- 
t a m i n a t e d  w i th  s u n d r y  mic ro-organ i sms ,  a 
c o n d i t i o n  a t t r i b u t e d  p r i m a r i l y  to  the  in- 
a d e q u a t e  s t e r i l i za t ion  of L-2 a n d  no t  to seed 
d i s in fec t ion .  T h e  m e d i u m  s u p p o r t e d  sub- 
s t an t i a l  r o o t  g r o w t h  wi th  subsequen t  SCN 
d e v e l o p m e n t  (Fig. 1). M a t u r e  females  wi th  
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eggs were  o f t en  obse rved  in  clusters  on  the  
roo t  (Fig.  2). Cu l tu re s  were  p r o p a g a t e d  by  
t r a n s f e r r i ng  y o u n g  females  w i th  egg masses 
to fresh excised soybean  r o o t  cu l tures .  L-2 
h a t c h e d  i n t e r m i t t e n t l y  f rom eggs, thus  al- 
l owiug  t i le e s t a b l i s h m e n t  a n d  m a i n t e n a n c e  
of  s tock cul tures .  

Present ly ,  s tudies  a re  in  progress  to 
s imp l i fy  a n d  i m p r o v e  met t lods  of n e m a t o d e  
s te r i l i za t ion ,  the  m o n o x e n i c  c u l t i v a t i o n  of  
o t h e r  SCN races, the  e l u c i d a t i o n  of the  SCN 
l ife  cycle, and  ti le hos t -pa ras i t e  i n t e r a c t i o n  
w i th  suscep t ib le  a n d  r e s i s t an t  soybean  cul- 
t ivars  u n d e r  g n o t o b i o t i c  cond i t ions .  
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