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Reproduction and Pathogenicity of Three Isolates of 
Meloidogyne hapla Race A on Concord Grapes 1 

G. S. Santo and R. W. Hackney ~ 

T h e  nor thern root-knot nematode, 
Meloidogyne hapla Chitwood, 1949, para- 
sitizes a number  of impor tant  crops in 
Washington (1). M. hapla is widespread on 
Concord grapes (Vitis labrusca L.), and 
heavy infestations have been associated with 
vines with poor  growth. All the same, a 
greenhouse pathogenicity study with an 
isolate of M. hapla from alfalfa (Medicago 
sativum L.) showed that Concord grape was 
a poor  host. Those  observations indicated 
that at least two populat ions of M. hapla 
were present. Pathotypes are common in 
species of Meloidogyne (4, 5, 6), and five 
pathotypes of M. hapla are known from the 
Pacific northwestern United States (5). 
Pathotypes are generally differentiated by 
host range, pathogenicity, and mode of re- 
product ion (6, 8). Chromosome numbers 
have recently been used to identify field 
populat ions of Meloidogyne spp. (2). T h e r e  
are at least two known races of M. hapla 
distinguished by type of chromosome repro- 
duction (8). 

This  study was done to measure the 
variation in reproduction,  pathogenicity, 
and chromosome number  of three Wash- 
ington State field isolates of M. hapla on 
Concord grapes. 

Dormant  three-node grape cuttings were 
rooted in peat moss in a greenhouse. Rooted 
cuttings were transplanted into methyl- 
bromide-fumigated sandy loam soil (72.4% 
sand, 22.6% silt, 5% clay) in 10-cm-diam 
plastic pots. After I0 weeks, established 
plants were transplanted into 7.5-liter plas- 
tic pots and inoculated with nematodes. 
Isolates of M. hapla taken from alfalfa, red 
currant  (Ribes rubrum L.), and Concord 
grape in the field were increased and main- 
tained separately on tomato (Lycopersicon 
esculentum Mill. 'T iny  Tim' )  in a growth 
room. Second-stage larvae of M. hapla were 
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extracted by placing roots under  mist for 
48-72 h. Inoculations were made by pour ing 
50 ml of water containing 1,000 M. hapla 
second-stage larvae around the grape roots. 
Uninoculated plants received 50 ml water. 
Each t reatment  was replicated 10 times, and 
pots were arranged in randomized blocks on 
a greenhouse bench. Soil temperatures 
ranged from 18 to 24 C. Plants were watered 
with tap water and fertilized every 2 weeks 
with Hoagland's nut r ient  solution. After 6 
months, fresh weights of roots were deter- 
mined, and nematode counts were made 
from soil and roots. Nematodes were ex- 
tracted from the soil by centrifugal-flotation 
(3), and from the roots by placing 1-cm root  
segments on screens under  mist for 7 days. 

Nematodes were obtained for chromo- 
some analysis by dissecting young egg-laying 
females from root-gall tissue. Chromosome 
analyses were performed by the method 
developed by Tr ian taphyl lou  (7) and 
Tr ian taphyl lou  and Hirschmann (9). At 
least 10 chromosome counts were performed 
per field isolate. Perineal patterns were cut 
from tile empty cuticles to confirm the 
identi ty of M. hapla, 

Pathogenicity: Concord grape roots para- 
sitized by the Concord grape isolate weighed 
less (P -- 0.01) than uninoculated controls 
or grape roots parasitized by the alfalfa and 
red currant  isolates. No reduction in grape 
root weight followed parasitism by the 
alfalfa and red currant  isolates (Table  1). 

Reproduction: T h e  Concord grape and 
red currant  isolates reproduced better (P -- 
0.01) than the alfalfa isolate (Table  1). 
Differences between the final populations of 
the Concord grape and red currant  isolates 
were not  statistically significant. 

Chromosome counts: T h e  three isolates 
of M. hapla were race A. T h e  isolates from 
alfalfa and red currant  contained chromo- 
somal populations with 15 and 17 chromo- 
somes, whereas the isolate from Concord 
grape had chromosomal populat ions with 
15 and 16 chromosomes. 

In conclusion, the alfalfa isolate differed 
from the Concord grape and red currant  
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TABLE 1. Reproduction and pathogenicity of three isolates of Meloidogyne hapla Race A on Concord 
grape after 6 months, and chromosomal analysis of the isolates. 

Source of Fresh Final no. of Chromosomal populations 
M. hapla root larvae/pot b present in isolates ° 
isolate" weight (g)b (in 1,000's) 15 16 17 

No nematodes 195.4 x . . . .  
Alfalfa 206.6 x 1.9 y + --  + 
Red currant 183.1 x 15.0 x + --  + 
Concord grape 122.7 y 20.7 x + + --  

• Initial population, 1,000 nematodes/pot. 
bAverage of 10 replicates. Values in each column not followed by the same letter differ significantly (P ,~ 
0.01) according to Duncan's multiple-range test. 
c+ = chromosomal population present. - = none present. 

i so la tes  in  r e p r o d u c t i o n  o n  C o n c o r d  g r a p e .  
T h e  C o n c o r d  g r a p e  i so l a t e  d i f f e red  f r o m  the  
o t h e r  two  i so la tes  in  p a t h o g e n i c i t y  a n d  
c h r o m o s o m e  n u m b e r .  A l t h o u g h  t h e  a l f a l f a  
a n d  r e d  c u r r a n t  i so la tes  b o t h  c o n t a i n e d  
c h r o m o s o m a l  p o p u l a t i o n s  of  M. hapla r ace  
A,  t hey  d i f f e r e d  in  t h e i r  a b i l i t y  to r e p r o d u c e  
o n  C o n c o r d  g rapes .  T h e s e  r e su l t s  i n d i c a t e  
t h a t  f ie ld  p o p u l a t i o n s  of M. hapla v a r y  in  
a b i l i t y  to  p a r a s i t i z e  C o n c o r d  g rapes .  
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Embryogenesis of Hemicycliophora epicharoides Loof, 
(Nematoda: Hemicycliophorinae), and 

Description of the Male 1 
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1968 

T h e  d e s c r i p t i o n  o f  Hemicycliophora 
epicharoides L o o f ,  1968 (4), was  b a s e d  o n  
f ema le s  only .  M a l e s  r e c e n t l y  c o l l e c t e d  f r o m  
s a n d  d u n e s  a t  R o s a  M a r i n a  (Br ind i s i ) ,  i n  
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s o u t h e r n  I t a ly ,  a re  d e s c r i b e d  h e r e i n  fo r  t h e  
first t ime .  A l s o  d e s c r i b e d  is e m b r y o g e n e s i s  
o f  th is  species .  

S p e c i m e n s  w e r e  e x t r a c t e d  f r o m  s a n d  b y  
C o b b ' s  d e c a n t i n g  a n d  s i e v i n g  m e t h o d  (2), 
f ixed i n  h o t  4 %  f o r m a l i n  a n d  1 %  p r o p i o n i c  
ac id ,  a n d  p roces sed  to  d e h y d r a t e d  g l y c e r i n  
f o l l o w i n g  S e i n h o r s t ' s  m e t h o d  (5). 

Eggs  w e r e  m a i n t a i n e d  a t  2 0 - 2 4  C i n  
cav i ty  s l ides  f i l led  w i t h  d i s t i l l e d  w a t e r .  T h e  
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