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The  northern root-knot nematode, Me- 
loidogyne hapla Chitwood, is widely distrib- 
uted in the western United States. It is 
commonly found in the northern states 
where soil temperatures drop to 0 C or 
below and where summer temperatures 
seldom exceed 25-30 C (12). It has been 
found, however, at soil temperatures ex- 
ceeding 30 C (10). Meloidogyne hapla, oc- 
curring in most areas where alfalfa, Medi- 
cago sativa L., is grown, is economically the 
most important MeIoidogyne species associ- 
ated with alfalfa (4,5,7). Resistance is the 
only economical means of  nematode con- 
trol in alfalfa (2). Selections of  the hardy 
alfalfa cuhivar Vernal are resistant to M. 
hapla (11). Resistant Nevada Synthetic XX 
(Nev Syn XX) (9) has been used in the de- 
velopment of  M. hapla resistant cuhivars 
(2); however, a M. hapla population (CA) 
from Visalia, California, parasitizes and re- 
produces on Nev Syn XX under field con- 
ditions (McKenry, unpubl.). 

Because physiological races of  popula- 
tions of  Meloidogyne spp. on alfalfa are 
known to occur (3,8), the host-parasite re- 
lations of  the CA population and a popu- 
lation (UT) obtained originally from let- 
tuce at Ogden, Utah, were compared. 
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Alfalfa cuhivars used in the study were 
the M. hapla resistant Nev Syn XX and the 
susceptible Deseret. Alfalfa seeds were 
scarified, treated with captan, germinated 
on filter paper in petri dishes for 48 hours, 
washed six times with deionized water, and 
planted (four seeds per container) into 
steam-sterilized sandy loam soil (89% sand, 
7% silt, 4% clay, 0.5% organic matter; pH 
7.4) in 15-cm-d plastic containers. After 28 
days growth in a greenhouse at 26 + 2 C, 
plants were thinned to one seedling per 
container and roots were inoculated by 
adding equal amounts of  inocula through 
four openings in the soil. Treatments,  ar- 
ranged in a randomized block and repli- 
cated 20 times, were 1) 100 CA M. hapla 
eggs and second-stage juveniles (J2) per 
seedling (6), 2) 100 U T  M. hapla eggs and 
J2 per seedling, and 3) uninoculated con- 
trol. Plants of  each treatment were har- 
vested 14 days after inoculation, roots were 
stained in hot lactoglycerol (1:1:1 lactic 
acid : glycerol : distilled water) and acid 
fuchsin (1), and nematode invasion was de- 
termined. 

In a similar experiment, 28-day-old Nev 
Syn XX and Deseret seedlings were inoc- 
ulated with 1,000 CA or U T  eggs and J2. 
Treatments,  including uninoculated con- 
trois, were arranged in a randomized block 
and replicated 20 times. The  experiment 
was terminated after 120 days growth, and 
plant growth, root  galling (1 = no galling; 
6 = 80-100% root tissue galled), nematode 
reproduction (final nematode population 
density/initial nematode population den- 
sity [Pf/Pi]), and plant susceptibility (Pf /  
Pi > 1.0) were determined. Data from both 
experiments were analyzed with ANOVA. 
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T h e r e  were  significant d i f ferences  (P < 
0.05) be tween  CA and  U T  M. hapla pop-  
ulat ions in n e m a t o d e  invasion, roo t  gall- 
ing, p lant  g rowth  suppress ion,  and  nema-  
tode  r e p r o d u c t i o n  on Nev  Syn X X  but  not  
on  Desere t  alfalfa. Fi f ty-four  CA J2  and  31 
U T J 2  invaded each  Nev Syn X X  seedling,  
whereas  66 CA J2  and  63 U T  J2  invaded  
Desere t  seedlings. Desere t  was cons ide red  
to be  100% susceptible to b o t h  CA and  
U T ,  whereas  Nev  Syn X X  was 100% and  
9% susceptible to CA and  U T ,  respect ive-  
ly. Both n e m a t o d e  popula t ions  suppressed  
(P < 0.05) the  g rowth  o f  Desere t  alfalfa, 
bu t  only CA suppressed  the  g rowt h  o f  Nev  
Syn X X  below tha t  o f  un inocu la t ed  con- 
trols. Mean  shoot  weights  o f  Dese re t  were  
1.89, 1.76, and  2.78 g / p l a n t  fo r  CA, U T ,  
and  uninocula ted  plants, respectively. Mean  
shoo t  weights  o f  Nev Syn X X  were  1.82, 
2.64, and  2.70 g / p l a n t  for  CA, U T ,  and  
un inocu la ted  plants,  respect ively.  

Root  galling indices on galled plants  were  
5.4 on  Desere t  and  4.7 on Nev  Syn X X  
plants  inocula ted  with CA, and  5.2 on  Des- 
e re t  and  1.4 on Nev  Syn X X  inocula ted  
with U T .  T h e  n e m a t o d e  r ep roduc t i ve  in- 
dices o fM.  hapla CA on galled plants  were  
35 on  Desere t  and  24 on  Nev  Syn XX,  
whereas  M. hapla U T  indices were  38 on 
Desere t  and  3 on Nev Syn XX. 

T h e  deve lopmen t  and  release o f  Nev  Syn 
X X  was accompl i shed  by extensive  screen-  
ing a n d  exposu re  to M. hapla popula t ions  
f r o m  California,  Nevada ,  O r e g o n ,  Utah ,  
and  Wash ing ton  (9). I t  has been  an excel- 
lent  source  of  res is tance since its re lease  in 
1976 (2). Th i s  s tudy shows, however ,  the  
variabil i ty in n e m a t o d e  popula t ions  in dif- 
f e ren t  geograph ica l  locat ions tha t  may  re-  
sult in di f ferences  in resis tance and  suscep- 
tibility. W h e n  select ing for  res is tance  to  
nematodes ,  p lant  b r eede r s  should be  cog- 
nizant  o f  this and  expose  the  g e r m p l a s m  
to d i f ferent  popu la t ions  f r o m  the  areas  in 

which the  cul t ivar  is to be  used. No t  all 
popula t ions  can be  tes ted,  however ,  and  
types tha t  a t tack  the  resis tant  var ie ty  may  
be  found  later.  
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